OCS EIS/EA
BOEM 2022-0045

Revolution Wind Farm
and Revolution Wind
Export Cable Project
Draft Environmental
Impact Statement

September 2022

BOEM

Bureau of Ocean Energy
Management







OCS EIS/EA
BOEM 2022-0045

Revolution Wind Farm and Revolution
Wind Export Cable Project
Draft Environmental Impact Statement

September 2022

Author:

Bureau of Ocean Energy Management
Office of Renewable Energy Programs

Published by:

U.S. Department of the Interior
Bureau of Ocean Energy Management
Office of Renewable Energy Programs






Revolution Wind Farm and Revolution Wind Export Cable Project
Environmental Impact Statement

Draft (X) Final ()

Lead Agency: U.S. Department of the Interior,
Bureau of Ocean Energy Management (BOEM)

Cooperating Federal Agencies: National Oceanic and Atmospheric Administration,
National Marine Fisheries Service
U.S. Army Corps of Engineers
U.S. Coast Guard
U.S. Department of the Interior, Bureau of Safety and
Environmental Enforcement
U.S. Environmental Protection Agency

Participating Federal Agencies: Advisory Council on Historic Preservation
National Park Service
U.S. Department of Defense
U.S. Department of Navy
U.S. Fish and Wildlife Service

Cooperating State and Local Agencies: Massachusetts Office of Coastal Zone Management
Rhode Island Coastal Resources Management Council
Rhode Island Department of Environmental
Management

Contact Person: Trevis Olivier
National Environmental Policy Act Coordinator
Office of Environment, Gulf of Mexico Regional Office
Bureau of Ocean Energy Management
1201 Elmwood Boulevard
New Orleans, Louisiana 70360
(504) 736-5713

Area: Lease Area OCS-A 0486
Abstract:

This environmental impact statement (EIS) assesses the potential biological, socioeconomic, physical, and
cultural impacts that could result from the construction, operations and maintenance, and
decommissioning of the Revolution Wind Farm (RWF) and Revolution Wind Export Cable (RWEC)
Project (the Project), as proposed by Revolution Wind, LLC (Revolution Wind), in its construction and
operations plan. The Project would be located in the area covered by Bureau of Ocean Energy
Management’s (BOEM’s) Renewable Energy Lease Number OCS-A 0486, approximately 15 nautical
miles (nm) (18 statute miles) southeast of Point Judith, Rhode Island and approximately 13 nm (15 miles)
east of Block Island, Rhode Island.



The Project is designed to contribute to Connecticut’s mandate of 2,000 megawatts of offshore wind
energy by 2030 and Rhode Island’s 100% renewable energy goal by 2030. BOEM has prepared the EIS
following the requirements of the National Environmental Policy Act (42 United States Code 4321—
4370f) and implementing regulations. This EIS will inform BOEM in deciding whether to approve,
approve with modifications, or disapprove the Project. Cooperating agencies will rely on the EIS to
support their decision making and to determine if the analysis is sufficient to support their decision.
BOEM’s action furthers United States policy to make the Outer Continental Shelf energy resources
available for development in an expeditious and orderly manner, subject to environmental safeguards (43
United States Code 1332(3)), including consideration of natural resources and existing ocean uses.
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EXECUTIVE SUMMARY

This environmental impact statement (EIS) assesses the potential biological, socioeconomic, physical, and
cultural impacts that could result from the construction, operations and maintenance (O&M), and
decommissioning of the Revolution Wind Farm (RWF) and Revolution Wind Export Cable (RWEC)
Project (the Project), as proposed by Revolution Wind, LLC (Revolution Wind), in its construction and
operations plan (COP). The Bureau of Ocean Energy Management (BOEM) has prepared the EIS
following the requirements of the National Environmental Policy Act (NEPA) (42 United States Code
4321 et seq.) and implementing regulations (40 Code of Federal Regulations 1500-1508). Additionally,
this EIS was prepared consistent with the U.S. Department of the Interior’s NEPA regulations (43 CFR
46), longstanding federal judicial and regulatory interpretations, and U.S. Administration priorities and
policies including the Secretary of the Interior’s (Secretary’s) Order No. 3399 requiring bureaus and
offices to not apply any of the provisions of the 2020 changes to Council on Environmental Quality
regulations (the “2020 rule”) (Council on Environmental Quality 2020) in a manner that would change
the application or level of NEPA that would have been applied to a proposed action before the 2020 rule
went into effect.

Cooperating agencies may rely on this EIS to support their decision-making. Revolution Wind has
applied to the National Marine Fisheries Service (NMFS) for an incidental take authorization in the form
of a Letter of Authorization for Incidental Take Regulations under the Marine Mammal Protection Act
(MMPA), for take of marine mammals incidental to specified activities associated with the Project.
NMFS needs to render a decision regarding the request for authorization due to NMFS’ responsibilities
under the MMPA (16 United States Code 1371(a)(5)(A and D)) and its implementing regulations. If
NMFS makes the findings necessary to issue the requested authorization, NMFS intends to adopt, after
independent review, BOEM’s EIS to support that decision and fulfill its NEPA requirements. The U.S.
Army Corps of Engineers intends to adopt BOEM’s EIS to support its decision on any permits requested
under Section 10 of the Rivers and Harbors Act or Section 404 of the Clean Water Act.

Purpose of and Need for the Proposed Action

Through a competitive leasing process under 30 Code of Federal Regulations 585.211, Deepwater Wind
New England, LLC, was awarded commercial Renewable Energy Lease OCS-A 0486 (Lease Area)
covering an area offshore Rhode Island. Subsequent to the award of the Lease, BOEM approved an
application to assign a portion of the Lease to Deepwater Wind South Fork, LLC, which resulted in the
segregation of the Lease and a new lease number, OCS-A 0517, for that portion. Deepwater Wind South
Fork, LLC, changed its name to South Fork Wind, LLC. The remaining portion of Lease OCS-A 0486
was assigned to DWW Rev |, LLC. DWW Rev I, LLC changed its name to Revolution Wind, LLC
(Revolution Wind).

Revolution Wind’s goal is to develop a commercial-scale offshore wind energy facility in the Lease Area
with WTGs; a network of IACs; up to two offshore substations (OSSs) (OSS1 and OSS2); up to two
export cables making landfall in North Kingstown, Rhode Island; one onshore substation; and one
interconnection facility. The Project, as described here, is the Proposed Action considered by BOEM in
this EIS. The need for the Project is to contribute to Connecticut’s mandate of 2,000 megawatts (MW) of
offshore wind energy by 2030, as outlined in Connecticut Public Act 19-71, and Rhode Island’s 100%
renewable energy goal by 2030, as outlined in Rhode Island Governor’s Executive Order 20-01 of
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January 2020. The Project would have the capacity to deliver up to 880 MW of power to the New
England energy grid, satisfying the current power purchase agreement (PPA) total of 704 MW.
Specifically, Revolution Wind’s goal to construct and operate a commercial-scale offshore wind energy
facility in the Lease Area is intended to fulfill the following three PPAS:

1. a200-MW contract with the State of Connecticut approved in January 2019
2. a400-MW contract with the State of Rhode Island approved in June 2019
3. a104-MW contract with the State of Connecticut approved in December 2019

Based on BOEM’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize
renewable energy activities on the OCS, and Executive Order 14008; the shared goals of the federal
agencies to deploy 30 GW of offshore wind energy capacity in the United States by 2030, while
protecting biodiversity and promoting ocean co-use (The White House 2021); and in consideration of the
goals of the applicant, the purpose of BOEM’s action is to determine whether to approve, approve with
modifications, or disapprove Revolution Wind’s COP. BOEM will make this determination after
weighing the factors in subsection 8(p)(4) of the OCSLA that are applicable to plan decisions and in
consideration of the above goals. BOEM’s action is needed to fulfill its duties under the lease, which
require BOEM to make a decision on the lessee’s plans to construct and operate a commercial-scale
offshore wind energy facility within the Lease Area (the Proposed Action).

Public Involvement

Before the preparation of the EIS, BOEM conducted a 30-day public scoping period between April 30
and June 1, 2021, with an additional 7-day extension between June 4 and 11, 2021, following the
correction of the notice of intent. During the public scoping period, BOEM held three public scoping
virtual meetings via the Zoom webinar platform to solicit feedback and identify issues and potential
alternatives for consideration. BOEM considered all scoping comments while preparing the EIS; the
topics most referenced in the comments include impacts to birds and marine mammals. Additional public
input occurred during the Project’s planning and leasing phases between 2010 and 2018. Publication of
the draft EIS will initiate a 45-day comment period open to all, after which BOEM will assess and
consider all the comments received in preparation of the final EIS. See Appendix A for additional
information on public involvement.

Alternatives

The EIS analyzes in detail a No Action alternative and five action alternatives, as briefly described in
Table ES-1. Chapter 2 provides detailed descriptions of the analyzed alternatives.
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Table ES-1. Alternative Descriptions

Alternative

Description

A: No Action Alternative

The COP would not be approved, and the proposed construction and installation,
O&M, and eventual decommissioning activities would not occur.

B: Proposed Action
Alternative (Proposed
Action)

The construction and installation, O&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. The Proposed Action includes up to 100 WTGs ranging in nameplate
capacity of 8 to 12 MW sufficient to fulfill at a minimum the existing PPAs (total
of 704 MW) up to 880 MW, the maximum capacity identified in the PDE. The
WTGs would be connected by a network of IACs; up to two offshore substations
(OSSs)1 connected by an offshore substation-link cable; up to two submarine
export cables co-located within a single corridor; up to two underground
transmission circuits located onshore; and an onshore substation inclusive of up
to two interconnection circuits connecting to the existing Davisville Substation in
North Kingstown, Rhode Island. The Proposed Action includes the burial of
offshore export cables below the seabed in both the OCS and Rhode Island state
waters and a uniform east-west and north-south grid of 1 x 1-nm spacing
between WTGs.

C: Habitat Impact
Minimization Alternative

The construction and installation, O&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. To reduce impacts to complex fisheries habitats most vulnerable to
permanent and long-term impacts from the Proposed Action, however, certain
WTG positions would be omitted while maintaining a uniform east-west and
north-south grid of 1 x 1-nm spacing between WTGs. The placement of WTGs
would be supported by location-specific benthic and habitat characterizations
conducted in close coordination with NMFS. Under this alternative, fewer WTG
locations (and potentially fewer miles of IACs) than proposed by the lessee would
be approved by BOEM. Under this alternative, BOEM could select one of the
following alternatives:

e Alternative C1: This alternative allows for the fulfillment of the existing
three PPAs, which total 704 MW, while omitting WTGs in locations where
micrositing is not possible to maintain a uniform east-west/north—south
grid of 1 x 1-nm spacing between WTGs. Under this alternative, up to 65
WTGs would be approved.

e Alternative C2: This alternative allows for the fulfillment of the existing
three PPAs, which total 704 MW, while omitting WTGs in locations where
micrositing is not possible to maintain a uniform east west and north-
south grid of 1 x 1-nm spacing between WTGs. Under this alternative, up
to 64 WTGs would be approved.

Refer to Appendix K for background information on the development of the
Alternative C1 and C2 layouts.

D: No Surface Occupancy in
One or More Outermost
Portions of the Project
Area Alternative

The construction and installation, O&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. However, to reduce conflicts with other competing space-use vessels,
WTGs adjacent to or overlapping transit lanes proposed by stakeholders or the

! Each 0SS has a maximum nominal capacity of 440 MW, therefore, two OSSs are required to achieve the PPA obligations of

704 MW.
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Alternative

Description

Buzzard'’s Bay Traffic Separation Scheme Inbound Lane would be eliminated
while maintaining the uniform east—west and north—south 1 x 1-nm grid spacing
between WTGs. Under this alternative, BOEM could select one, all, or a
combination of the following three alternatives, while still allowing for the
fulfillment of existing PPAs and up to the maximum capacity identified in the PDE
(i.e., 880 MW).

e Alternative D1: Removal of the southernmost row of WTGs that overlap
the 4-nm east-west transit lane proposed by the Responsible Offshore
Development Alliance (RODA), as well as portions of Cox Ledge. Selecting
this alternative would remove up to seven WTG positions and associated
IACs from consideration.

e Alternative D2: Removal of the eight easternmost WTGs that overlap the 4-
nm north-south transit lane proposed by RODA. Selecting this alternative
would remove up to eight WTG positions and associated IACs from
consideration.

e Alternative D3: Removal of the northwest row of WTGs adjacent to the
Inbound Buzzards Bay Traffic Lane. Selecting this alternative would remove
up to seven WTG positions and associated IACs.

The selection of all three alternatives (i.e., D1, D2, and D3) would eliminate up to
a total of 22 WTG locations and associated IACs while maintaining the 1 x 1-nm
grid spacing proposed in the COP and as described in Alternative B. Based on the
design parameters outlined in the COP, allowing for the placement of 78 to 93
WTGs and two 0SSs would still allow for the fulfillment of up to the maximum
capacity identified in the PDE (e.g., 880 MW = 74 WTGs needed if 12 MW WTGs
are used).

E: Reduction of Surface
Occupancy to Reduce
Impacts to Culturally-
Significant Resources
Alternative

The construction and installation, 0&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. However, to reduce the visual impacts on culturally important resources
on Martha’s Vineyard and in Rhode Island, some WTG positions would be
eliminated while maintaining the uniform east-west and north-south 1 x 1-nm
grid spacing between WTGs.

e Alternative E1: Allows for the fulfillment of the existing three PPAs totaling
704 MW, while eliminating WTG locations to reduce visual impacts on these
culturally-important resources. Under this alternative, up to 64 WTG
positions would be approved.

e Alternative E2: Allows for a power output delivery identified in the PDE of
up to 880 MW while eliminating WTG locations to reduce visual impacts on
these culturally-important resources. Under this alternative, up to 81 WTG
positions would be approved.

Refer to Appendix K for background information on the development of the
Alternative E1 and E2 layouts.

F: Selection of a Higher
Capacity Wind Turbine
Generator

The construction and installation, O&M, and eventual decommissioning of a wind
energy facility implementing a higher nameplate capacity WTG (up to 14 MW)
than what is proposed in the COP. This higher capacity WTG must fall within the
physical design parameters of the PDE and be commercially available to the
Project proponent within the time frame for the construction and installation
schedule proposed in the COP. The number of WTG locations under this
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Alternative Description

alternative would be sufficient to fulfill the minimum existing PPAs (total of 704
MW and 56 WTGs, including up to five “spare” WTG locations). Using a higher
capacity WTG would potentially reduce the number of foundations constructed
to meet the purpose and need and thereby potentially reduce impacts to marine
habitats and culturally significant resources and potentially reduce navigation
risks.

Environmental Impacts

The EIS uses four levels of classification to characterize the potential adverse or beneficial impacts as
negligible, minor, moderate, or major. Chapter 2, Section 2.3 provides a summary and comparison of
incremental and overall cumulative impacts by alternative, which is provided below as Table ES-2.
Impacts include both Project-specific impacts and incremental impacts of the Project when combined
with other current and reasonably foreseeable projects (i.e., cumulative impacts). Where directionality
(e.g., adverse or beneficial) is not specifically noted, the reader should assume the impact is adverse.
Green cell color represents negligible to minor adverse overall impact. Yellow cell color represents
moderate adverse overall impact. Orange cell color represents major adverse overall impact. Resources
with beneficial impacts are denoted by an asterisk, and alternatives within those resource rows with
beneficial impacts are denoted by hatched cells and an asterisk. Impacts associated with the other action
alternatives are generally similar to those described for the Proposed Action. See Section 3.3 for
additional information on impact levels, and Sections 3.4 through 3.22 for detailed descriptions of the
impacts for each resource under each alternative. Council on Environmental Quality NEPA implementing
regulations (40 Code of Federal Regulations 1502.16) require that an EIS evaluate the potential for
unavoidable adverse impacts associated with a proposed action. The same regulations also require that an
EIS review the potential impacts on irreversible or irretrievable commitments of resources resulting from
implementation of a proposed action. Appendix | of the EIS provides these disclosures. BOEM has not
identified a preferred alternative at this stage.
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Table ES-2. Comparison of Incremental and Overall Cumulative Impacts by Alternative

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

he overall cumulative impact to bats
would be negligible adverse.

to bats would be negligible to minor
adverse.

The overall cumulative impact to
bats would be minor adverse.

to bats would be negligible to minor
adverse.

The overall cumulative impact to
bats would be minor adverse.

to bats would be negligible to minor
adverse.

The overall cumulative impact to
bats would be minor adverse.

to bats would be negligible to minor
adverse.

The overall cumulative impact to
bats would be minor adverse.

Resource Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F

(No Action Alternative) (Proposed Action) (Habitat Alternative) (Transit Alternative) (Viewshed Alternative) (Higher Capacity Turbine
Alternative)

Air quality* Continuation of current air quality This alternative’s incremental impact | This alternative’s incremental impact|This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact
trends and sources of air pollution. to air quality would be minor to air quality would be minor to air quality would be minor to air quality would be minor to air quality would be minor
The overall cumulative impact to air adverse and minor beneficial.* adverse and minor beneficial.* adverse and minor beneficial.* adverse and minor beneficial.* adverse and minor beneficial.*
quality would be minor to moderate The overall cumulative impact to air |The overall cumulative impact to air |The overall cumulative impact to air |The overall cumulative impact to air |The overall cumulative impact to air
adverse and minor to moderate quality would be moderate adverse. |quality would be moderate adverse. |quality would be moderate adverse. |quality would be moderate adverse. |quality would be moderate adverse.
beneficial . *

Bats Continuation of population trends and |This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact

to bats would be negligible to minor
adverse.

The overall cumulative impact to
bats would be minor adverse.

Benthic habitat and

Continuation of population trends and

This alternative’s incremental impact

This alternative’s incremental impact

This alternative’s incremental impact

This alternative’s incremental impact

This alternative’s incremental impact

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

The overall cumulative impact to birds
would be minor adverse.

to birds would be minor adverse.

The overall cumulative impact to
birds would be minor adverse.

to birds would be minor adverse.

The overall cumulative impact to
birds would be minor adverse.

to birds would be minor adverse.

The overall cumulative impact to
birds would be minor adverse.

to birds would be minor adverse.

The overall cumulative impact to
birds would be minor adverse.

invertebrates* continuation of effects to species from |[to benthic habitat and invertebrates |to benthic habitat and invertebrates |to benthic habitat and invertebrates |to benthic habitat and invertebrates |to benthic habitat and invertebrates
natural and human-caused stressors. would be moderate adverse and would be moderate adverse and would be moderate adverse and would be moderate adverse and would be moderate adverse and
The overall cumulative impact to moderate beneficial.* moderate beneficial.* moderate beneficial.* moderate beneficial.* moderate beneficial.*
benthic habitat and invertebrates The overall cumulative impact to The overall cumulative impact to The overall cumulative impact to The overall cumulative impact to The overall cumulative impact to
would be minor to moderate adverse |benthic habitat and invertebrates benthic habitat and invertebrates benthic habitat and invertebrates benthic habitat and invertebrates benthic habitat and invertebrates
and moderate beneficial.* would be moderate adverse and would be moderate adverse and would be moderate adverse and would be moderate adverse and would be moderate adverse and

moderate beneficial.* moderate beneficial.* moderate beneficial.* moderate beneficial.* moderate beneficial.*
Birds Continuation of population trends and |This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact | This alternative’s incremental impact

to birds would be minor adverse.

The overall cumulative impact to
birds would be minor adverse.

Coastal habitats and fauna

Continuation of population trends and
continuation of effects to species from
natural and human-caused stressors.
The overall cumulative impact to
coastal habitats and fauna would be
negligible to minor adverse.

This alternative’s incremental impact
to coastal habitats and fauna would
be negligible to minor adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental impact
to coastal habitats and fauna would
be negligible to minor adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental impact
to coastal habitats and fauna would
be negligible to minor adverse.

The overall cumulative impact to

coastal habitats and fauna would be
minor adverse.

This alternative’s incremental impact
to coastal habitats and fauna would
be negligible to minor adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental impact
to coastal habitats and fauna would
be negligible to minor adverse.

The overall cumulative impact to

coastal habitats and fauna would be
minor adverse.

Commercial fisheries and for-
hire recreational fishing*

Continuation of current trends.

The overall cumulative impact would
be moderate to major adverse for
commercial fisheries and minor to
moderate adverse and minor beneficial
for for-hire recreational fishing.*

This alternative’s incremental impact
to commercial fisheries and for-hire
recreational fishing would be
negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental impact
to commercial fisheries and for-hire
recreational fishing would be
negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental impact
to commercial fisheries and for-hire
recreational fishing would be
negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental impact
to commercial fisheries and for-hire
recreational fishing would be
negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental impact
to commercial fisheries and for-hire
recreational fishing would be
negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.
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Resource

Alternative A
(No Action Alternative)

Alternative B
(Proposed Action)

Alternative C
(Habitat Alternative)

Alternative D
(Transit Alternative)

Alternative E
(Viewshed Alternative)

Alternative F
(Higher Capacity Turbine
Alternative)

Cultural resources

Continuation of individual IPF impacts
to cultural resources from past and
current activities. The overall
cumulative impact to cultural resources
would be negligible to major negative.

This alternative’s incremental impact
to cultural resources would be
negligible to major negative'.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental impact
to cultural resources would be
negligible to major negative'.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental impact
to cultural resources would be
negligible to major negative'.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental impact
to cultural resources would be
negligible to major negative'.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental impact
to cultural resources would be
negligible to major negative'.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

Demographics, employment,
and economics*

Continuation of current trends.

The overall cumulative impact to
demographics, employment, and
economics would be moderate to
major adverse and minor to moderate
beneficial.*

This alternative’s incremental impact
to demographics, employment, and
economics would be minor
beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental impact
to demographics, employment, and
economics would be minor
beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental impact
to demographics, employment, and
economics would be minor
beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental impact
to demographics, employment, and
economics would be minor
beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental impact
to demographics, employment, and
economics would be minor
beneficial. *

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

Environmental justice*

Continuation of current trends.

The overall cumulative impact to
environmental justice communities
would be major adverse and negligible
to moderate beneficial. *

This alternative’s incremental impact
to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental impact
to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental impact
to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental impact
to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental impact
to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

Finfish and essential fish
habitat*

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

The overall cumulative impact to finfish
and essential fish habitat would be
moderate adverse and moderate
beneficial.*

This alternative’s incremental impact
to finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial . *

This alternative’s incremental impact
to finfish and essential fish habitat
would be moderate adverse and
moderate beneficial . *

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

This alternative’s incremental impact
to finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

This alternative’s incremental impact
to finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial . *

This alternative’s incremental impact
to finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

Land use and coastal
infrastructure*

Continuation of current trends.

The overall cumulative impact to land
use and coastal infrastructure would be
minor adverse.

This alternative’s incremental impact
to'land use and coastalinfrastructure
would be minor adverse and minor
beneficial.*

The overall cumulativeiimpact to
land-use and coastal infrastructure
would be minor adverse.

This alternative’s incremental impact
toland use and coastal
infrastructure would be minor
adverse and minor beneficial.*

The overall cumulative impact to
land use and coastalinfrastructure
would be minor adverse.

This alternative’sincremental impact
to land use-and coastal
infrastructure would be minor
adverse-and minor beneficial.*

The overall'cumulative impact to
land use ‘and coastal infrastructure
would-be'minor-adverse:

This alternative’s incremental impact
toland use and coastal
infrastructure would be minor
adverse and minor beneficial.*

The overall cumulative impact to
land use and coastalinfrastructure
would be minor adverse.

This-alternative’s incremental impact
to land use and coastal infrastructure
would be'minoradverse-and'minor
beneficial.*

The overall’cumulative impact to
land use and coastalinfrastructure
would be minor adverse:

Marine mammals*

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

The overall cumulative impact to
marine mammals would be moderate
adverse and minor beneficial.*

This alternative’s incremental impact
to marine mammals would be
moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental impact
to marine mammals would be
moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental impact
to marine mammals would be
moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental impact
to marine mammals would be
moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental impact
to marine mammals would be
moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.
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Resource

Alternative A
(No Action Alternative)

Alternative B
(Proposed Action)

Alternative C
(Habitat Alternative)

Alternative D
(Transit Alternative)

Alternative E
(Viewshed Alternative)

Alternative F
(Higher Capacity Turbine
Alternative)

Navigation and vessel traffic

Continuation of current trends.

The overall cumulative impact to
navigation and vessel traffic would be
minor to moderate adverse.

This alternative’s incremental impact
to navigation and vessel traffic would
be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental impact
to navigation and vessel traffic
would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental impact
to navigation and vessel traffic
would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental impact
to navigation and vessel traffic
would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental impact
to navigation and vessel traffic would
be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

Other uses: aviation and air
traffic

Continuation of current trends.

The overall cumulative impact to other
aviation and air traffic uses would be
minor adverse.

This alternative’s incremental impact
to other aviation and air traffic uses

would be negligible adverse.

The overall cumulative impact other

aviation and air traffic uses would be
minor adverse.

This alternative’s incremental impact
to other aviation and air traffic uses
would be negligible adverse.

The overall cumulative impact other

aviation and air traffic uses would be
minor adverse.

This alternative’s incremental impact
to other aviation and air traffic uses
would be negligible adverse.

The overall cumulative impact other

aviation and air traffic uses would be
minor adverse.

This alternative’s incremental impact
to other aviation and air traffic uses
would be negligible adverse.

The overall cumulative impact other
aviation and air traffic uses would be
minor adverse.

This alternative’s incremental impact
to other aviation and air traffic uses
would be negligible adverse.

The overall cumulative impact other

aviation and air traffic uses would be
minor adverse.

Other uses: land-based radar

Continuation of current trends.

The overall cumulative impact to other
land-based radar uses would be
moderate adverse.

This alternative’s incremental impact
to other land-based radar uses would
be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental impact
to other land-based radar uses
would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental impact
to other land-based radar uses
would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental impact
to other land-based radar uses
would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental impact
to other land-based radar uses would
be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

Other uses: military and
national security

Continuation of current trends.

The overall cumulative impact to other
military and national security uses
would be moderate adverse.

This alternative’s incremental impact
to other military and national
security uses would be minor
adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental impact
to other military and national
security uses would be minor
adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental impact
to other military and national
security uses would be minor
adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental impact
to other military and national
security uses would be minor
adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental impact
to other military and national
security uses would be minor
adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

Other uses: scientific research
and surveys

Continuation of current trends.

The overall cumulative impact to other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental impact
to other scientific research and
surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental impact
to other scientific research and
surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental impact
to other scientific research and
surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental impact
to other scientific research and
surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental impact
to other scientific research and
surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

Other uses: undersea cables

Continuation of current trends.

The overall cumulative impact to other
undersea cables uses would be
negligible adverse.

This alternative’s incremental impact
to other undersea cables uses would
be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental impact
to other undersea cables uses would
be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental impact
to other undersea cables uses would
be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental impact
to other undersea cables uses would
be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental impact
to other undersea cables uses would
be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.
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Resource

Alternative A
(No Action Alternative)

Alternative B
(Proposed Action)

Alternative C
(Habitat Alternative)

Alternative D
(Transit Alternative)

Alternative E
(Viewshed Alternative)

Alternative F
(Higher Capacity Turbine
Alternative)

Recreation and tourism

Continuation of current trends.

The overall cumulative impact to
recreation and tourism would be minor
adverse.

This alternative’s incremental impact
to recreation and tourism would be
minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental impact
to recreation and tourism would be
minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental impact
to recreation and tourism would be
minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental impact
to recreation and tourism would be
minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental impact
to recreation and tourism would be
minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

Sea turtles*

Continuation of populationtrendsand
continuation of effectstospecies from
natural’and human-caused stressors:

The overall cumulative impact to sea
turtles would be minor adverse and
minor beneficial.*

This-alternative’s incremental impact
to sea turtles would be minor
adverse and'minor beneficial.*

The overall'cumulative impact to sea
turtles would be minoradverse.

This alternative’s incremental impact
to sea turtles would be minor
adverse-and'minor-beneficial.*

The overall.cumulative impact to sea
turtles would be'minor-adverse:

This alternative’s incremental impact
to seaturtles would be minor
adverse and minor beneficial.*

The overall cumulative impact to'sea
turtles' would be minor adverse.

This alternative’s increméntal impact
to seaturtles would be minor
adverse and minor beneficial.*

The overall cumulative impact to sea
turtles would be minor adverse.

This-alternative’s incremental impact
to sea turtles would be minor
adverse‘and'minor beneficial.*

The overall'cumulative impact to sea
turtles' would be minor-adverse:

Visual resources

Continuation of impacts to viewshed
from past and current activities.

The overall cumulative impact to visual
resources would be moderate adverse.

This alternative’s incremental impact
to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

This alternative’s incremental impact
to visual resources would be
moderate to major adverse.

The overall cumulative impact to

visual resources would be negligible
to major adverse.

This alternative’s incremental impact
to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

This alternative’s incremental impact
to visual resources would be
moderate to major adverse.

The overall cumulative impact to

visual resources would be negligible
to major adverse.

This alternative’s incremental impact
to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

Water quality

Continuation of current water quality
trends and sources of pollution.

The overall cumulative impact to water
quality would be minor adverse.

This alternative’s incremental impact
to water quality would be minor
adverse.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental impact
to water quality would be minor
adverse.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental impact
to water quality would be minor
adverse.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental impact
to water quality would be minor
adverse.

The overall cumulative impact water
quality would be minor adverse.

This alternative’s incremental impact
to water quality would be minor
adverse.

The overall cumulative impact to
water quality would be minor
adverse.

Wetlands and other waters of
the United States

Continuation of current wetland

resources trends and sources of

pollution.

The overall cumulative impact to

wetland resources would be minor
adverse.

This alternative’s incremental impact
to wetland resources would be
negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

This alternative’s incremental impact
to wetland resources would be
negligible to minor adverse.

The overall cumulative impact to

wetland resources would be minor
adverse.

This alternative’s incremental impact
to wetland resources would be
negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

This alternative’s incremental impact
to wetland resources would be
negligible to minor adverse.

The overall cumulative impact to

wetland resources would be minor
adverse.

This alternative’s incremental impact
to wetland resources would be
negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.
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1 Introduction

This environmental impact statement (EIS) assesses the potential biological, socioeconomic, physical, and
cultural impacts that could result from the construction, operations and maintenance (O&M), and
decommissioning of the Revolution Wind Farm (RWF) and Revolution Wind Export Cable (RWEC)
Project (the Project), as proposed by Revolution Wind, LLC (Revolution Wind) (formerly DWW Rev I,
LLC) in its construction and operations plan (COP) (vhb 2022). The Project would be located in the
Bureau of Ocean Energy Management’s (BOEM) Renewable Energy Lease Number OCS-A 0486 (Lease
Area) approximately 15 nautical miles (nm) (18 statute miles®) southeast of Point Judith, Rhode Island;
approximately 13 nm (15 miles) east of Block Island, Rhode Island; approximately 7.5 nm (8.5 miles)
south of Nomans Land Island National Wildlife Refuge (NWR) (uninhabited island); and between
approximately 10.0 and 12.5 nm (12 and 14 miles) south-southwest of varying points of the Rhode Island
and Massachusetts coastlines 15.0 miles east of Block Island, Rhode Island (Figure 1.1-1).

The RWF would include up to 100 wind turbine generators (WTGs or turbines) connected by a network
of inter-array cables (IACs), up to two offshore substations (OSSs) connected by one offshore substation-
link cable (OSS-link cable), and one onshore logistics or O&M facility. The RWEC would include up to
two alternating current (AC) electric cables (export cables) generally co-located within a single corridor;
one onshore substation (OnSS); and one interconnection facility (ICF) that would connect the RWF to the
existing onshore regional electric transmission grid at The Narragansett Electric Company d/b/a National
Grid (TNEC) Davisville Substation in North Kingstown, Rhode Island.

This EIS was prepared following the requirements of the National Environmental Policy Act (NEPA) (42
United States Code [USC] 4321 et seq.) and implementing regulations (40 Code of Federal Regulations
[CFR] 1500-1508). The Council on Environmental Quality’s (CEQ’s) current regulations contain a
presumptive time limit of 2 years for completing EISs as well as a presumptive page limit of 150 pages or
fewer or 300 pages for proposals of unusual scope or complexity. BOEM has followed those limits in
preparing this EIS in accordance with the current regulations. Additionally, this EIS was prepared
consistent with the U.S. Department of the Interior’s (DOI’s) NEPA regulations (43 CFR 46),
longstanding federal judicial and regulatory interpretations, and U.S. Administration priorities and
policies including the Secretary of the Interior’s (Secretary’s) Order No. 3399 requiring bureaus and
offices to not apply any of the provisions of the 2020 changes to CEQ regulations (the “2020 rule”) (CEQ
2020) in a manner that would change the application or level of NEPA that would have been applied to a
proposed action before the 2020 rule went into effect.

The Final EIS will inform BOEM in deciding whether to approve, approve with modifications, or
disapprove the proposed Project. Publication of the Draft EIS initiates a 45-day public comment period.
Comments received during the public comment period will be assessed and considered by BOEM to
inform preparation of the Final EIS.

L In this EIS, distances in miles are in statute miles (miles used in the traditional sense) or nautical miles (miles used specifically
for marine navigation). Statute miles are more commonly used and are referred to simply as miles, whereas nautical miles are
referred to by name or by the abbreviation nm.
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1.1 Background

The history of BOEM’s planning and leasing activities offshore Rhode Island is summarized in Table 1.1-1.
On March 13, 2020, Revolution Wind (formerly DWW Rev |, LLC) submitted an initial Project COP to
BOEM. After multiple BOEM reviews and revisions to address BOEM’s comments, Revolution Wind
submitted an updated COP on April 29, 2021, deemed sufficient to begin the NEPA process, which BOEM
initiated on April 30, 2021, with issuance of the notice of intent (NOI) (BOEM 2021a). As described in
Appendix A, the initial public scoping period occurred from April 30 through June 1, 2021. On June 4,
2021, BOEM issued a correction to the NOI with a reopening of the public scoping period through June
11, 2021 (BOEM 2021b).

Table 1.1-1. History of Bureau of Ocean Energy Management Planning and Leasing Offshore Rhode
Island Related to Lease OCS-A 0486

Year Milestone

2011 On August 18, 2011, BOEM published a Call for Information and Nominations (Call) for commercial
leasing for wind power on the Outer Continental Shelf (OCS) offshore Rhode Island and Massachusetts
in the Federal Register (BOEM 2011). The public comment period for the Call closed on October 3,
2011. In conjunction with the Call, BOEM published an NOI to prepare an environmental assessment
(EA) on the proposed leasing and on-site characterization and assessment activities in the offshore
area under consideration in the Call. BOEM received eight indications of interest to obtain a
commercial lease for a wind energy project, 81 comments on the Call, and 24 comments in response
to the NOI.

2012 On February 24, 2012, BOEM announced the Rhode Island/Massachusetts Wind Energy Area’ (RI/MA
WEA) (Figure 1.1-2.), which comprises approximately 164,750 acres within an area of mutual interest
identified by Rhode Island and Massachusetts in a memorandum of understanding (MOU) between
the two states in 2010 (State of Rhode Island and the Commonwealth of Massachusetts 2010). BOEM
published a proposed sale notice in the Federal Register on December 3, 2012, for a 60-day public
comment period (BOEM 2012).

2013 On June 4, 2013, BOEM made available a revised EA for the RI/MA WEA. As a result of the analysis in
the revised EA, BOEM issued a finding of no significant impact (FONSI), which concluded that
reasonably foreseeable environmental effects associated with the commercial wind lease issuance and
related activities would not significantly affect the environment.

On June 5, 2013, BOEM published a final sale notice to auction two leases in the RI/MA WEA for
commercial wind energy development (BOEM 2013a). On July 31, 2013, BOEM auctioned the two
lease areas announcing Deepwater Wind New England LLC as the winner of both. BOEM issued
Renewable Energy Lease Area OCS-A 0486 (Lease Area) to the applicant on October 1, 2013 (BOEM
2013b).

2 BOEM works with its federal, state, local, and tribal partners to identify WEAs of the OCS that appear most suitable for
commercial wind energy activities, while presenting the fewest apparent environmental and user conflicts (BOEM 2022). Once
WEA s are identified, BOEM conducts EAs under NEPA to determine potential impacts associated with issuing one or more
leases within a WEA. BOEM may then move forward with steps to hold a competitive lease sale for commercial wind
development within the WEAs. The Project is located in BOEM Lease Area OCS-A 0486, which is located in the Rhode
Island/Massachusetts Wind Energy Area (RI/MA WEA). The RI/MA WEA is adjacent to and west of the Massachusetts Wind
Energy Area (MA WEA) (see Figure 1.1-2). More information on BOEM WEAs, including maps, are found on the BOEM
website: https://www.boem.gov/renewable-energy/state-activities.
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Year Milestone

2016 A site assessment plan (SAP) for Lease Area OCS-A 0486 was filed on April 1, 2016, with revisions filed
in July, September, and November 2016. BOEM determined the SAP was complete on October 7,
2016.

2017 On October 12, 2017, BOEM approved the SAP for Lease Area OCS-A 0486.

2020 On January 10, 2020, a request was made to BOEM to segregate Lease Area OCS-A 0486 to
accommodate both the RWF and RWEC Project and the South Fork Wind Farm (SFWF) and South Fork
Export Cable (SFEC) Project. The RWF and RWEC Project retained lease number OCS-A 0486, whereas a
new lease number was assigned for the SFWF and SFEC Project (OCS-A 0517).
Revolution Wind submitted its initial COP to BOEM on March 13, 2020.

2021 Revolution Wind submitted its updated COP on April 29, 2021. On April 30, 2021, BOEM published in

the Federal Register an NOI to prepare an EIS for Revolution Wind’s proposed wind energy facility
offshore Rhode Island (BOEM 2021a). On June 4, 2021, BOEM issued a correction to the NOI with a
reopening of the public scoping period (BOEM 2021b). The correction addressed and clarified two
statements in the NOI regarding the energy capacity of the proposed wind farm and its distance from
shore. In addition, the NOI correction reopened the comment period, allowing for comments to be
received by June 11, 2021. Updated versions of the COP were submitted on December 15, 2021, and
on July 21, 2022.
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1.2 Purpose and Need for the Proposed Action

In Executive Order (EO) 14008 (Tackling the Climate Crisis at Home and Abroad), President Joseph
Biden states that it is the policy of the United States to

organize and deploy the full capacity of its agencies to combat the climate crisis to
implement a Government-wide approach that reduces climate pollution in every sector of
the economy; increases resilience to the impacts of climate change; protects public
health; conserves our lands, waters, and biodiversity; delivers environmental justice; and
spurs well-paying union jobs and economic growth, especially through innovation,
commercialization, and deployment of clean energy technologies and infrastructure.

Through a competitive leasing process under 30 CFR 585.211, Deepwater Wind New England, LLC was
awarded commercial Renewable Energy Lease OCS-A 0486 (Lease Area) covering an area

offshore Rhode Island (Table 1.1-1). Subsequent to the award of the Lease, BOEM approved an
application to assign a portion of the Lease to Deepwater Wind South Fork, LLC, which resulted in the
segregation of the Lease and a new lease number, OCS-A 0517, for that portion. Deepwater Wind South
Fork, LLC changed its name to South Fork Wind, LLC. The remaining portion of Lease OCS-A 0486
was assigned to DWW Rev |, LLC. DWW Rev I, LLC changed its name to Revolution Wind, LLC
(Revolution Wind).

Revolution Wind’s goal is to develop a commercial-scale offshore wind energy facility in the Lease Area
with WTGs; a network of IACs; up to two OSSs (OSS1 and OSS2); up to two export cables making
landfall in North Kingstown, Rhode Island; one OnSS; and one ICF (see Figure 1.1-1). The Project, as
described here, is the Proposed Action considered by BOEM in this EIS. The need for the Project is to
contribute to Connecticut’s mandate of 2,000 megawatts (MW) of offshore wind energy by 2030, as
outlined in Connecticut Public Act 19-71, and Rhode Island’s 100% renewable energy goal by 2030, as
outlined in Rhode Island Governor’s EO 20-01 of January 2020. The Project would have the capacity to
deliver up to 880 MW of power to the New England energy grid, satisfying the current power purchase
agreement (PPA) total of 704 MW. Specifically, Revolution Wind’s goal to construct and operate a
commercial-scale offshore wind energy facility in the Lease Area is intended to fulfill the following three
PPAs: a 200-MW contract with the State of Connecticut approved in January 2019, a 400-MW contract
with the State of Rhode Island approved in June 2019, and a 104-MW contract with the State of
Connecticut approved in December 2019.

Based on BOEM’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize
renewable energy activities on the OCS, and Executive Order 14008; the shared goals of the federal
agencies to deploy 30 GW of offshore wind energy capacity in the United States by 2030, while
protecting biodiversity and promoting ocean co-use (The White House 2021); and in consideration of the
goals of the applicant, the purpose of BOEM’s action is to determine whether to approve, approve with
modifications, or disapprove Revolution Wind’s COP. BOEM will make this determination after
weighing the factors in subsection 8(p)(4) of the OCSLA that are applicable to plan decisions and in
consideration of the above goals. In making this determination, the Secretary retains wide discretion to
weigh those goals as an application of their technical expertise and policy judgment (DOI 2021). This
determination is made at the record of decision (ROD) stage. If BOEM disapproves the Revolution Wind
COP, per 30 CFR 585.628(f)(2), BOEM will inform Revolution Wind of the reasons and allow
Revolution Wind an opportunity to resubmit a revised COP addressing the concerns identified. BOEM’s
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action is needed to fulfill its duties under the lease, which require BOEM to make a decision on the
lessee’s plans to construct and operate a commercial-scale offshore wind energy facility within the Lease
Area (the Proposed Action).

The National Oceanic and Atmospheric Administration’s (NOAA’s) National Marine Fisheries Service
(NMFS) anticipates receipt of one or more requests for authorization to take marine mammals incidental
to activities related to the Project pursuant to the Marine Mammal Protection Act (MMPA). NMFS’s
issuance of an MMPA incidental take authorization in the form of a Letter of Authorization (LOA) for
Incidental Take Regulations (ITRs) is a major federal action and, in relation to BOEM’s action, is
considered a connected action (40 CFR 1501.9(e)(1)). The purpose of the NMFS action—which is a
direct outcome of Revolution Wind’s request for authorization to take marine mammals incidental to
specified activities associated with the Project (e.g., specifically pile driving)—is to 1) evaluate the
applicant’s request pursuant to the specific requirements of the MMPA and its implementing regulations
administered by NMFS (considering impacts of the applicant’s activities on relevant resources), and if
appropriate, 2) issue the permit or authorization. NMFS needs to render a decision regarding the request
for authorization due to NMFS’s responsibilities under the MMPA (16 USC 1371(a)(5)(A and D)) and its
implementing regulations. If NMFS makes the findings necessary to issue the requested authorization,
NMFS intends to adopt, after independent review, BOEM’s EIS to support that decision and fulfill its
NEPA requirements.

The U.S. Army Corps of Engineers (USACE) New England District anticipates requests for authorization
of a permit action to be undertaken through authority delegated to the District Engineer by 33 CFR 325.8,
pursuant to Section 10 of the Rivers and Harbors Act of 1899 (33 USC 403) and Section 404 of the Clean
Water Act (33 USC 1344). The USACE considers issuance of a permit under these two delegated
authorities a major federal action connected to BOEM’s Proposed Action (40 CFR 1501.9(e)(1)). The
applicant’s stated purpose and need for the Project, as indicated above, is to provide a commercially
viable offshore wind energy project within Lease OCS-A 0486 to meet New England’s need for clean
energy. The USACE’s basic Project purpose, as determined by the USACE for Section 404(b)(1)
guidelines evaluation, is offshore wind energy generation. The USACE’S overall Project purpose for
Section 404(b)(1) guidelines evaluation, as determined by the USACE, is the construction and operation
of a commercial-scale offshore wind energy project, including associated transmission lines, for
renewable energy generation and distribution to the Connecticut and Rhode Island energy grids. The
USACE intends to adopt BOEM’s EIS to support its decision on any permits requested under Section 10
of the Rivers and Harbors Act or Section 404 of the CWA.

1.3 Regulatory Framework

The provisions of the Energy Policy Act of 2005 implemented by BOEM, on behalf of the DOI, provide a
framework for issuing renewable energy leases, easements, and rights-of-way (ROWSs) for OCS activities.
Section 8(p)(1)(C) of the OCSLA authorizes the Secretary to issue leases, easements, and ROWSs on the
OCS for wind energy development (43 USC 1337(p)(1)(C)). Section 8(p)(4) (43 USC 1337(p)(4)) of the
OCSLA specifies requirements applicable to any activity carried out under Section 8(p). These
requirements include, for example, that the Secretary shall

ensure that any activity under this subsection [8(p)] is carried out in a manner that
provides for . . . prevention of interference with reasonable uses (as determined by the
Secretary) of the exclusive economic zone, the high seas, and the territorial seas . . . [and]
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consideration of . . . any other use of the sea or seabed, including use for a fishery, a
sealane, a poential site of a deepwater port, or navigation. (Section 8(p)(4)(1) and (J)).

Final regulations implementing the authority for renewable energy leasing under the OCSLA (30 CFR
585) were promulgated on April 22, 2009 (Minerals Management Service [MMS] 2009). These
regulations prescribe BOEM’s responsibility for determining whether to approve, approve with
modifications, or disapprove the proposed COP (30 CFR 585.628). Several provisions under 30 CFR 585
are applicable to a decision on a COP, including 30 CFR 585.102 and Subpart F (Plans and Information
Requirements). Specifically, 30 CFR 585.102 provides in part that

BOEM will ensure that any activities authorized in this part are carried out in a manner
that provides for . . . [p]rotection of the rights of other authorized users of the OCS; . ..
[and] [p]revention of interference with reasonable uses (as determined by the Secretary or
Director) of the exclusive economic zone, the high seas, and the territorial seas (30 CFR
585.102(a)(7) and (a)(9)).

In addition, 30 CFR 585.621 provides that a

COP must demonstrate that [the lessee has] planned and [is] prepared to conduct the
proposed activities in a manner that conforms to your responsibilities listed in
8585.105(a) and:

(a) conforms to all applicable laws, implementing regulations, lease provisions, and stipulations
or conditions of your commercial lease;

(b) is safe;

(c) does not unreasonably interfere with other uses of the OCS, including those involved with
national security or defense;

(d) does not cause undue harm or damage to natural resources; life (including human and
wildlife); property; the marine, coastal, or human environment; or sites, structures, or objects
of historical or archaeological significance;

(e) uses best available and safest technology;
(F) uses best management practices (BMPs); and
(9) uses properly trained personnel.

Consistent with the requirements of the OCSLA and applicable regulations, Section 2 of the Lease
provides the lessee with an exclusive right to submit a COP to BOEM for approval. Section 3 of the
Lease provides that BOEM will decide whether to approve a COP in accordance with applicable
regulations in 30 CFR 585; noting that BOEM retains the right to disapprove a COP based on its
determination that the proposed activities would have unacceptable environmental consequences, would
conflict with one or more of the requirements set forth in 43 USC 1337(p)(4), or for other reasons
provided by BOEM pursuant to 30 CFR 585.613(e)(2) or 585.628(f); that BOEM reserves the right to
approve a COP with modifications; and that BOEM reserves the right to authorize other uses within the
Lease Area and Project easement that will not unreasonably interfere with activities described in an
approved COP pursuant to the Lease. Section 7 of the Lease provides that
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no activities authorized [under it] will be carried out in a manner that: (a) could
unreasonably interfere with or endanger activities or operations carried out under any
lease or grant issued or maintained pursuant to the Act, or under any other license or
approval from any Federal agency; (b) could cause any undue harm or damage to the
environment; (c) could create hazardous or unsafe conditions; or (d) could adversely
affect sites, structures, or objects of historical, cultural, or archaeological significance,
without notice to and direction from the Lessor on how to proceed.

Addendum C of the Lease (BOEM 2013b) provides additional lease-specific terms, conditions, and
stipulations that BOEM must consider when reviewing a COP.

1.4 Relevant Existing NEPA and Consulting Documents

BOEM developed the NEPA documents in Table 1.4-1 to inform the issues evaluated in this EIS.

Table 1.4-1. National Environmental Protection Agency Documents Used to Inform the Evaluated

Environmental Impact Statement Issues

Document

Description

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

This EIS examines the potential environmental
consequences of implementing the Renewable Energy
Program and establishes initial measures to mitigate
environmental consequences. As the program evolves
and more is learned, the mitigation measures are
modified, or new measures developed for each project,
subject to environmental reviews under NEPA and other
statutes.

Commercial Wind Lease Issuance and Site
Assessment Activities on the Atlantic Outer
Continental Shelf Offshore Rhode Island and
Massachusetts, Revised Environmental Assessment
(OCS EIS/EA BOEM 2013-1131) (BOEM 2013c).

This EA analyzes the reasonably foreseeable
consequences associated with two distinct BOEM actions
in the RI/MA WEA: 1) lease issuance (including reasonably
foreseeable consequences associated with shallow
hazards, geological, geotechnical, and archaeological
resource surveys); and 2) site assessment plan approval
(including reasonably foreseeable consequences
associated with the installation and operation of
meteorological towers and meteorological buoys). Based
on the analysis in the EA, BOEM developed several
standard operating conditions to reduce or eliminate the
potential environmental risks to or conflicts with
individual environmental and socioeconomic resources.

National Environmental Policy Act Documentation
for Impact-Producing Factors in the Offshore Wind
Cumulative Impacts Scenario on the North Atlantic
Continental Shelf, May 2019 (OCS Study 2019- 036)
(BOEM 2019).

This study identifies the relationships between IPFs
associated with specific past, present, and reasonably
foreseeable actions and activities in the North Atlantic
OCS, which were incorporated into this EIS analysis. If an
IPF was not associated with the RWF Project, it was not
included in the impacts analysis of planned activities.

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

Revolution Wind proposes using a project design envelope (PDE) concept, consistent with BOEM’s
Draft Guidance Regarding the Use of a Project Design Envelope in a Construction and Operations Plan
(BOEM 2018). This concept allows Revolution Wind to define and bracket proposed Project
characteristics for environmental review and permitting while maintaining a reasonable degree of
flexibility for selection and purchase of Project components such as WTGs, foundations, submarine
cables, and OSSs.

This EIS assesses the impacts of the PDE that is described in the Revolution Wind COP and presented in
Appendix D by using the “maximum-case scenario” process. Through the maximum-case scenario
process, BOEM analyzes the aspects of each design parameter or combination of parameters that would
result in the greatest impact for each physical, biological, and socioeconomic resource. Through
consultation with its own engineers and outside industry experts, BOEM verified that the maximum-case
scenario analyzed in the EIS could reasonably occur.

1.6 Methodology for Assessing Impacts from Planned Actions

Reasonably foreseeable impacts can occur from individually minor but collectively significant actions
that take place over time. Therefore, this EIS also assesses planned actions that could occur during the life
of the Project and potentially contribute to cumulative impacts when combined with impacts from the
Proposed Action and other alternatives. Appendix E provides an analysis of the impacts of the types of
actions (including the future action of approving wind farm development activities other than the Project)
that BOEM has identified as potentially contributing to the impacts from the planned actions when
combined with impacts from the Proposed Action and other alternatives over the geographic and time
scale identified.

In 2019, BOEM released a study of IPFs from renewable energy projects on the North Atlantic OCS
(BOEM 2019). As noted, in addition to the general planned action analysis associated with onshore and
offshore non-wind activities, the EIS specifically discloses the impacts from planned actions of relevant
IPFs from offshore wind by resource (see Appendix E1). Where possible, BOEM quantitatively estimates
these offshore wind impacts. However, readers of the EIS should not consider these results as absolute
values or predictions of actual future conditions. Although BOEM estimates represent the best tool
currently available to inform the impact analysis in the EIS, it is not possible to precisely predict future
conditions. Estimates are based on past experience and trends and represent reasonable assumptions about
future behaviors.
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2 Alternatives Including the Proposed Action

2.1 Alternatives

Sections 2.1.1 through 2.1.6 of this chapter describe five action alternatives and a no action alternative for
the Project, which are summarized in Table 2.1-1. Section 2.1.7 addresses alternatives not carried forward
for analysis, Section 2.2 addresses non-routine activities and low-probability events associated with the
Project, and Section 2.3 provides a summary and comparison of impacts by alternative. These alternatives
were developed using BOEM’s screening criteria for determining a range of reasonable alternatives,
extensive coordination with cooperating and participating agencies (federal, state, local, and tribal
agencies), and input from the public and potentially affected stakeholders throughout the scoping process
(BOEM 2022). The alternatives described below are not mutually exclusive. If the COP is approved or
approved with modifications, BOEM could “mix and match” multiple listed alternatives or components
thereof to result in a preferred alternative so long as crucial design parameters are compatible and
otherwise meet the purpose of and need for the Proposed Action.

Table 2.1-1. Alternative Descriptions

Alternative Description

A: No Action Alternative The COP would not be approved, and the proposed construction and installation,
0O&M, and eventual decommissioning activities would not occur.

B: Proposed Action The construction and installation, O&M, and eventual decommissioning of a wind
Alternative (Proposed energy facility within the PDE and applicable mitigation measures, as described in
Action) the COP. The Proposed Action includes up to 100 WTGs ranging in nameplate

capacity of 8 to 12 MW sufficient to fulfill at a minimum the existing PPAs (total
of 704 MW) up to 880 MW, the maximum capacity identified in the PDE. The
WTGs would be connected by a network of IACs; up to two offshore substations
(OSSs)3 connected by an offshore substation-link cable; up to two submarine
export cables co-located within a single corridor; up to two underground
transmission circuits located onshore; and an onshore substation inclusive of up
to two interconnection circuits connecting to the existing Davisville Substation in
North Kingstown, Rhode Island. The Proposed Action includes the burial of
offshore export cables below the seabed in both the OCS and Rhode Island state
waters and a uniform east-west and north-south grid of 1 x 1-nm spacing
between WTGs.

% Each OSS has a maximum nominal capacity of 440 MW; therefore, two OSSs are required to achieve the PPA obligations of
704 MW.
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Alternative

Description

C: Habitat Impact
Minimization Alternative

The construction and installation, 0&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. To reduce impacts to complex fisheries habitats most vulnerable to
permanent and long-term impacts from the Proposed Action, however, certain
WTG positions would be omitted while maintaining a uniform east-west and
north-south grid of 1 x 1-nm spacing between WTGs. The placement of WTGs
would be supported by location-specific benthic and habitat characterizations
conducted in close coordination with NMFS. Under this alternative, fewer WTG
locations (and potentially fewer miles of IACs) than proposed by the lessee would
be approved by BOEM. Under this alternative, BOEM could select one of the
following alternatives:

e Alternative C1: This alternative allows for the fulfillment of the existing
three PPAs, which total 704 MW, while omitting WTGs in locations where
micrositing is not possible to maintain a uniform east-west/north—south
grid of 1 x 1-nm spacing between WTGs. Under this alternative, up to 65
WTGs would be approved.

e Alternative C2: This alternative allows for the fulfillment of the existing
three PPAs, which total 704 MW, while omitting WTGs in locations where
micrositing is not possible to maintain a uniform east west and north-
south grid of 1 x 1-nm spacing between WTGs. Under this alternative, up
to 64 WTGs would be approved.

Refer to Appendix K for background information on the development of the
Alternative C1 and C2 layouts.

D: No Surface Occupancy in
One or More Outermost
Portions of the Project Area
Alternative

The construction and installation, O&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. However, to reduce conflicts with other competing space-use vessels,
WTGs adjacent to or overlapping transit lanes proposed by stakeholders or the
Buzzard’s Bay Traffic Separation Scheme Inbound Lane would be eliminated while
maintaining the uniform east—west and north—south 1 x 1-nm grid spacing
between WTGs. Under this alternative, BOEM could select one, all, or a
combination of the following three alternatives, while still allowing for the
fulfillment of existing PPAs and up to the maximum capacity identified in the PDE
(i.e., 880 MW).

e Alternative D1: Removal of the southernmost row of WTGs that overlap the
4-nm east-west transit lane proposed by the Responsible Offshore
Development Alliance (RODA), as well as portions of Cox Ledge. Selecting
this alternative would remove up to seven WTG positions and associated
IACs from consideration.

e Alternative D2: Removal of the eight easternmost WTGs that overlap the 4-
nm north-south transit lane proposed by RODA. Selecting this alternative
would remove up to eight WTG positions and associated IACs from
consideration.

e Alternative D3: Removal of the northwest row of WTGs adjacent to the
Inbound Buzzards Bay Traffic Lane. Selecting this alternative would remove
up to seven WTG positions and associated IACs.
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Alternative

Description

The selection of all three alternatives (i.e., D1, D2, and D3) would eliminate up to
a total of 22 WTG locations and associated IACs while maintaining the 1 x 1-nm
grid spacing proposed in the COP and as described in Alternative B. Based on the
design parameters outlined in the COP, allowing for the placement of 78 to 93
WTGs and two OSSs would still allow for the fulfillment of up to the maximum
capacity identified in the PDE (e.g., 880 MW = 74 WTGs needed if 12 MW WTGs
are used).

E: Reduction of Surface
Occupancy to Reduce
Impacts to Culturally-
Significant Resources
Alternative

The construction and installation, O&M, and eventual decommissioning of a wind
energy facility within the PDE and applicable mitigation measures, as described in
the COP. However, to reduce the visual impacts on culturally important resources
on Martha’s Vineyard and in Rhode Island, some WTG positions would be
eliminated while maintaining the uniform east-west and north-south 1 x 1-nm
grid spacing between WTGs.

e Alternative E1: Allows for the fulfillment of the existing three PPAs totaling
704 MW, while eliminating WTG locations to reduce visual impacts on these
culturally-important resources. Under this alternative, up to 64 WTG
positions would be approved.

e Alternative E2: Allows for a power output delivery identified in the PDE of
up to 880 MW while eliminating WTG locations to reduce visual impacts on
these culturally-important resources. Under this alternative, up to 81 WTG
positions would be approved.

Refer to Appendix K for background information on the development of the
Alternative E1 and E2 layouts.

F: Selection of a Higher
Capacity Wind Turbine
Generator

The construction and installation, 0&M, and eventual decommissioning of a wind
energy facility implementing a higher nameplate capacity WTG (up to 14 MW)
than what is proposed in the COP. This higher capacity WTG must fall within the
physical design parameters of the PDE and be commercially available to the
Project proponent within the time frame for the construction and installation
schedule proposed in the COP. The number of WTG locations under this
alternative would be sufficient to fulfill the minimum existing PPAs (total of 704
MW and 56 WTGs, including up to five “spare” WTG locations). Using a higher
capacity WTG would potentially reduce the number of foundations constructed
to meet the purpose and need and thereby potentially reduce impacts to marine
habitats and culturally significant resources and potentially reduce navigation
risks.

2.1.1 Alternative A: No Action Alternative

Under Alternative A, hereafter referred to as the No Action Alternative, BOEM would not approve the
RWF COP, and the Project construction and installation, O&M, and decommissioning would not occur.*
Likewise, no additional permits or authorizations would be required. Any potential environmental and
socioeconomic impacts, including beneficial impacts, associated with the Project, as described under the
Proposed Action, would not occur. However, all other existing or reasonably foreseeable impact-

# Under the No Action Alternative, NMFS would not issue the requested authorization under the MMPA to the applicant.
NMFS’s action alternative is to issue the requested Incidental Take Regulation (ITR) and subsequent Letter of Authorization
(LOA) to the applicant to authorize incidental take for the activities specified in its application and that are being analyzed by
BOEM in the reasonable range of alternatives described here.
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producing activities would persist. Table 2.3-1 provides an impact assessment of the No Action
Alternative for each resource, including an assessment for cumulative effects. The No Action Alternative
cumulative effects assessment provides an assessment for impacts with and without approval of additional
wind farms in BOEM lease areas. Through these assessments, the No Action Alternative provides a
baseline against which all action alternatives are evaluated. The selection of the No Action Alternative
would not foreclose the submittal of a revised or future COP in the lease area; however, any future COP
submission would initiate a new NEPA analysis.

2.1.2 Alternative B: Proposed Action Alternative

Alternative B, hereafter referred to as the Proposed Action Alternative (or simply the Proposed Action),
would comprise the construction and installation, O&M, and eventual decommissioning of the Project, as
described in the COP and in Table 2.1-1.

The RWF and RWEC are the two primary components of the Project (Figures 2.1-1 and 2.1-2). The RWF
consists of WTGs, up to two OSSs (OSS1 and 0SS2), a network of IACs, and one OSS-link cable (see
Table 2.1-1). The RWEC would comprise offshore segments and onshore segments. The RWEC offshore
segment would include up to two submarine export cables co-located within a single corridor up to 42
miles in length (up to 19 miles of which would be in federal waters and 23 miles of which would be in
state waters). The RWEC onshore segment consists of the landfall work area, where the offshore and
onshore cables are joined; the onshore transmission cable; the OnSS; and the ICF. The onshore elements
of the Proposed Action are included in BOEM’s analysis in the EIS to support analysis of a complete
Project; however, BOEM’s authority under the OCSLA only extends to the activities on the OCS.

2.1.2.1 Revolution Wind Farm Components

As presented in Table 2.1-2, the RWF components and their construction and operation footprints include
up to 100 WTGs, up to two OSSs (OSS1 and 0SS2), a network of IACs, and one OSS-link cable. The
PDE allows for a range of WTGs between 8 and 12 MW in capacity.
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Figure 2.1-1. Offshore Project location and components under the Proposed Action (Alternative B).
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Table 2.1-2. Revolution Wind Farm Components and Footprint under the Proposed Action (Alternative B)

Project Component Location Project Envelope Characteristics Construction and Operation
Installation Footprint Footprint
WTGs Offshore inthe | WTGs: Up to 100 WTGs with a nameplate capacity of | WTG monopile WTG monopile
0CS 8 to 12 MW, rotor diameter of 538 to 722 feet, hub foundation: foundation:

WTG monopile foundation

WTG monopile scour
protection

height of 377 to 512 feet above mean sea level
(amsl), and upper blade tip height up to 873 feet amsl

WTG monopile foundation: A diameter of 20 to 39
feet and a target burial depth of 98 to 164 feet
WTG monopile scour protection: Rock placement,
mattress protection, sandbags, and/or stone bags
placed prior to foundation installation*

7.2 acres x 100 WTG =
720 acres

0.027 acres x 100 WTG
=2.7 acres

WTG monopile scour
protection:

0.7 acres x 100 WTG =
70 acres

0SS Offshore in the | OSS: Up to two OSSs (0SS1 and 0SS2) and up to 180 0SS monopile 0SS monopile
0SS monopile foundation 0Cs feet amsl (with lighting protection) foundation: foundation:
0SS monopile scour 0SS monopile foundation: A diameter of 20 to 49 feet | 7.2 acres x 2 OSS = 14.4 | 0.043 acres x 2 0SS =
protection and a maximum embedment depth of 164 feet acres 0.086 acres
0SS monopile scour protection: Rock placement, 0SS monopile scour
mattress protection, sandbags, and/or stone bags protection:
placed prior to foundation installation* 0.7 acre x 2 0SS = 1.4
acres
IAC Offshore in the | IAC: Up to a 155-mile total length with a 72-kilovolt 1AC: 2,471 acres IAC protection:

IAC protection

0Cs

(kV) alternating current (AC) cable with a diameter of
8 inches connecting WTGs and OSSs
IAC protection: Rock berms, concrete mattresses,

fronded mattresses, and/or rock bags constituting up
to 10% of the route for each cable

74.1 acres**

0SS-link cablet Offshore in the | Up to a 9-mile-long 275-kV high-voltage AC OSS-link 148 acres N/A
0ocCs cable with a diameter of 11.8 inches connecting OSS1
and 0SS2
0SS-link cable protection Offshore in the | Rock berms, concrete mattresses, fronded N/A 4.4 acres

0Cs

mattresses, and/or rock bags constituting up to 10%
of route for each cable
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Project Component Location Project Envelope Characteristics Construction and Operation
Installation Footprint Footprint

Vessel anchoring and Offshore in the | Vessels for cable laying may anchor within the 1,640- Not provided; per the N/A
mooring OCS, state foot-wide project easement. COP, vessel anchoring

waters, along Anchors for cable laying vessels have a maximum and mooring may

the RWEC penetration depth of 15 feet. occur atfny location in

f . . . .
:nf;f;c;rteh(reoute, Jack-up vessels for foundation and WTG installation the APE
include up to four spudcans with a maximum
cable landfall

penetration depth of 52 feet and would occur within
the 656-foot radius around foundation locations.

Source: vhb (2021)
Note: COP Tables 1.2-1, 3.3.4-1, 3.3.4-2, 3.3.5-1 3.3.6-1, 3.3.6-2, 3.3.7-1, 3.3.7-2, 3.3.8-1, and 4.1.1 provide assumptions used to develop the footprint estimates.
* As described in COP Section 3.3.4.2, scour protection would be installed around foundations. Several types of scour protection may be considered, including rock placement,
mattress protection, sandbags, and stone bags. However, rock placement is the most frequently used solution. The design typically includes a sloped outer edge that meets the
natural grade of the seafloor to the extent practicable. Depending on the nature of the rock used, the size would vary, but the average diameter would be approximately 8
inches (20 centimeters [cm]). Additional details for the engineering specifications for the rock required for use as scour protection at the RWF are provided here. Any rock used
for scour protection would meet these specifications. As reported in the COP (see Table 1-2.1, for example), the maximum area of scour protection per foundation would be up
to 0.7 acre for monopiles. Appendix H, Supplemental Project Information, also includes a conceptual drawing for cable/scour protection at foundations. Engineering
specifications for rock are as follows:

e Rock class: LMA5/40

e Particle density: 165 pounds per cubic foot

e Armor stone rock class

e Rock material must have been produced from blasted rock faces and may not be sourced from riverbed mining/extraction or equivalent.

e Mudstone, shale, and slate rock or similar rock likely to cleave during handling are not acceptable.

e  The armor stone may not in general be flaky or elongated.
" The 0SS-link cable would have similar design and construction parameters as the RWEC (see Section 2.1.2.3.1).
* COP Section 3.3.10.2 states that seafloor impacts from general construction vessel anchoring may occur anywhere within the identified APE centered on cable routes. The total
amount of seafloor disturbance due to vessel anchorage cannot be estimated but is considered a temporary impact and not to occur outside of the surveyed area.
* The general disturbance corridor width for the IAC is 131 feet (40 meters). IAC protection is calculated by multiplying a portion (10%) of the cable route by the disturbance
corridor.
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2.1.2.1.1 Wind Turbine Generators

Each WTG would comprise the following major components: a tower, a nacelle (a cover housing the
generator, gear box, drive train, and brake assembly), and a rotor that includes three blades. Figure 2.1-3
and Table 2.1-3 provide typical dimensions for different WTG size classes that fall within the PDE.
Control, lighting, marking, and safety systems would be installed on each WTG.® If needed, the WTGs
could be powered by a permanent battery backup power solution with integrated energy harvest from the
rotor or by a temporary diesel generator. The WTGs could be accessed from either a vessel via a boat
landing or alternative means of safe access (e.g., Get Up Safe, a motion-compensated hoist system
allowing vessel-to-foundation personnel transfers without a boat landing), ladders, a crane, and other
ancillary components (COP Section 3.3.4.1).

® The WTGs would each be lit, individually marked, and maintained as private aids to navigation in accordance with the
guidance provided in Aids to Navigation Manual Administration (U.S. Coast Guard [USCG] 2015) and would also comply with
recommendations in IALA Recommendation RO139 (0-139) The Marking of Man-Made Offshore Structures (International
Association of Marine Aids to Navigation and Lighthouse Authorities 2013) and recently proposed BOEM guidance on the
marking and lighting of offshore wind farms (BOEM 2021). Revolution Wind would also light and mark all WTGs in accordance
with Federal Aviation Administration (FAA) Advisory Circular 70/7460-1L (FAA 2018), as recommended by BOEM (84
Federal Register 57471).
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270 M (886 ft) - Total Height 266m (873 ft)
250 M (820 ft) Blade Length 107m (351 ft)
—— Rotor @ 220m (722 ft)
Hub Height 156m (512 ft)

200 M (656 ft) ; Total Height 197.4m (648 ft)

Blade Length 79m (259 ft)

Rotor @ 164m (538 ft)
150 M (492 ft) Hub Height 115m (377 ft)
100 M (328 ft)
50 M (164 ft)

Tower @ 8m (26 ft) Tower @ 6m (20 ft)
0M(0ft)
Maximum WTG dimensions Minimum WTG dimensions

Figure 2.1-3. Wind turbine generator design envelope characteristics.
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Table 2.1-3. Wind Turbine Generator Project Design Envelope Characteristics

WTG Characteristic Minimum Maximum
Hub height (from mean sea level) 377 feet 512 feet
Turbine height (from mean sea level) 646 feet 873 feet
Air gap (mean sea level to the bottom of the 93.5 feet 151 feet
blade tip)

Base height (foundation height to top of 82 feet 128 feet
transition piece)

Base (tower) width (at the bottom) 19.7 feet 26 feet
Base (tower) width (at the top) 13 feet 21 feet
Nacelle dimensions (length x width x height) 46 x 23 x 20 feet 72 x 33 x 39 feet
Blade length 259 feet 351 feet
Maximum blade width 16 feet 26 feet
Rotor diameter 538 feet 722 feet
Operation cut-in wind speed 7 to 11 miles per hour
Operational cut-out wind speed 55 to 80 miles per hour

Source: vhb (2021)

2.1.2.1.2 Offshore Substations

Up to two OSSs, each with a maximum nominal capacity of 440 MW, would be required to support the
maximum design capacity (880 MW) of the Project. The OSS would be unmanned but could contain
additional facilities such as breakrooms, locker facilities, and general storage for staff and equipment. The
0SS would be installed on monopile foundations (Figure 2.1-4).
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Distance shown between Offshore Substations is not representative of Project design

Note: Piled jacket foundations have been removed from the COP.

Figure 2.1-4. Indicative offshore substation co-location with associated cabling (vhb 2022).

2.1.2.1.3 Wind Turbine Generator Foundations and Offshore Substation Foundations

In the COP, monopile foundations are proposed as the preferred design option for WTGs and OSSs (COP
Section 2.2.2.2). Monopile foundation types require tubular steel piles to be driven into the seafloor to a
target depth of embedment (98-164 feet). Additional information on the foundation dimensions is
provided in COP Tables 3.3.4-1, 3.3.4-2, and 4.1.1-1, and conceptual examples are depicted in COP
Figures 3.3.4-1 t0 3.3.4-3.

2.1.2.1.4 Wind Turbine Generator Scour Protection and Offshore Substation Foundation
Scour Protection

Final engineering design at the facility design report/facility installation report stage could indicate that
scour protection is necessary for the WTG and OSS foundations (see Table 2.1-2 and Section 2.1.2.1).
Scour protection is designed to prevent foundation structures from being undermined by hydrodynamic
and sedimentary processes, resulting in seafloor erosion and subsequent scour hole formation. Several
types of scour protection could be considered, including rock placement, mattress protection, sandbags,
and stone bags. Rock placement, which involves the use of large quantities of crushed rock placed around
the base of the foundation structure, is most frequently used (vhb 2022). Depending on the nature of the
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rock used, the rock size would vary, but the average diameter would be approximately 8 inches. The
footprint with scour protection would be a maximum of 0.7 acre for monopile foundations. Additional
details for the engineering specifications and sourcing requirements for the rock use as scour protection
for the Project are provided in COP Section 3.3.4.2.

2.1.2.1.5 Inter-Array Cables

A network of IACs would connect individual WTGs and would transfer power from the WTGs to the
0OSSs. The network of IACs would be 72-kV AC, 8 inches in diameter, and up to 155 miles in length.
Each IAC would consist of three bundled copper or aluminum conductor cores surrounded by insulation
and various protective armoring and sheathing to shield the cable from damage. A fiber-optic cable would
also be included between the three conductors to transmit data from each of the WTGs to the SCADA
system for continuous monitoring. The target burial depth for the IACs is 4 to 6 feet. The IACs would be
installed within a 131-foot-wide corridor.

2.1.2.1.6 Offshore Substation-Link Cable

The two OSSs would be connected by one 275-kV high-voltage AC submarine transmission cable (OSS-
link cable) up to 9 miles long. The maximum design scenario for the OSS-link cable and maximum
seafloor disturbances are provided in Tables 2.1-4 and 2.1-5, respectively (also see COP Table 3.3.6-1
and Table 3.3.6-2).

Table 2.1-4. Offshore Substation-Link Cable Characteristics

0SS-Link Cable Characteristic Maximum Design Scenario
Number of cables 1

Voltage 275 kv

Cable diameter 11.8 inches

Target burial depth (below seafloor) 4 to 6 feet*
Maximum disturbance depth 10 feet
Disturbance corridor (total width)* Up to 131 feet

Source: vhb (2021)

* Burial of the OSS-link cable would typically target a depth of 4 to 6 feet below the seafloor. The target burial depth for the
0SS-link cable would be determined based on an assessment of seafloor conditions, seafloor mobility, the risk of interaction
with external hazards such as fishing gear and vessel anchors, and a site-specific cable burial risk assessment.

" The disturbance corridor reflects the maximum area that would be subject to seafloor preparation prior to cable installation.
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Table 2.1-5. Maximum Seafloor Disturbances for Offshore Substation-Link Cable Installation

0SS-Link Cable Disturbance Construction Footprint Operation Footprint
General disturbance corridor* 148 acres -

Boulder clearance (60% of total length) 89 acres -
Sandwave leveling and dredging (10% of total length)* 14.8 acres -
Secondary cable protection (10% of total length) - 4.4 acres

Source: vhb (2021)

Note: Disturbance estimates presented in this table are not additive because disturbance types may overlap (e.g., cable
protection placed in areas where boulders were cleared). Vessel anchoring disturbances are not included; if anchoring (or a pull
ahead anchor) is necessary during cable installation, it would occur within the APE and be centered on cable routes.

* The general disturbance corridor width for the OSS-link cable is 131 feet. Boulder clearance, sandwave leveling and dredging,
and secondary cable protection would not extend beyond this corridor. Also, if performed along the OSS-link cable route,
boulder clearance and cable lay and burial trials would occur within this general disturbance corridor.

" Accounts for use of controlled flow excavation and/or trailing suction hopper dredger.

2.1.2.1.7 Inter-Array Cable Protection and Offshore Substation-Link Cable Protection

Cable protection in the form of rock berms, rock bags, and/or mattresses would be installed on the IAC
and OSS-link cable where burial cannot occur, where sufficient burial depth cannot be achieved because
of seafloor conditions, or to avoid risk of interaction with external hazards as determined necessary by the
cable burial risk assessment, and where the cables cross existing submarine assets.® Cable protection
would be installed from an anchored or dynamic positioning support vessel that would place the
protection material over the designated area or areas.

The COP estimates up to 10% of the route for each IAC would require cable protection. Rock berm or
concrete mattress separation layers would be installed over existing submarine assets prior to installing a
crossing cable, whereas additional rock berm or concrete mattress cover layers would be installed over the
crossing cable after cable installation. Similar to the IAC, the COP estimates up to 10% of the OSS-link
cable route would require cable protection in areas where burial cannot occur, where sufficient burial
depth cannot be achieved due to seafloor conditions, or to avoid risk of interaction with external hazards.

Cable protection at cable crossings would be applied for both in-service assets as well as out-of-service
submarine assets (i.e., assets not currently in use or abandoned in place) that cannot be safely removed
and pose a risk to the IAC. No cable crossings are anticipated for the OSS-link cable. Up to 1,640 feet of
cable protection would be required per crossing. However, final crossing designs would be completed in
coordination with submarine asset owners and formalized in crossing and proximity agreements, in line
with International Cable Protection Committee recommendations.

The lessee will provide the location of all cables and associated cable protection to NOAA’s Office of
Coast Survey after installation for inclusion on nautical charts.

® Submarine assets include infrastructure such as pipelines, tunnels, or cables (transmission, fiber optic, telecommunication, etc.)
that are buried below the seafloor.
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2.1.2.1.8 Operations and Maintenance Facilities

Revolution Wind is evaluating five sites for the location of the O&M facility or facilities that would
support the Project. The five sites under consideration are located at existing ports listed in Table 2.1-6
(also see COP Section 3.5.6 and COP Table 3.3.10-1). Revolution Wind could use one or more of these
sites to fulfill the Project O&M facility requirements. Any potential modifications at the ports to establish
an O&M facility or O&M facilities are outlined in Table 2.1-6.

Table 2.1-6. Potential Operations and Maintenance Facility Locations and Descriptions

Potential O&M Facility Sites Description of Site-Specific O&M Facilities

Port of Brooklyn (New York) There are no plans to construct new O&M buildings at, or otherwise
implement improvements to, the Port of Brooklyn, and use of this port as
an O&M facility is assumed to be limited to use of existing facilities
maintained by the port.

Port of Davisville at Quonset Point | As described and evaluated in the South Fork Wind Farm COP (Jacobs
(Rhode Island) Engineering Group [Jacobs] 2021), new O&M building(s) with up to 1,000
square feet of office space and up to 11,000 square feet of equipment
storage space would be constructed at the Port of Davisville at Quonset
Point. This building may serve as an O&M base for multiple offshore wind
projects.

Port of Galilee (Rhode Island) There are no plans to construct new O&M buildings at, or otherwise
implement improvements to, the Port of Galilee, and use of this port as an
O&M facility is assumed to be limited to existing facilities maintained by
the port.

Port Jefferson (New York) There are no plans to expand or construct new O&M buildings at Port
Jefferson. An existing upland building within an office park (Research
Way) that includes other businesses would serve as a regional O&M hub
and headquarters for Orsted and multiple offshore wind projects. There
are plans to conduct internal upgrades to the building to establish O&M
office and warehouse space that would similarly support multiple offshore
wind projects.

Port of Montauk (New York) New O&M building(s) with up to 1,000 square feet of office space and up
to 6,000 square feet of equipment storage space would be constructed at
the Port of Montauk.

Source: vhb (2021)

Note: O&M buildings at/near some or all of these ports will be used for wind farm monitoring and equipment storage for
multiple offshore wind projects including the RWF, SFWF, and Sunrise Wind Farm, and as such have utility that is independent
of the Project.

2.1.2.1.9 Port Facilities

The Project would use a combination of existing port facilities located in Massachusetts, Rhode Island,
Connecticut, New York, New Jersey, Virginia, and Maryland for offshore construction, assembly, and
fabrication, and/or crew transfer and logistics support. Modifications of these ports are specifically not
included in the Proposed Action because no expansions or modifications to the ports are needed to
support vessels, helicopters, equipment, or supplies associated with Project activities. Final port selection
has not been determined at this time; Table 2.1-7 provides a summary of the potential ports that could be
used to support the Project.
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Table 2.1-7. Potential Port Facilities and Summary of Potential Activities

State Port City/Town, County WTG Tower, Foundation Construction Electrical
Nacelle, and Blade | Marshalling and Hub and/or Activities and
Storage, Advanced O&M Activities Support
Pre-Commissioning Foundation
and Marshalling Component
Fabrication
New York Port of Montauk, Suffolk County X
Montauk
Port Jefferson Port Jefferson Village, Suffolk County X
Port of Brooklyn | Brooklyn, Kings County X
Rhode Island Port of Providence, Providence County X X X X
Providence
Port of North Kingstown, Washington X
Davisville at County
Quonset Point
Port of Galilee Narragansett, Washington County X
Connecticut Port of New New London, New London County X
London
Virginia Port of Norfolk Norfolk City, Norfolk County X
Massachusetts | New Bedford New Bedford, Bristol County X
Marine
Commerce
Terminal
Maryland Sparrow’s Point | Sparrow’s Point, Baltimore County X
New Jersey Paulsboro Paulsboro, Gloucester County X
Marine
Terminal
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2.1.2.2 Revolution Wind Export Cable Components

Power from the RWF would be delivered to the electric grid by two distinct transmission cable segments:
the RWEC (offshore component) and the onshore transmission cable (onshore component). The RWEC
corridor traverses both federal and Rhode Island state waters before reaching landfall (see Figure 1.1-1).
Table 2.1-8 summarizes the RWEC components, which are described in more detail in the sections that
follow. Additional information is provided in Appendix D. Figure 2.1-5 (COP Figure 1.1-2) provides a
simplified Project schematic showing the components of the RWEC that deliver electricity from the OSS
to the existing Davisville Substation.

Mean High Water Line
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I Interconnection
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Boundary of } Landfall ! Catien(Qvethoad)
State Territorial Waters 1 Work Area :
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Figure 2.1-5. Simplified Project schematic (vhb 2022).
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Table 2.1-8. Revolution Wind Export Cable Components and Footprints

Project Component Location Project Envelope Characteristic Construction and Installation Operation Footprint
Footprint (temporary) (permanent)

RWEC RWEC offshore | Up to two 275-kV cables (one for each RWEC-OCS:* Project easement:
segment in 0SS) with a diameter of 11.8 inches and a General disturbance corridor 1,640 feet wide centered on
federal waters | target burial depth of 4 to 6 feet, a =593.1 acres the cable (up to 42 miles in
(RWEC-0CS) maximum .dlsturbz?\nce depth of 1.3 feet, Boulder clearance (40% of length) = 8,349 acres
and RWEC and a maximum disturbance corridor route for two cables) = 237.2
offshore width of 131 feet per cable acres '
segment in Total cable length up to 42 miles per cable sandwave leveling and
state waters with the RWEC-OCS segment totaling up dredging (45% ofgroute for
(RWEC-RI) to 19 miles and the RWEC-RI segment ging .

. . . two cables) = 266.9 acres
totaling up to 23 miles of each cable in
Rhode Island state waters and extending RWEC-RI:
to landfall General disturbance corridor
The RWECs would be located within the =731.4 acres
same corridor. Offshore and based on Boulder clearance (70% of
site-specific conditions (e.g., water depth route for two cables) = 512
and seabed constraints), each cable would acres
typically be spaced greater than 164 feet Sandwave leveling and
apart; spacing between each cable would dredging (7% of route for two
be less at landfall (e.g., approximately 23— cables) = 51.2 acres
49 feet).

RWEC cable RWEC-0OCS and | In the form of rock berms, concrete RWEC-OCS (10% of route) = 17.8 | Same

protection RWEC-RI mattresses, fronded mattresses, and/or acres

rock bags, as follows: RWEC-RI (10% of route) = 21.9

Cable protection for RWEC for 10% of acres
route length, up to 39.4 feet wide Existing submarine assets (seven
Cable protection for existing submarine | identified) anticipated to be
assets (seven identified) anticipated to | crossed by RWEC = 20.8 acres
be crossed by RWEC: up to 4.4 mi in
length, up to 39.4 feet wide
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Quonset Point
North

drilling (HDD) exit pits and cofferdams)”
Transition joint bay

1,340 square feet

Project Component Location Project Envelope Characteristic Construction and Installation Operation Footprint
Footprint (temporary) (permanent)
RWEC (onshore Onshore Two 275-kV cables spliced into two 275- Temporary ground disturbance: | RWEC operational ROW:
transmission cable) kV transmission circuits with three cables 3 acres 20 feet wide centered on the
each (total of six cables in two circuits) cable approximately 1 mile in
Diameter of 5.1 inches with a target burial length = 2.4 acres
depth of 3 to 6 feet, a maximum
disturbance depth of 13 feet and 16 feet
at splice vaults, a maximum disturbance
corridor width of 25 feet, and a
disturbance area at splice vaults
Cable length up to 1.0 mile
Landfall work area RWEC-RI and Landfall work area (includes transition 3.1 acres® N/A
onshore joint bays, with horizontal directional

transitioning to aboveground and
terminating at the OnSS at two
aboveground circuit terminals

OnSS nominal operating capacity ranging
between 704 and 880 MW, connecting to
the ICF with two 115-kV underground
transmission cables

Maximum height of OnSS equipment up
to 45 feet and shielding masts up to 65
feet

depth of disturbance of 60 feet

Kingstown, Hori | directional dril it bits and
Rhode Island orizontal directional drilling exit pits an 0.24-0.94 acre
temporary cofferdams
onSS Onshore Two 275-kV onshore transmission circuits | Up to 7.1 acres with maximum OnSS equipment:

3.8 acres
OnSS facility:
7.1 acres®

Underground transmission cable
(connecting to ICF) operational
ROW:

20 feet wide centered on the
cable approximately 527 feet
in length = 0.24 acre
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115-kV breakers, connecting to the
Davisville Substation with two 115-kV
overhead transmission circuits

Maximum height of ICF equipment up to
45 feet and shielding masts up to 55 feet

Maximum height of overhead
transmission circuit structures (ICF to
Davisville Substation) up to 60 feet

Maximum height of overhead
transmission circuit structures (ICF to
rebuilt Davisville Transmission Tap line) up
to 80 feet

maximum depth of disturbance
of 60 feet

Project Component Location Project Envelope Characteristic Construction and Installation Operation Footprint
Footprint (temporary) (permanent)
ICF Onshore ICF nominal operating capacity of up to six | Approximately 4.0 acres with a Up to 1.6 acres

Overhead transmission circuit
(ICF to Davisville Substation)
ROW:

Up to 120-foot-wide cleared
ROW centered on the circuit
for two circuits approximately
474 feet in length = 1.3 acres

Overhead transmission circuit
(ICF to rebuilt Davisville
Transmission Tap line) ROW:

Up to 120-foot-wide cleared
ROW centered on the circuit
for approximately 712 feet in
length = 1.9 acres

Source: vhb (2021)

Note: For a detailed description of assumptions used to develop the footprint estimates, see COP Tables 3.2.2-1, 3.3.3-1, 3.3.3-2, and 3.3.3-4.

* Boulder clearance disturbance area and sandwave leveling and dredging disturbance area would occur within the general disturbance corridor area.

T A cofferdam is a watertight enclosure pumped dry to permit construction work below the waterline.

* Transition joint bays and HDD exit pits with cofferdams would occur within the landfall work area. The PDE includes four HDD construction methods which vary in area of
disturbance from 0.12 — 0.47 acre. Both export cables would use one of the HDD methods, for a combined area of disturbance at the Landfall Work Area of 0.24 — 0.94 acre.

8 The OnSS facility would include a compacted gravel driveway, stormwater management features, and associated landscaped or managed vegetated areas totaling up to 7.1
acres inclusive of the OnSS equipment.
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2.1.2.2.1 Offshore Segments

The RWEC would consist of up to two 275-kV high-voltage AC submarine cables, each originating at a
respective OSS in the Lease Area but eventually located within a 1,640 foot-wide project easement and
extending to the landfall site in Quonset Point, Rhode Island. (see Figure 1.1-1). Offshore, based on site-
specific conditions (e.g., water depth and seafloor constraints), each cable of the RWEC would be spaced,
where practical, greater than 164 feet apart; spacing between each cable would be less at landfall (e.g.,
approximately 23 to 49 feet). Similar to the IAC (see Section 2.1.2.5), each cable of the RWEC would
consist of three bundled copper or aluminum conductor cores surrounded by layers of insulation and
various protective armoring and sheathing to protect the cable from external damage. Fiber-optic cables
would also be included in the interstitial space between the three conductors for continuous monitoring of
the RWF (i.e., one fiber-optic cable per RWEC cable bundle). A cross section of a typical submarine
cable is provided in COP Figure 3.3.3-2. The maximum design scenario for the RWEC is provided in
COP Table 3.3.3-1 and included in Appendix D of this EIS. Target burial depth below the seafloor for the
RWEC would be 4 to 6 feet with a maximum disturbance depth of 13 feet. Cable installation surveys
would be required, including pre- and post-installation surveys, to determine the actual cable burial depth.

2.1.2.2.2 Offshore Cable Protection

Seven known submarine assets exist along the RWEC (refer to Appendix E for discussion and Figure
3.17-1 in Other Uses). Additionally, the COP assumes the RWEC would cross two to four of the Project’s
own IACs (vhb 2022). See Figure 1.1-1 for a depiction of the potential grid layout of WTGs and OSSs
with OSS-link cable and 1ACs.

The amount of cable protection for existing submarine assets would be as required for suitable coverage
and technical agreements with respective asset owners. See Section 2.1.2.1.7 for a discussion of cable
protection measures and when they are deployed.

2.1.2.2.3 Onshore Segments

The onshore segment of the RWEC (the onshore transmission cable) originates where the offshore
segment of the RWEC comes ashore in the landfall work area, transitions from two larger diameter cables
to six smaller diameter cables, running in two parallel circuits in the same trench, and proceeds
underground to the OnSS and the ICF. Two fiber-optic cables would also be included in the interstitial
space between the six cables for the length of the onshore transmission cable for monitoring. Up to two
splice vaults would be required for each circuit (up to four total) of the onshore transmission cable
between landfall and the OSS. See COP Figure 3.3.2-2 and Figure 3.3.2-1 for illustrations of the onshore
transmission cable cross section and circuit configuration. See Figure 2.1-2 (COP Figure 2.2.1-3) for the
proposed location of the onshore transmission cable path, OSS, ICF, and onshore work areas. Additional
details of the onshore transmission cable design are found in Section 3.3.2 of the COP (vhb 2022).

Landfall Work Area

There are different locations within the approximate 20-acre landfall envelope that are being evaluated for
the landfall work area (see Figure 2.1-2). The landfall envelope is a roughly rectangular polygon bounded
by Whitecap Drive on the west, Circuit Drive on the north, the Electric Boat property on the east, and
Narragansett Bay on the south.
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Installation of the RWEC at the landfall work area would be accomplished using a horizontal directional
drilling (HDD) methodology originating offshore incorporating either a cofferdam configuration or an
exit pit with no surface casing and goal posts (see Table 2.1-8). If needed, based on site conditions at the
landfall work area, a cofferdam would be used to create a dry environment during construction and to
manage sediment, contaminated soils, and bentonite (for HDD operations). The cofferdam, measuring up
to 164 x 33 x 10 feet to align with HDD exit pits, could be installed as either a sheet piled structure into
the seafloor or a gravity cell structure placed on the seafloor using ballast weight, and installation would
be conducted from an offshore work barge anchored near the cofferdam. A barge could be required to
anchor at or near the exit point of the HDD duct during construction, regardless of whether a cofferdam is
used or not. One cofferdam would be needed for each of the two cables that make up the RWEC.
Alternatively, instead of a cofferdam, an exit pit with or without the use of surface casing pipe and goal
posts measuring up to 182 x 113 x 10 feet would be deployed. The area of ground and seafloor
disturbance estimated for construction at the RWEC landfall location is 3.1 acres. See COP Section
3.3.3.2 for further details on the construction methods available under the PDE for use with HDD
operations.

Whether or not a cofferdam is necessary for cable installation (via HDD operations), vessel anchoring
could be required for cable installation at the landfall. If needed, anchoring would occur within a 1,640-
foot-wide project easement centered on the cable routes (see COP Section 3.3.9.2 for additional
information on vessel anchoring).

As the RWEC is brought onshore, the intersection of the RWEC and onshore transmission cable would
occur at up to two co-located transition joint bays (one for each cable of the incoming RWEC)
constructed in the landfall work area. A conceptual schematic of the transition joint bays is provided in
COP Figure 3.3.3-1. Transition joint bays comprise pits that are dug in the soil and lined with concrete.
The purpose of a transition joint bay is to provide a clean, dry environment for the jointing of the RWEC
and onshore transmission cable as well as to protect the joint once the jointing is completed. Each of the
co-located transition joint bays would be up to 67 x 10 x 10 feet.

Within each transition joint bay, the incoming RWEC (offshore) cable would be spliced into three
onshore cables. The sheaths from the RWEC and the onshore transmission cable would be terminated into
the link box via the cable joints. The fiber-optic cables from the RWEC and onshore transmission cable
would be joined inside the fiber-optic joint box. In total, there would be two transition joint bays, each
with one link box and one fiber-optic cable joint box (Figure 2.1-6 [COP Figure 3.3.3-1]).
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Figure 2.1-6. Transition joint bay and link box schematic (vhb 2022).

Access to the fiber-optic handhole and link box handhole near the transition joint bays during the
operational phase would be via manhole covers. A precast splice vault could also be used as an alternative
to transition joint bays. The precast splice vault would consist of dimensions similar to the transition joint
bays; however, the splices would be housed in a precast enclosure on all sides, with manhole risers and
covers for access from grade. The amount of ground disturbance would be similar between the two
options.

Onshore Transmission Cable

Regardless of the specific landfall site selected, the onshore transmission cable would travel from the
landfall work area approximately 1 mile to the OnSS, trending northwest to the OnSS via Circuit Drive
and Camp Avenue. Refer to Figure 2.1-2 (COP Figure 2.2.1-3) for an illustration of the landfall location
and onshore cable route.

Onshore Substation and Interconnection Facility

A new OnSS and ICF adjacent to the existing Davisville Substation would be constructed to support
interconnection of the Project to the existing electrical grid. The OnSS would be equipped with two
aboveground circuit terminals that are connected to the 275-kV substation equipment. The onshore
transmission cable would terminate at these steel structures, transitioning them from underground to
above ground and thereby completing the connection to the OnSS.

Circuit connections would include an interconnection ROW between the OnSS and the ICF and the
TNEC ROW, thus bridging the ROW gap between the ICF and the existing Davisville Substation. The
OnSS would connect to the ICF with up to two 115-kV underground transmission cables located within
the interconnection ROW that are each up to 527 feet long. The TNEC ROW would require an up to 120-
foot-wide cleared ROW centered on each circuit to be maintained free of woody vegetation that exceeds
20 feet in height.

Onshore Substation

The OnSS would have a nominal operating capacity between 704 and 880 MW. The maximum height of
the OnSS equipment would be up to 45 feet, with shielding masts measuring up to 65 feet tall. The OnSS
would be located on two adjacent parcels totaling 15.7 acres, both owned by the Rhode Island Commerce
Corporation and include a compacted gravel driveway, stormwater management features, and associated
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landscaped or managed vegetation areas totaling up to 7.1 acres inclusive of the up to 4-acre operational
footprint of the facility. Backup power for the OnSS would be provided via a 50-kW generator fed by
portable propane tanks.

Interconnection Facility

The ICF would be located on a 6.1-acre parcel (owned by TNEC) adjacent to the OnSS and occupy an
operational footprint of up to 1.6 acres. The maximum height of ICF equipment would be up to 45 feet,
with shielding masts measuring up to 55 feet tall. Additionally, the ICF would include an asphalt paved
driveway, stormwater management features, and associated landscaped or managed vegetated areas. The
limit of work associated with development of the ICF totals up to 4.0 acres.

The Davisville Substation would serve as the point of interconnection for the Project. The ICF would
connect to the Davisville Substation with two 115-kV overhead transmission circuits located within the
TNEC ROW. The transmission lines from the ICF to the Davisville Substation would be up to 474 feet
long and would be supported on single-circuit structures measuring up to 60 feet tall. A short segment of
the existing 115-kV Davisville Transmission Tap line would also be rebuilt as part of ICF construction.
The transmission line from the ICF to the Davisville Transmission Tap line would be up to 712 feet long.
The two circuits would be supported on a combination of single- and double-circuit structures measuring
up to 80 feet tall.

As part of the Project, the 115-kV side of the Davisville Substation would be expanded to a 115-kV six-
breaker ring bus to enable a more reliable connection between the Project (two 115-kV underground duct
bank connections), the existing Davisville Substation, and the ISO New England transmission system.
The six-breaker ring bus would include an air-insulated system consisting of circuit breakers, disconnect
switches, structural steel, instrument and station service transformers, and associated miscellaneous
equipment (i.e., insulators, surge arresters, electrical fittings, and hardware). To support more timely
cutovers, a new prefabricated control house would also be installed. Major equipment associated with the
ICF is summarized in COP Table 3.3.1-3.

2.1.2.3 Construction and Installation

Construction and installation of the RWF and RWEC are scheduled to take place over 2 years within
applicable seasonal work windows. Construction could begin as early as the first quarter of 2023 with the
installation of onshore components and initiation of seafloor preparation activities. Approximate
construction durations for the different Project components are provided in Figure 2.1-7, with some
expected to overlap.
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Revolution Wind Indicative Construction Schedule

Project Component Q2 Q3 Q4 Ql Q2 Q3 Q4
OnsS and ICF N L1
Onshore Transmission Cable

' RWEC Landfall Construction I |
RWEC (incl. route clearance) © 3months ¢ Smonths
WTG Foundations —
IAC (incl. route clearance) ‘2months |
WTGs
OSSs (including foundations | | 2 months - 2 months
and OSS-Link Cable)

Subject to change. Durations presented are approximate. This schedule is demonstrating an indicative construction phasing

assuming a Q2 2023 construction start date for Onshore Facilities. S
rste

Notes: IAC = inter-array cable; ICF = interconnection facility; OnSS = onshore substation; OSS = offshore substation; RWEC = Revolution Wind Export Cable; WTG = wind turbine
generator.

Figure 2.1-7. Revolution Wind Farm indicative construction schedule (Roll 2021a).
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2.1.2.3.1 Offshore Activities and Facilities

Vessels and Vehicles

Construction of the Project would require the support of offshore construction equipment, various vessels,

and helicopters that are identified in Table 2.1-9 and Table 2.1-10. See COP Section 3.3.10-2 for a
discussion of the number and type of vessels and vehicle trips by various onshore and offshore
construction tasks.

Table 2.1-9. Summary of Revolution Wind Farm Marine Vessel Emission Sources

Project Project Port Used Vessels (counts)
Phase Component
Installation | WTGs Port of Providence, Rhode Island, or Jack-up installation vessel (1)
Port of New London, Connecticut, or Jack-up feeder vessel (2)
Port of Norfolk, Virginia, or SOV (1)
New Bedford Marine Commerce CTV (3)
Terminal, Massachusetts Feeder barge (6)
Tow tug (6)
Installation | Foundations | Port of Providence, Rhode Island, or Jack-up installation vessel (1)
Sparrow’s Point, Maryland, or Foundation supply vessel (7)
Paulsboro Marine Terminal, New Jersey, Material barge (6)
or Feeder barge (6)
from Europe Tow tug (6)
Anchor handling tug (4)
CTV (4)
Support vessel —inflatable (2)
Rock installation vessel (1)
Bunkering vessel (1)
Installation | OSS Port of Providence, Rhode Island, or Foundation installation vessel (1)
Sparrow’s Point, Maryland, or Heavy transportvessel (1)
Paulsboro Marine Terminal, NewJersey CTV (3)
Installation | IAC Port of Providence, Rhode Island Cable laying vessel - array (1)

Array cable burial vessel (1)
Transport freighter (1)

CTV (1)

SOV (1)

Pre-lay grapnel run vessel (1)
Survey vessel (1)

Support tug (1)
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Project Project Port Used Vessels (counts)
Phase Component
Installation | OSS-Link Port of Providence, Rhode Island CTV (1)

Pre-lay grapnel run vessel (1)
Survey vessel (1)

Cable laying vessel - export (1)

Support tug (1)
Anchor handling tug (1)
0&M O&M Port of Montauk, New York, or SOV (2)
Port Jefferson, New York, or SOV daughter craft (2)
Port of Brooklyn, New York, or CTV (5)

Port of Davisville at Quonset Point,Rhode | WTG installation vessel (1)

Island, or Cable laying vessel - array (1)
Port of Galilee, Rhode Island

Source: Tech Environmental (2021)

Table 2.1-10. Summary of Revolution Wind Farm Helicopter Emission Sources

Project Project Port Used Helicopter Types (counts)
Phase Component
Installation Foundations Port of Davisville at Quonset Point, Rhode Island | Twin medium (2)
O&M o&M Port of Davisville at Quonset Point, Rhode Island, | Twin medium (1)
orPort of Galilee, Rhode Island

Source: Tech Environmental (2021)

For each vessel type, the route plan for the vessel operation area would be developed to meet industry
guidelines and best practices in accordance with International Chamber of Shipping guidance. Revolution
Wind would require operational automatic identification systems (AlS) onboard all vessels associated
with the construction of the Project. AIS would be used to monitor the number of vessels and traffic
patterns for analysis and to ensure compliance with vessel speed requirements as appropriate in
accordance with NOAA requirements. All vessels would operate in accordance with applicable rules and
regulations for maritime operation within state and federal waters. Similarly, all aviation operations,
including flying routes and altitude, would be coordinated with relevant stakeholders (e.g., the FAA).
Project vessels would employ a variety of anchoring systems, which include a range of sizes, weights,
mooring systems, and penetration depths. Although dynamic positioning support vessels would be used
for cable laying, vessels could anchor within a 1,640-foot-wide project easement centered on cable routes.
Anchors associated with cable laying vessels would have a maximum penetration depth of 15 feet. Jack-
up vessels for foundation and WTG installation would include up to four spudcans with a maximum
penetration depth of 52 feet. Jack up would occur within the 656-foot radius cleared around foundation
locations during seafloor preparation activities (see Appendix D for additional design details).
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Some large Project components, as well as secondary equipment, supplies, and crew, would be
transported to and from the RWF from existing ports. Helicopters could be used for crew changes during
installation of the WTGs.

Transportation and Installation of Foundations

Revolution Wind would transport large Project components, including the WTGs, the foundations, OSSs,
and export cables, to an existing port for pre-assembly or storage prior to being delivered to the RWF, or
they could be delivered directly from off-site fabrication and manufacturing facilities.

Before the foundations are installed, geophysical; geotechnical; and munitions, explosives of concern, and
unexploded ordnance (UXO) surveys would be conducted in addition to seafloor debris clearance.
Monopile foundations would be driven to target embedment depths (98 to 168 feet below the seafloor)
using impact pile driving and/or vibratory pile driving.

Typical installation sequence for monopile foundations would include foundation delivery, foundation
setup, pile driving, and transition piece installation or secondary structure installation (COP Table
3.3.4-3). Installation of a single monopile foundation is estimated to require 1 to 4 hours (6 to 12 hours
maximum) of pile driving with a maximum hydraulic hammer energy at 4,000 kilojoules (kJ). Up to three
monopile foundations would be installed in a 24-hour period. The WTG monopile installation is expected
to be completed in a single 5-month period (see Appendix D for additional design details).

Scour protection would be installed prior to installation of the foundations. If rock placement scour
protection is used, a rock armor layer resting on a filter layer would be installed. The filter layer can either
be installed before the foundation is installed (pre-installed) or afterward (post-installed). Alternatively,
by using heavier rock material with a wider gradation, it is possible to avoid using a filter layer and pre-
or post-install a single layer of scour protection. The amount of scour protection required would be based
on local site conditions. The final choice and design of a scour protection solution for the Project would
be made after detailed design of the foundation structure, taking into account a range of aspects, including
geotechnical data, metocean data, water depth, foundation type, maintenance strategy, agency
coordination, stakeholder concerns, and cost. However, the maximum anticipated area of scour protection
per foundation is accounted for in permanent disturbance estimates provided in COP Table 3.3.4-1.

Wind Turbine Generators

WTG components would be transported to the laydown construction port to prepare components for
loading and installation. Activities include pre-assembling tower sections as well as preparing the
nacelles, blades, and equipment necessary for WTG installation. The WTGs would then be transported to
the Lease Area by either an installation vessel or feeder vessel. The installation vessel would install the
tower as a single lift, if preassembled, or in multiple lifts for separate sections. The tower would be bolted
to the foundation. The nacelle would then be installed on top of the tower and bolted in place. The blades
would be installed as a pre-assembled full rotor or in single lifts. Once the WTG installation is complete,
the installation vessel would move on to the next WTG installation location. Commissioning of the
turbine would be executed by commissioning technicians working from separate commissioning vessels.
Installation of a WTG is estimated to take up to 36 hours, allowing for vessel positioning and completion
of all lifts; however, to allow time for vessel maneuvering between WTG locations, as well as weather
down time, the total duration of the installation campaign for the WTGs is expected to be approximately 8
months. Short-term construction-related seafloor disturbance for WTGs and OSSs would include
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sandwave leveling, dredging, and boulder clearance. Vessel anchoring would also result in short-term
seafloor disturbance and would occur within a 656-foot radius around WTG and OSS foundation
locations. Additional WTG details are described in Section 2.1.2.1.1 and Appendix D.

Offshore Substations

Installation and commissioning of OSSs would occur within an 8-month window, including cable pull-in,
which must be completed prior to OSS commissioning. Construction sequence for an OSS would include
monopile foundation delivery and installation followed by topside installation and commissioning. The
foundation delivery and installation process is discussed in Section 2.1.2.1.2. The topside platform,
including the transformer module and switchgear, would be assembled as a single unit prior to being
transported to the Lease Area via a heavy transport vessel or barge. After installation of the OSS
foundation, the lift would commence using an installation vessel, and the topside platform would be
lowered onto the foundation. The topside platform would then be secured into position by use of a
grouted, bolted, or welded connection. Once the OSS topside is secured to the foundation, the RWEC,
OSS-link cable, and IAC would be connected. Communication systems would also be set up with the
shore as well as lighting, the firefighting system, etc. Once all systems are enabled, the electrical system
would be commissioned using back-feed (i.e., electricity would be fed to the OSS from the onshore grid
via the export cables).

Cable Systems

The 1ACs and the RWEC would be laid and buried using industry standard submarine cable lay and burial
methods. The installation process for each cable system is described below. The methodologies for
installation of the RWEC offshore and at the landfall work area are presented separately below.

Inter-Array Cables

The 1ACs would be installed within a 131-foot-wide disturbance corridor. Prior to main cable installation
activities, cable lay and burial trials could occur within the disturbance corridor. The target burial depth
for the IACs would be determined based on an assessment of seafloor conditions, seafloor mobility, the
risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific cable
burial risk assessment. Prior to installation, seafloor preparation would include boulder clearance and
sandwave leveling. The COP assumes that a boulder plow could be used in all areas of higher boulder
concentrations, conservatively estimated at up to 80% of the entire IAC network. Up to 10% of the total
IAC network could also require sandwave leveling and/or dredging to facilitate cable installation. A cable
laying vessel would be preloaded with the IACs. Prior to the first end-pull, the cable would be fitted with
a cable protection system, and the cable would be pulled into the WTG or OSS. The vessel would then
move toward the next WTG (or OSS).

Cable laying and burial could occur simultaneously using a lay and bury tool, or the cable could be laid
on the seafloor and then trenched post-lay. Alternatively, a trench could be precut prior to cable
installation. The pull and lay operation, inclusive of fitting the cable with a cable protection system,
would then be repeated for the remaining 1AC lengths, connecting the WTGs and OSSs together. Burial
of the IACs would target a depth of 4 to 6 feet below seafloor. During cable installation, scenarios could
exist where installation to the target burial depth is not achievable using the primary installation
methodologies due to mechanical problems with the trencher, adverse weather conditions, and/or
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unforeseen soil conditions. As a result, controlled flow excavation could be used and would involve using
a stream of water to fluidize the sands around the cable, which allows the cable to settle into the trench
under its own weight. No in-field joints would be used for IAC construction; however, they could be used
in the case of cable repair. COP Section 3.3.7 provides design and construction details for the IACs. Refer
to Section 2.1.2.3.7 for a discussion of IAC protection. The final installation methods and target burial
depths would be determined by the final engineering design process, informed by detailed geotechnical
data, discussion with the chosen installation contractor, and coordination with regulatory agencies and
stakeholders. Detailed information on the final technique(s) selected would be submitted to and approved
by BOEM through the facility design report/facility installation report review processes prior to
construction.

Each IAC would typically take 1 day to lay and bury. Installation of the entire IAC network would be
completed within a single approximately 5-month period (see Appendix D for additional design details).

Revolution Wind Export Cable Offshore Segments

Construction staging and installation for the offshore RWEC would generally be as described for the
IACs. Dynamic positioning support vessels would be used for cable burial activities. Anchoring would
occur within the project easement, if used. Refer to Section 2.1.2.2 and Table 2.1-3 for details on the
RWEC component construction and operational methods and footprints and project easements.

Burial of the RWEC would target a depth of 4 to 6 feet below seafloor and would be determined based on
an assessment of seafloor conditions, seafloor mobility, and the risk of interaction with external hazards
such as fishing gear and vessel anchors, as described in Section 2.1.2.2.2. Cable protection methods, as
described above, would be implemented where burial cannot occur. Installation of the RWEC would
consist of a sequence of events, including pre-lay cable surveys, seafloor preparation, cable installation,
joint construction, cable installation surveys, cable protection, and connection to the OSSs (summarized
in COP Table 3.3.3-3). Installation of the RWEC would require offshore submarine joints (up to two per
cable). The joints would be located within the 131-foot-wide (40-m-wide) disturbance corridor and
protected by housing approximately four times the cross-sectional diameter of the cable. The joint
housing would be protected using similar methods as those described for cable protection. In case of the
need for repair, additional joints may be required during construction. Construction of the RWEC would
be completed within approximately 8 months (see Appendix D for additional design details).

Landfall Construction

As discussed in Section 2.1.2.2.3, installation of the RWEC at landfall would be conducted using an HDD
methodology.

A drilling rig would be required for landfall construction and would be located within the landfall work
area (COP Section 3.3.3.2). The HDD process would use drilling heads and reaming tools of various sizes
controlled from the rig to create a passage that is wide enough to accommodate the cable duct. Drilling
fluid, comprising bentonite, drilling additives, and water, would be pumped to the drilling head to
stabilize the hole, prevent collapse, and return the cuttings to the rig site where the cuttings would be
separated from the drilling fluids. A temporary sheet pile anchor wall could be installed to provide
stability of the HDD rig while conducting drilling activities. The temporary anchor wall is driven to a
depth of approximately 20 feet to secure the anchor. In addition to the anchor wall, the workspace could
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also require the installation of other temporary sheet piles to aid in the anchoring of the rig and/or to
provide soil stabilization of the excavated area (vhb 2022).

Once the reaming has taken place, the duct (assembled off-site) would be floated to the site by tugs,
connected to the drill string, and pulled into the prepared hole toward the drilling rig located at the
landfall work area. The drilling rig would be repositioned, and the process would be repeated for drilling
and installing the second duct. A pull winch attached to either a piled anchor or a gravity anchor (e.g., a
large bulldozer) would then be used to pull the cable through the conduit.

Each of the two HDD cable ducts would have a diameter of 3 feet, and the maximum length of the cable
ducts would be 0.6 mile. A barge or jack-up vessel could be used to assist the drilling process; handle the
duct for pull-in; and help transport the drilling fluids and mud back to an appropriate site for treatment,
disposal, and/or reuse. The jack-up vessel could also use a casing installed from the HDD exit pit to the
jack-up vessel. Revolution Wind would develop an HDD contingency plan prior to construction to
minimize potential risks associated with the inadvertent release of drilling fluids (see Appendix D for
additional design details).

Offshore Substation-Link Cable

Installation of the OSS-link cable would require similar methods described above for construction of the
RWEC offshore segments. The target burial depth for the OSS-link cable would typically be 4 to 6 feet
below seafloor and would be determined based on an assessment of seafloor conditions, seafloor mobility,
the risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific
cable burial risk assessment (see COP Sections 3.5.2 and 4.1.1). As discussed in Section 2.1.2.1.6,
Revolution Wind assumes that up to 10% of the OSS-link cable route would require cable protection in
areas where burial cannot occur, where sufficient burial depth cannot be achieved due to seafloor
conditions, or to avoid risk of interaction with external hazards. As stated in the COP, Revolution Wind
assumes that up to 60% and up to 10% of the total OSS-link cable route would require boulder clearance
and sandwave leveling and/or dredging, respectively, prior to installation of the cables. The location of
the OSS-link cable and associated cable protection would be provided to NOAA’s Office of Coast Survey
after installation for inclusion on NOAA’s nautical charts. The duration for installation of the OSS-link
cable is included in the approximate 8-month window for OSS installation and commissioning.

2.1.2.3.2 Onshore Activities and Facilities

Vehicles

Construction of the Project would require the support of onshore construction equipment and vehicles
provided in Table 2.1-11. See COP Section 3.3.10.2 for a discussion and listing of the number of vehicle
trips by various construction tasks.
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Table 2.1-11. Summary of Onshore Equipment Emission Sources

Project Phase Project Component Equipment Types (counts)

Pre-installation WTGs Crane - like LH 11350 (1) Forklift (1)
Crane (1) Cherry picker (2)
Crane (1) Reach stacker (2)
Crane (1) Generator (2)
Self-propelled modular Blade mover (2)
transporter on-site (1) Site vehicle (3)
Self-propelled modular
transporter on-site (1)
Forklift (2)

Source: Tech Environmental (2021)

Onshore Transmission Cable

Construction of the onshore transmission cable would involve site preparation, duct bank installation,
cable installation, cable jointing, final testing, and final restoration (described in greater detail in COP
Table 3.3.2-2). Installation would generally require excavation of an approximate 8-foot-wide trench
within a 25-foot-wide temporary disturbance corridor; however, the disturbance area at the transition joint
bays would be 30 feet wide x 75 feet long. The approximately 1-mile-long onshore transmission cable
ROW would be maintained free of vegetation that exceeds 15 feet in height.

COP Section 3.3.2 provides design and construction details for the onshore transmission cable. Refer to
Section 2.1.2.2.3 for a discussion of onshore segments of the Proposed Action.

As stated in Section 2.1.2.2.3, the onshore transmission cable would be installed within a duct bank,
buried to a target depth of 3 to 6 feet to the top of the duct bank, and be consistent with local utility
standards. The conduits would be encased in a concrete duct bank and installed in an open trench for most
of the Project. Once excavated, the open trench would be supported by a shoring system to allow for
installation of the conduits inside the trench. The conduits would be held in place using conduit spacers to
allow the concrete to be poured and set between each duct without allowing the formation of any air
pockets or voids. This would be repeated until all conduits and concrete have been installed to the
specified jointing locations (manholes, termination structures, etc.). At the completion of the installation,
all conduits would be proofed and mandreled’ to verify continuity of the raceway for cable installation.
The cable would be pulled through the raceway and cut, leaving a sufficient amount of slack to perform
the jointing operations. After pulling, the integrity of each cable jacket would be tested, and the cables
would be sealed to prevent moisture ingress until the cables are spliced/jointed. Splicing would occur
after all the cables for a specific section have been pulled into the jointing bay or termination section.
Two splice vaults per circuit (four total) would be required along the onshore transmission cable route.
Each splice vault measures 30 x 8 x 8 feet (see Table 2.1-3). The splice vaults would be buried to a depth
of up to 16 feet to the bottom of the vault. The entire temporary disturbance corridor would be restored to
preconstruction conditions following installation of the onshore transmission cable. Construction of the

7 Mandrels are used to test the integrity of the conduit runs and remove small amounts of debris. Refer to Table 3.3.2-2 of the
COP (vhb 2022).
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onshore transmission cable from the transition joint bays to the OnSS would result in up to 3.1 acres of
temporary ground disturbance, with no permanent disturbance anticipated (see Table 2.1-3). Construction
of the onshore transmission cable would take approximately 12 months.

Onshore Substation and Interconnection Facility

The maximum area of land disturbance associated with the construction of the OnSS and ICF is depicted
in COP Figure 3.3.1-1. Table 2.1-3 and Section 2.1.2.2.3 provide construction and operation disturbance
acreage for the OnSS and ICF. Contingency staging and laydown areas also include previously disturbed
areas owned by the Quonset Development Corporation; staging and laydown in these areas would not
require grading but could require graveling, erosion control, fencing, etc. Temporary disturbances would
be associated with temporary work areas and staging and laydown areas. OnSS and ICF equipment and
steel support structures would be supported by reinforced concrete foundations on drilled shafts suitable
for existing soil conditions and coastal storm events and flood events. The maximum depth of disturbance
associated with construction of the OnSS and ICF is 60 feet.

Preconstruction activities for the OnSS and ICF would involve surveying (including surveys for
munitions, explosives of concern, and unexploded ordnance), staking, and protection of sensitive areas.
The work site would also be cleared of vegetation, and temporary erosion controls would be installed and
maintained until the site is restored and stabilized. Grading would be required to level the ground in
preparation of construction, and disturbed areas outside the OSS and ICF footprint would be restored.
Installation of foundations would require excavation to support construction of stormwater management
components and installation of other equipment. Blasting is not expected; however, if required, blasting
plans and approvals would be obtained before blasting. All major equipment would be installed upon
completion of concrete foundations and cable duct banks. The equipment would be rigged and placed on
the concrete foundations, alignment checking would be performed, and anchoring and temporary
protection from weather would be applied. The OnSS control center would be tested, and once the
upgrades at the Davisville Substation are completed and put into service, the commissioning of the OnSS
and ICF would begin.

Once construction is complete, temporary disturbance areas beyond the operational footprint of both the
OnSS and ICF would be restored to preconstruction conditions. Construction of the OnSS and ICF would
take up to 18 months. Construction of the OnSS and ICF would generate approximately 3,000 cubic yards
(cy) of solid waste, which would be disposed of in a landfill and/or recycling center.

2.1.2.4 Operations and Maintenance

The proposed Project is anticipated to have an operating period of 35 years.? Revolution Wind would use
a variety of vessels to support O&M, including SOVs with deployable work boats (daughter craft®), crew
transfer vessels, jack-up vessels, and cable laying vessels. To support O&M, the Project would be

8 For analysis purposes, BOEM assumes in this Draft EIS that the proposed Project would have an operating period of up to 35
years. Revolution Wind’s lease with BOEM (Lease OCS-A 0486) has an operations term of 25 years that commences on the date
of COP approval (see 30 CFR 585.235(a)(3)). Revolution Wind would need to request and be granted an extension of its
operations term from BOEM, 30 CFR 585.425-585.429, in order to operate the proposed Project for 35 years. While Revolution
Wind has not made such a request, this EIS uses the longer period in order to avoid possibly underestimating any potential
effects.

o Daughter craft are crafts/vessels (e.g., deployable work boats) that are launched and operated from a mother ship and recovered
to it when not operational.
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controlled 24 hours a day/7 days a week via a remote surveillance system (i.e., SCADA). As stated in
Section 2.1.2.1.8, Revolution Wind is evaluating five ports (Port of Brooklyn, Port of Davisville at
Quonset Point, Port of Galilee, Port Jefferson, and Port of Montauk) to support O&M for the Project.

2.1.2.4.1 Offshore Activities and Facilities

During operations and maintenance, Revolution Wind would employ a proprietary state-of-the-art asset
management system to inspect offshore transmission assets, including the OSS (electrical components),
RWEC, IACs, and OSS-link cable, which would provide a data-driven assessment of the asset condition
and would allow for prediction and assessment of whether inspections and/or maintenance activities
should be accelerated or postponed. The RWEC, IACs, and OSS-link cable typically have no
maintenance requirements unless a fault or failure occurs.

Cable protection placed during installation could require replacement or remediation over the lifetime of
the Project. These maintenance activities are considered non-routine. If cable repair or replacement or
remedial cable protection is required, Revolution Wind would obtain necessary approvals. These
activities would be limited to the disturbance corridors previously defined for construction, as stated in
Tables 2.1-1 and 2.1-3.

WTGs and the OSS would be maintained and equipped with safety devices and FAA- and USCG-
recommended marking and lighting. For planned maintenance activities, personnel access would be
provided using crew transfer vessels during low wind periods. Revolution Wind would also conduct
annual inspections of blades (internal and external visual inspection), routine service and safety surveys,
and oil and high voltage maintenance. Certain O&M activities could require the use of jack-up or crane
barges if repairs to equipment such as power transformers, reactors, or switchgear are necessary.

A summary of offshore transmission facility (e.g., RWEC, IACs, OSS-link cable, and OSS electrical
components) routine maintenance activities and the indicative frequency at which they could occur is
provided in COP Table 3.5.2-1.

Each WTG and OSS would contain small amounts of oils, fuels, and lubricants to support operations.
Sulfur hexafluoride gas could be used for electrical insulation in some switchgear components, such as on
the WTG. Appendix E, Table E4-1 provides a summary of maximum potential quantities of hazardous
materials consisting of oils, fuels, lubricants, and sulfur hexafluoride gas per WTG and OSS during
operations.

Vessels and Vehicles

O&M of the offshore Project components would require the use of a variety of vessels as well as
helicopters (see COP Table 3.5.7-2). Vessels to support O&M would include SOVs with deployable work
boats (daughter craft), crew transfer vessels, jack-up vessels, and cable laying vessels. See COP Section
3.3.10.2 for a list of the number of vessel and vehicle trips by various operations-related tasks.

2.1.2.4.2 Onshore Activities and Facilities

Revolution Wind is evaluating five ports to support O&M for the Project. See Section 2.1.2.1.8 and
Appendix D for a discussion of the construction plans at those ports.
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Revolution Wind would monitor the OnSS remotely on a continuous basis. The ICF would be managed
and operated by TNEC. The equipment in the OnSS would also be configured with systems (i.e.,
SCADA) that would alarm upon detecting equipment problems, unintended shutdowns, or other issues. In
addition, the OnSS would be inspected periodically, in accordance with manufacturer recommendations.
Revolution Wind would develop an established and documented program for the maintenance of all
equipment critical to reliable operation.

Preventive maintenance would be performed on the OnSS, ICF, and line equipment; planned outages
would be conducted in accordance with the North American Electric Reliability Corporation/Northeast
Power Coordinating Council, Inc. Standard-TOP-003-1; and protective system maintenance would be
performed in accordance with the Northeast Power Coordinating Council, Inc. PRC 005-2 standard.
Equipment would be maintained in accordance with National Grid standards; maintenance would be
completed by qualified personnel in accordance with applicable industry standards and good utility
practice to provide maximum operating performance and reliability.

Vegetation management would also occur on the OnSS and ICF properties. The landfall work area and
onshore transmission cable route would not require vegetative management and would be fully restored
once construction is complete. The OnSS would have a 30-foot-wide perimeter around the outside of the
OnSS facility fence line that would be maintained, and the ICF would have a 10-foot-wide perimeter
around the outside of the ICF fence line that would be maintained. Similarly, the transmission cables
connecting the OnSS and the ICF would have a 20-foot ROW centered on the cables, and the
transmission circuits connecting the ICF to the Davisville Substation and tap line would have a 120-foot-
wide ROW centered on the circuits.

Vehicles

O&M of the onshore Project components would require the use of typical fleet and/or employee vehicles
to access the OSS, ICF, ROWs, O&M facility, and port areas where crew transfers would take place. See
COP Section 3.3.10.2 for a list of the number of vehicle trips by various construction tasks.

2.1.2.5 Decommissioning

Pursuant to 30 CFR 585, Revolution Wind would be required to remove or decommission all offshore and
onshore installations and clear the seafloor of all obstructions created by the Project. If the COP is
approved or approved with modifications, Revolution Wind would have to submit a bond that would be
held by the U.S. government to cover the cost of decommissioning the entire facility. In accordance with
applicable regulations and a BOEM-approved decommissioning plan, Revolution Wind would have up to
2 years to decommission the Project following termination of the lease (up to 35 years postconstruction).
Decommissioning would return the area to preconstruction conditions, as feasible, barring the
replacement of naturally occurring seafloor obstructions such as boulders. All facilities would be removed
to a depth of 15 feet below the mudline, unless otherwise authorized by BOEM (30 CFR 585.910(a)).

Revolution Wind would submit a decommissioning application prior to any decommissioning activities
and BOEM would conduct a determination of NEPA adequacy at that time, which could result in the
preparation of additional NEPA analyses. Revolution Wind would develop a decommissioning plan for
the facility that complies with all relevant permitting requirements. This plan would account for changing
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circumstances during the operational phase of the Project and would reflect new discoveries, particularly
in the areas of marine environment, technological change, and any relevant amended legislation.

Future decommissioning may not occur for all Project components; however, for the purposes of this EIS,
all analyses assume that decommissioning would occur as described in this section. WTG components
and the OSSs would be disconnected and removed using a jack-up lift vessel or a derrick barge. Cables
would be removed in accordance with BOEM regulations (30 CFR 585, Subpart I). A material barge
would transport components to a recycling yard. The foundations would be cut by an internal abrasive
water jet cutting tool at 15 feet below the seafloor and returned to shore for recycling. Revolution Wind
would clear the area after all components have been decommissioned to ensure that no unauthorized
debris remains on the seafloor. Onshore decommissioning requirements would be subject to state/local
authorizations and permits.

2.1.2.6 Environmental Protection Measures and Additional Authorizations

Revolution Wind has committed to environmental protection measures (EPMs) as part of its Project to
avoid or minimize impacts to physical, biological, socioeconomic, and cultural resources. These measures
are described in Table F-1 in Appendix F and are analyzed as part of the Proposed Action in the EIS.
During the development of the EIS, BOEM considered potential additional mitigation measures that
could further avoid, minimize, or mitigate impacts on the physical, biological, socioeconomic, and
cultural resources assessed in this EIS. Table F-2 in Appendix F describes these potential additional
mitigation measures, and the subsequent Chapter 3 sections analyze them separately by resource. As
noted in Section 1.3, Revolution Wind would also obtain all other necessary state and federal permits and
authorizations under applicable statutes prior to Project construction. These other permits and
authorizations could include additional measures.

2.1.2.7 Survey and Monitoring Activities

As part of the Proposed Action, Revolution Wind has committed to conducting preconstruction, during
construction, and postconstruction surveys and monitoring (Table 2.1-12). Revolution Wind is conducting
the surveys and monitoring under existing permits, where appropriate, prior to approval of the COP.
These survey and monitoring efforts are included in Table 2.1-12 and in Tables F-1 and F-2 in Appendix
F and could be required by BOEM in the ROD.
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Table 2.1-12. Revolution Wind Survey Monitoring Activities

Survey Type

Location

Status/Time Frame

Duration

General Notes

Trawl Survey
(asymmetrical before-
and-after-control-impact
[BACI] survey)

RWF and nearby
reference areas

Preconstruction: to begin in
winter 2021, during
construction, and
postconstruction

2 years of preconstruction
sampling, to continue during
construction, and a minimum of
2 years of postconstruction
monitoring

Using a Northeast Area
Monitoring and Assessment
Program survey trawl net towed
on the bottom behind vessel and
carried out on a seasonal basis,
with four surveys planned a year

RWEF Ventless Trap Survey
- Lobsters and Crabs
(asymmetrical BACI
survey, gradient survey)

RWF and nearby
reference areas

Preconstruction: to begin May or
June of 2022, during
construction, and
postconstruction

2 years of preconstruction
sampling, to continue during
construction, and a minimum of
2 years of postconstruction
monitoring

BACI survey: Using weak-link
buoy lines (< 1,700-pound
breaking strength) that are
recommended by NMFS with
sinking groundline between pots

Postconstruction gradient
survey: Using only ventless traps
for monitoring

Acoustic Telemetry -
Highly Migratory Species

RWF and adjacent
Orsted lease sites

Preconstruction: started in July
2020, during construction, and
postconstruction

July 2020 through 2026

Researchers will use VR2AR
acoustic release receivers; no
vertical lines in the water for the
acoustic receivers to mitigate
entanglement risk. Receivers will
have a low vertical profile (< 6
feet) off the bottom.

Receiver array to be expanded in
spring or summer of 2022

State Water Ventless Trap
Survey - Export Cable
(BAG design)

RWEC route in
Rhode Island state
waters

Preconstruction, during
construction, and
postconstruction

2 years of preconstruction
sampling, to continue during
construction, and a minimum of
2 years of postconstruction
monitoring

Sampling to occur twice a
month, all 12 months of the
year.

Using six-pot trawls laid parallel
to the cable; includes acoustic
receivers attached to lobster
pots
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Survey Type

Location

Status/Time Frame

Duration

General Notes

Benthic Monitoring - Hard
and Soft Bottom

RWF and RWEC

Preconstruction and
postconstruction

Hard bottom monitoring 12
months prior to construction and
1 month after seafloor
preparation, with
postconstruction monitoring at
intervals of 1, 2, 3, and 5 years

Soft bottom monitoring 6
months prior to seafloor
preparation and subsequent
surveys at 1 year intervals for 3
years and 5 years
postconstruction

Hard bottom monitoring will use
remotely operated vehicle video
and audio collection, with
multibeam echosounder and
side-scan sonar surveys to map
hard bottom habitat.

Soft bottom monitoring will use
sediment profile and plan view
imaging field data collection.

Sources: Roll (2021b); vhb (2021)
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2.1.3 Alternative C: Habitat Alternative

Alternative C (Habitat Impact Minimization Alternative), hereafter referred to as the Habitat Alternative,
would comprise the construction and installation, O&M, and eventual decommissioning of a wind energy
facility within the PDE and applicable mitigation measures, as described in the RWF COP (vhb 2022). To
reduce impacts to complex fisheries habitats most vulnerable to permanent and long-term impacts from
the Proposed Action, however, certain WTG positions would be omitted while maintaining a uniform
east—west and north—south grid of 1 x 1-nm spacing between WTGs (Figures 2.1-8 and 2.1-9). The
placement of WTGs would be supported by location-specific benthic and habitat characterizations
conducted in close coordination with NMFS. Under this alternative, fewer WTG locations (and
potentially fewer miles of IACs) than proposed by the lessee would be approved by BOEM. Under this
alternative, BOEM could select one of the alternatives in Table 2.1-13.

Table 2.1-13. Alternative C Alternatives

Alternative Descriptions

Cc1 This alternative allows for the fulfillment of the existing three PPAs, which total 704 MW, while
omitting WTGs in locations where micrositing is not possible to maintain a uniform east—west
and north—south grid of 1 x 1-nm grid spacing between WTGs. Under this alternative, up to 65
WTGs would be approved.

C2 This alternative allows for the fulfillment of the existing three PPAs, which total 704 MW, while
omitting WTGs in locations where micrositing is not possible to maintain a uniform east—west
and north—south grid of 1 x 1-nm grid spacing between WTGs. Under this alternative, up to 64
WTGs would be approved.

For both Alternatives C1 and C2, the largest-capacity WTG in the PDE was assumed (12 MW), in which
case, the number of WTG positions remaining would provide at least five “spare” WTG locations to
allow for flexibility during installation.

Alternative C1 reduces development in areas of contiguous complex habitat slightly more than
Alternative C2. Alternative C2 shifts exclusion of three WTG positions from the southeastern portion to
areas further north to reduce development in or adjacent to known cod spawning areas, however, resulting
in slightly less complex habitat avoided when compared to Alternative C1. See Chapter 3.6.2.4 for more
information on differences in impacts to complex habitats. BOEM, in coordination with NMFS,
considered a total of four alternatives to Alternative C prior to narrowing the selection to the two
alternatives illustrated in Figures 2.1-8 and 2.1-9. Appendix K provides additional rationale on the
evolution of Alternatives C1 and C2.
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Figure 2.1-8. Project location and components under the Habitat Alternative C1.
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2.1.4 Alternative D: Transit Alternative

Alternative D (No Surface Occupancy in One or More Outermost Portions of the Project Area
Alternative), hereafter referred to as the Transit Alternative, would comprise the construction and
installation, O&M, and eventual decommissioning of a wind energy facility within the PDE and
applicable mitigation measures, as described in the RWF COP (vhb 2022). However, to reduce navigation
risks and conflicts with other competing space uses, WTGs adjacent to the Buzzard’s Bay Traffic
Separation Scheme Inbound Lane or overlapping transit lanes proposed by stakeholders, and areas of Cox
Ledge, would be eliminated while maintaining the uniform east-west and north-south 1 x 1-nm grid
spacing between WTGs (Figures 2.1-10, 2.1-11, and 2.1-12). Under this alternative, fewer WTG locations
(and probably fewer miles of IACs) than proposed by the lessee would be approved by BOEM while still
allowing for the fulfillment of existing PPAs up to the maximum capacity identified in the PDE (i.e., 880
MW). Under this alternative, BOEM could select one of the alternatives in Table 2.1-14.

Table 2.1-14. Alternative D Alternatives

Alternative Descriptions

D1 Removal of the southernmost row of WTGs, which overlap the 4-nm east—west transit lane
proposed by the Responsible Offshore Development Alliance (RODA)Y (Figure 2.1-10).
Selecting this alternative would remove up to seven WTGs and associated IACs from
consideration while maintaining the east—west and north—south 1 x 1-nm grid spacing.

D2 Removal of the eight easternmost WTGs, which overlap the 4-nm north—south transit lane
proposed by RODA (Figure 2.1-11). Selecting this alternative would remove up to eight WTGs
and associated IACs from consideration while maintaining the east—west and north—south 1 x
1-nm grid spacing.

D3 Removal of the northwest row of WTGs adjacent to the Buzzard’s Bay Traffic Separation
Scheme Inbound Lane (i.e., traffic separation scheme; Figure 2.1-12). Selecting this alternative
would remove up to seven WTGs and associated IACs while maintaining the east—west and
north—south 1 x 1-nm grid spacing.

The seven possible combinations of the three alternatives to Alternative D that are analyzed in this EIS
are listed in Table 2.1-15 and are illustrated in Figures 2.1-10 through 2.1-16.

Table 2.1-15. Alternative D Alternatives Combinations

Alternative Combinations Descriptions

D1 Removal of up to seven WTGs and associated IACs
D2 Removal of up to eight WTGs and associated IACs
D3 Removal of up to seven WTGs and associated IACs
D1+D2 Removal of up to 15 WTGs and associated IACs

0 on January 3, 2020, RODA submitted a proposed layout to the USCG, BOEM, and NMFS for analysis of its relative impacts
to safety and the human environment under NEPA for the New England Wind Energy Area Lease Block (which includes the
RI/MA WEA and MA WEA) (Hawkins 2020). The proposed layout includes six transit lanes at least 4-nm wide overlaid onto the
1 x 1-nm grid.
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Alternative Combinations

Descriptions

D1+D3 Removal of up to 14 WTGs and associated IACs
D2+D3 Removal of up to 15 WTGs and the associated IACs
D1+D2+D3 Removal of up to 22 WTGs and associated IACs

The selection of all three alternatives (i.e., Alternative D1+D2+D3) would eliminate a total of 22 WTG
locations while maintaining the 1 x 1-nm grid spacing proposed in the COP and as described under the
Proposed Action. Based on the design parameters outlined in the COP, allowing for the placement of up

to 78 WTGs and two OSSs would maintain some flexibility for siting while still allowing for the

fulfillment of existing PPAs up to the maximum capacity identified in the PDE (e.g., 880 MW = 74

WTGs needed if 12-MW WTGs are used, providing up to six “spare” WTG locations for siting

flexibility).
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Figure 2.1-10. Project location and components under the Transit Alternative D1.
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Figure 2.1-11. Project location and components under the Transit Alternative D2.
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Figure 2.1-12. Project location and components under the Transit Alternative D3.
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Figure 2.1-13. Project location and components under the Transit Alternative D1+D2.
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Figure 2.1-14. Project location and components under the Transit Alternative D1+D3.
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Figure 2.1-15. Project location and components under the Transit Alternative D2+D3.
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Figure 2.1-16. Project location and components under the Transit Alternative D1+D2+D3.
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2.1.5 Alternative E: Viewshed Alternative

Alternative E (Reduction of Surface Occupancy to Reduce Impacts to Culturally-Significant Resources
Alternative), hereafter referred to as the Viewshed Alternative, would comprise the construction and
installation, O&M, and eventual decommissioning of a wind energy facility within the PDE and
applicable mitigation measures, as described in the RWF COP (vhb 2022). However, to reduce the visual
impacts on culturally important resources on Martha’s Vineyard (and likely several other National
Historic Landmarks (NHLs) in Rhode Island and Massachusetts), some WTGs would be eliminated while
maintaining the uniform east-west and north—south 1 x 1-nm grid spacing between WTGs (Figures 2.1-
17 and 2.1-18). Under this alternative, fewer WTG locations (and probably fewer miles of IACs) than
proposed by the lessee would be approved by BOEM. Under this alternative, BOEM could select one of
the alternatives in Table 2.1-16.

Table 2.1-16. Alternative E Alternatives

Alternative Descriptions

E1l Allows for the fulfillment of the existing three PPAs, for a total of 704 MW, while eliminating
WTG locations to reduce visual impacts to culturally important viewsheds and resources. Under
this alternative, up to 64 WTG positions would be approved.*

E2 Allows for a power output delivery identified in the PDE of up to 880 MW, while eliminating
WTG locations to reduce visual impacts to culturally important viewsheds and resources. Under
this alternative, up to 81 WTG positions would be approved.

* For Alternative E1, the range of WTGs only allows for the selection of an 11 MW or greater capacity WTG to achieve 704-MW
output. Assuming the use of the largest-capacity turbine within the PDE would allow for up to five spare locations, while no
spare positions would be available if an 11-MW turbine is used.

BOEM considered seven alternatives for Alternative E before selecting Alternatives E1 and E2, which are
illustrated in Figures 2.1-17 and 2.1-18. Appendix K provides additional rationale on the evolution of
Alternative E1 and E2.
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Figure 2.1-17. Project location and components under the Viewshed Alternative E1.
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Figure 2.1-18. Project location and components under the Viewshed Alternative E2.
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2.1.6 Alternative F: Higher Capacity Turbine Alternative

Alternative F (Selection of a Higher Capacity Wind Turbine Generator), hereafter referred to as the
Higher Capacity Turbine Alternative, would comprise the construction and installation, O&M, and
eventual decommissioning of a wind energy facility implementing a higher nameplate capacity WTG (up
to 14 MW assumed for the analysis) than what is proposed in the COP (i.e., the Proposed Action). Key
assumptions for bounding this alternative include (1) the higher capacity WTG would fall within the
physical design parameters of the PDE and (2) be commercially available to the Project proponent within
the time frame for the construction and installation schedule proposed in the COP. BOEM did not identify
any commercially viable turbines of a capacity higher than 14 MW that meet both criteria.

The number of WTG locations under this alternative would be sufficient to fulfill the minimum existing
PPAs (total of 704 MW and 56 WTGs with five “spare” WTG locations included). Using a higher
capacity WTG would potentially reduce the number of foundations constructed to meet the purpose and
need and thereby potentially reduce impacts to marine habitats and culturally significant resources and
potentially reduce navigation risks. Under this alternative, BOEM could select the implementation of a
higher capacity turbine in combination with any one alternative or a combination of the alternatives
retained for detailed analysis in this EIS. Refer to Section 2.1.2, Section 2.1.3, Section 2.1.4, and Section
2.1.5 for figures.

2.1.7 Alternatives Considered But Dismissed from Detailed Analysis

BOEM considered a range of alternatives during the EIS development process that emerged from
scoping, interagency coordination, government-to-government consultation, and internal BOEM
deliberations. To be carried forward for analysis, all considered alternatives were required to meet the
following screening criteria: 1) meet the purpose of and need for the Proposed Action; 2) be
operationally, technically, and economically feasible and implementable; 3) be consistent with other
local, state, or federal plans, permits, and regulations; 4) further reduce or avoid impacts as compared to
the Proposed Action; and 5) not be substantially the same as another alternative. Table 2.1-17 summarizes
the alternatives considered but dismissed from detailed analysis along with rationale for elimination.
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Table 2.1-17. Alternatives Considered but Dismissed from Detailed Analysis

Alternative

Rationale for Dismissal

Alternative location closer to shore to minimize transmission losses.

Functionally equivalent to selecting the No Action Alternative because it is
not a viable alternative that can be implemented by Revolution Wind if
outside the Lease Area. Locating the proposed wind energy facility outside
the Lease Area is not allowed under the terms of the lease; would not be
responsive to Revolution Wind’s goals to construct and operate a
commercial-scale offshore wind energy facility in the Lease Area; and would
not meet BOEM’s purpose and need to respond to Revolution Wind'’s
proposal and determine whether to approve, approve with modifications, or
disapprove the COP to construct, operate and maintain, and decommission a
commercial-scale offshore wind energy facility within the Lease Area.
Consistent with BOEM's screening criteria, this alternative is dismissed from
detailed consideration because it is not consistent with BOEM’s purpose and
need and would result in activities that are not allowed under the lease.

Alternative using the largest available WTGs to minimize the number of
foundations constructed to meet the Project capacity and thereby minimize
impacts to marine habitats and resources and reduce navigation and other
space-use concerns.

The Habitat, Transit, Viewshed, and Higher Capacity Turbine Alternatives
already contemplate a reduction in the number of turbines to reduce impacts
to habitat and navigation, viewsheds, and other sensitive resources.
Alternative F analyzes the use of a higher capacity turbine provided it falls
within the physical parameters of the PDE and is commercially available to
the Project proponent within a reasonable time frame of the construction and
installation schedule proposed in the COP. Hence the objective of this
proposed alternative can be effectuated through those alternatives, or a
combination thereof, if chosen.

Updating the COP to include the “largest” capacity turbines has the potential
to cause delays that would make the Project infeasible given that the largest-
capacity turbines currently commercially available are not available within the
proposed construction time frame for the Proposed Action, nor are they
within the physical design parameters proposed in the COP and evaluated in
this EIS. A larger WTG than what is contemplated under Alternative F would
require an update to the COP, additional NEPA review, and reinitiation of the
NEPA process. Thus, the impact of such an alternative would effectively
equate to selection of the No Action Alternative.
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Alternative

Rationale for Dismissal

Fisheries Habitat Impact Minimization Alternative (Habitat Alternative),
including micrositing and reduction of the total number of foundations
installed in the Lease Area as well as micrositing and reduction of the linear
feet of cabling in the Lease Area. This alternative would be supported by
location-specific benthic and habitat characterizations, with discussion of
the most and least impacted areas within the Lease Area for placement of
Project components, and would require preconstruction survey work.

Functionally equivalent to the Habitat Alternative; proposed for detailed
analysis.

Fisheries Habitat Impact Minimization Alternative for the export cable
route.

This alternative would be the construction, O&M, and eventual
decommissioning of a wind energy facility within the PDE and applicable
mitigation measures described in the COP, as referenced in Alternative B
(the Proposed Action). However, to reduce impacts to complex fisheries
habitats as compared to the Proposed Action, BOEM would require Orsted
to consider routing the export cable to avoid complex habitats and
maximize cable burial along the cable route.

As summarized in Section 2.1.2 of the COP, Revolution Wind conducted
comprehensive desktop studies of oceanographic, geologic, shallow hazards,
archaeological, and environmental resources in the Lease Area beginning in
2017 (vhb 2022). These desktop studies informed the preliminary siting of the
Project and supported the development of COP survey plans, which were
conducted in 2017, 2018, and 2019. The purpose of the COP surveys was to
conduct site characterization, marine archeological, and benthic studies
necessary to further evaluate the seafloor in the Lease Area and along
potential RWEC routes. The COP survey plans were submitted in accordance
with the stipulations of the Lease as well as the following BOEM regulations
and BOEM’s guidelines:

Guidelines for Providing Geophysical, Geotechnical, and Geohazard
Information Pursuant to 30 CFR 585, dated May 27, 2020 (BOEM 2020a)

Guidelines for Submission of Spatial Data for Atlantic Offshore Renewable
Energy Development Site Characterization Surveys, dated February 1, 2013
(BOEM 2013)

Guidelines for Providing Archaeological and Historic Property Information
Pursuant to 30 CFR 585, dated May 27, 2020 (BOEM 2020b)

Guidelines for Providing Benthic Habitat Survey Information for Renewable
Energy Development on the Atlantic Outer Continental Shelf Pursuant to 30
CFR Part 585, dated June 2019 (BOEM 2019)

Guidelines for Information Requirements for a Renewable Energy
Construction and Operations Plan (COP), dated May 27, 2020 (Version 4.0)
(BOEM 2020c)

Between the Lease Area and shore, Revolution Wind reviewed available data
potentially affecting route suitability, such as seafloor slope, geological
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Alternative

Rationale for Dismissal

hazards, tidal currents, submarine utilities, dumping grounds, shipwrecks and
other seafloor obstructions, unexploded ordnances, munitions and explosives
of concern, existing cable crossings, anchorage/mooring areas, pilot boarding
zones, navigational safety zones, and U.S. Department of Defense military
practice areas.

Through the extensive survey work conducted as part of the site assessment
phase, BOEM and the operator did not identify cable route alternatives
during Project development that would further reduce or avoid benthic
impacts (see Section 2.2.1 of the COP). Significant changes to the proposed
export corridor would likely result in substantial cost for the applicant, could
be counter to BOEM policy objectives of responsible and orderly
development of the OCS under the OCSLA, and have not been determined as
necessary based on stakeholder feedback provided to date. In addition, a site-
specific cable burial risk assessment would be completed with additional
approvals conducted at the facility design report/facility installation report
stage prior to installation of any cables. No alternative cable route(s) have
been proposed that are meaningfully different from those already evaluated,
which also include supporting evidence of significantly reducing impacts when
compared to the Proposed Action or that address impacts that could not be
addressed in the site-specific cable burial risk assessment.

Alternative that uses common cable routing corridors with adjacent
projects to facilitate avoidance and minimization of impacts to resources by
reducing the number of corridors and allowing for programmatic-level
review and comment.

The cable route for a project is primarily governed by where the energy needs
to be delivered. For a corridor to be even possible, different projects would
need to deliver the energy to areas that, at a minimum, are located in the
general direction of where all the projects in the corridor need to deliver the
power. The Project intends to deliver power to the existing Davisville
Substation in North Kingstown, Rhode Island, and none of the projects for
which COPs are under consideration intend to deliver power to areas that will
have cables located in that general location. Therefore, it is impossible to
analyze any reasonable cable routing corridor for the Project. Further, cable
route planning for the Project is complex, and there is limited flexibility to
accommodate major changes. In general, granting overlapping easements
could unreasonably interfere with the rights of the lessee with the existing
project easement or be inconsistent with the purpose for granting that
existing easement.
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Alternative

Rationale for Dismissal

The Bureau of Safety and Environmental Enforcement (BSEE) TAP-722
Offshore Wind Submarine Cable Spacing Guidance (Bureau of Safety and
Environmental Enforcement 2014) notes that circumstances vary
considerably locally and that spacing between cables should be considered on
a case-by-case basis and incorporate all relevant information (e.g., shipping
and fishing data, ground conditions, installation and repair techniques) and
taking into account site- and route-specific risk assessment. Establishing
shared export cable routes does not fully allow the incorporation of local,
specific, and nuanced information for individual projects, and making this
type of programmatic decision is outside the scope of this EIS. This alternative
could limit the flexibility of both the developer and regulatory authorities for
this and adjacent projects. For example:

e There are significant safety and technological concerns around cable
maintenance and repair. Developers generally require a corridor whose
width is two to four times the depth of the water column to allow
sufficient space for repairs.

e Developers strive for the least amount of cable to minimize installation
cost and time, seafloor disturbance, and transmission loss; therefore, a
shift in plans could not be cost effective for the applicant and could be
counter to BOEM policy objectives of responsible and orderly
development of the OCS under OCSLA.

e Increased Project cost and technical difficulties. Cable spacing needs to
consider ongoing access to structures for O&M.

e Installation, repair, and maintenance are expected to occur at different
times for adjacent projects, requiring infrastructure already in place to
be disturbed when it otherwise would not be, which adds an additional
element of risk.

As explained above, the export corridors for currently proposed Rhode Island
and Massachusetts wind facilities offer little to no opportunity for alignment,
and implementation would be impossible.
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Alternative

Rationale for Dismissal

Alternative to require developers to be responsible for removing offshore
wind equipment if and when their project ends and further require
offshore wind developers and operators to place adequate resources in
trust to ensure that decommissioning would occur regardless of
bankruptcy, change of ownership, or lack of profitability.

BOEM regulations (30 CFR 585, Subpart I) currently require the removal of the
cables by lessees. BOEM also has policies in place to ensure that the
government will not incur decommissioning expenses due to company
bankruptcy (30 CFR 585.515-585.537).

Transit Lane Alternative with lanes at least 4 nm wide, where no surface
occupancy would occur.

Aspects of this proposed alternative were incorporated into the Transit
Alternative which analyzes setbacks from the Buzzard’s Bay Traffic Separation
Scheme Inbound Lane and removes overlap with the proposed RODA lanes in
which no surface occupancy would be allowed . The WTGs removed in the
Habitat Alternative could also contribute to enhanced navigation in the Lease
Area equivalent to a 4-nm-wide buffer lane with no surface occupancy.
Furthermore, no additional setbacks regarding navigation concerns were
identified beyond those under consideration in the Transit Alternative.

The commercial fishing industry has generally approached the issue of vessel
transit in the southern New England lease areas holistically rather than
prioritizing one route over another. In fact, RODA’s February 22, 2019,
comment letter on the Vineyard Wind 1 Draft EIS stated that there was “no
broad 'consensus’ on the location nor position of reasonable transit routes
throughout the large complex of New England WEAs” (RODA 2019). Each of
the proposed transit lanes reflects priorities of different ports and different
fisheries.

In November 2019, the Northeast leaseholders’ agreement was reached to
align project layouts and avoid irregular transit corridors (Geijerstam et al.
2019). Adding transit corridors could erode project economics and logistics
and potentially lead the lessee to retract from the agreement, which it
committed to assuming that no additional transit lanes would be required.

The 1 x 1-nm standard and uniform grid pattern with at least three lines of
orientation and standard spacing to accommodate vessel transits, traditional
fishing operations, and SAR operations, throughout the MA/RI WEA was
informed by the Massachusetts and Rhode Island Port Access Route Study.

Alternative related to location, burial depth, and spacing of export cables
and IACs to minimize environmental or fishing operations and transit
impacts, with the depth of burial deeper than 4 to 6 feet.

Substantially similar in design and encompassed within the Habitat
Alternative.
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Alternative

Rationale for Dismissal

The target burial depth in specific areas along the cable routes will be
determined based on an assessment of seabed conditions, seabed mobility,
the risk of interaction with external hazards such as fishing gear and vessel
anchors, and a required Cable Burial Risk Assessment (CBRA). The burial
depth requirement would be evaluated and applied to any action alternative,
and BOEM can develop and apply any appropriate mitigation measures as a
result. If adequate avoidance could not be achieved through mitigation, then
BOEM could require an update to the COP that could require additional NEPA
review and, if warranted, could lead to selection of the No Action Alternative.
The rationale for dismissal of the Fisheries Habitat Impact Minimization
Alternative for the export cable route listed above in this table is also
incorporated by reference here.

Alternative related to location and spacing of WTGs within the Lease Area
to minimize environmental or fishing operations and transit impacts, with
spacing farther apart than 1 x 1 nm.

Substantially similar in design and encompassed within the Habitat
Alternative and the Transit Alternative. Furthermore, no additional lanes
were identified beyond those under consideration in the Transit Alternative
that would constitute wider spacing nor did any feedback from the USCG
indicate a need for additional lanes based on the volume and types of vessels
anticipated to be transiting within the wind farm area.

The 1 x 1-nm grid is supported by the MARIPAS and maximizes safety and
navigation consistency. The USCG also asserted that 1 x 1-nm grid spacing
provides ample maneuvering space for typical fishing vessels expected in the
project area. The final Massachusetts and Rhode Island Port Access Route
Study did not recommend implementation of a wider transit lane. Also,
analysis of AlS data indicates that 1 x 1-nm grid spacing between WTGs is
sufficient for fishing vessels to turn and navigate within the proposed WEA,
and no other available information indicates that increased spacing between
WTGs would enhance maneuverability of vessels fishing within the WEA.

All Rhode Island and Massachusetts offshore wind leaseholders have
committed to implementing a 1 x 1-nm WTG grid layout in east—west
orientation in response to stakeholder feedback. The Rhode Island and
Massachusetts Lease Area developers’ agreement was reached in order to
avoid irregular transit corridors. Deviation from the 1 x 1-nm grid agreed to
by developers would need to be considered for the entire WEA and not one
to two projects. The adjoining lease areas must have the same grid
throughout or at least a buffer area across borders to allow for safe
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Alternative

Rationale for Dismissal

navigation. Wider spacing (unless it was on axis 2 x 2 nm, which would not
meet the purpose and need) would mean mismatched layouts between RWF
and leases farther south and east.

Increasing spacing would directly affect the size of generators needed. The
Navigation Safety Risk Assessment (DNV GL Energy USA, Inc. 2020) modeled
144 structures at a minimum of 0.6 nm apart and each 10 m in diameter (i.e.,
very conservative). The modeling found very minimal risks from the Project as
proposed. Additional buffers or corridors beyond what was analyzed in the
Navigation Safety Risk Assessment was not deemed warranted.

Alternative that combines the most disruptive components for each option
included in the PDE.

This proposed alternative is considered under the Proposed Action as BOEM's
analysis focuses on the most impactful parameters or combination of
parameters by resource area.

Alternative that includes infrastructure design technologies that differ from
those proposed in the COP that may pose lesser impacts on sensitive
environmental resources.

The COP (Section 2.2) thoroughly analyzes different design parameters and
technologies and includes rationale for what is proposed in the PDE and why
parameters outside the PDE were eliminated. This submitted alternative lacks
specificity for BOEM to meaningfully analyze it in detail. The EIS will consider
various methods as part of the PDE for all alternatives, and hence this
separate proposed alternative is unnecessary for ensuring their
consideration.

Alternatives to avoid development of offshore wind in 1) Seasonal
Management Areas; and 2) areas where persistent or long-duration
Dynamic Management Areas are established and extended for more than 3
months in any 1 year of the most recent 5 years.

To be considered as proposed mitigation.

2-61




Revolution Wind Farm and Revolution Wind Export Cable Project Draft Environmental Impact Statement

2.2 Non-Routine Activities and Low-Probability Events

Non-routine activities and low-probability events associated with the Project could occur during
construction and installation, O&M, or decommissioning. Although these activities or events are
impossible to predict with certainty, examples of such activities and events and potential for Project
impacts are briefly summarized in Table 2.2-1.

Table 2.2-1. Non-Routine Activities and Low-Probability Events Associated with the Project

Activity or Event

Potential for Project Impacts

Corrective maintenance
activities

These activities could be required as a result of other low-probability events or
as a result of unanticipated equipment wear or malfunctions. Revolution Wind
would stock spare parts and have sufficient workforce available to conduct
corrective maintenance activities, if required.

Collisions and allisions

These activities could result in spills (described below) or injuries or fatalities to
humans and/or wildlife (addressed in Chapter 3). Collisions and allisions would
likely be minimized through the USCG’s requirement for lighting on vessels,
temporary safety zones anticipated to be implemented by Revolution Wind
during construction, implementation of NOAA vessel-strike guidance, proposed
spacing between WTGs and other facility components, and inclusion of Project
components on nautical charts. See COP Appendix R for additional information.

Cable displacement or
damage by vessel anchors or
fishing gear

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

Chemical spills or releases

For offshore activities, these would include inadvertent releases from refueling
vessels, spills from routine maintenance activities, and any significant spills as a
result of other accidental events. Revolution Wind would comply with USCG and
Bureau of Safety and Environmental Enforcement regulations relating to
prevention and control of oil spills. Onshore, releases could occur from
construction equipment and/or HDD activities. Revolution Wind would prepare
a construction spill prevention, control, and countermeasures (SPCC) plan in
accordance with applicable requirements and would outline spill prevention
plans and measures to take to contain and clean up spills that could occur. See
COP Appendix D for additional information.

Severe weather (e.g.,
hurricanes) and natural
events

Revolution Wind designed the Project components to withstand severe weather
events. However, severe flooding or coastal erosion could require repairs during
construction and installation activities. Although highly unlikely, structural
failure of a WTG (i.e., loss of a blade or tower collapse) would result in
temporary hazards to navigation for all vessels.

Medical events

Iliness or injury of construction or operation crew could result in emergency
medical services requiring vessel or aircraft/helicopter trips. However,
Revolution Wind would comply with all local emergency management plans and
coordinate with local emergency officials to minimize risks associated with
medical events.

Terrorist attacks

Impacts from terrorist attacks (including cyber attacks) could vary greatly in
magnitude and extent and therefore their analysis would be highly speculative.
BOEM also considers terrorist attacks unlikely, and therefore, does not analyze
them further in the EIS.
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2.3 Summary and Comparison of Impacts by Alternative

2.3.1 Comparison of Impacts by Alternative

Table 2.3-1 summarizes incremental and overall cumulative impacts by environmental resource and
alternative. Green cell color represents negligible to minor adverse overall impact. Yellow cell color
represents moderate adverse overall impact. Orange cell color represents major adverse overall impact.
Resources with beneficial impacts are denoted by an asterisk, and alternatives within those resource rows
with beneficial impacts are denoted by hatched cells and an asterisk. More detailed comparisons of
impacts by environmental resource and alternative, to include incremental impacts between alternatives,
are provided in Chapter 3.
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Table 2.3-1. Comparison of Incremental and Overall Cumulative Impacts by Alternative

continuation of effects to species from

natural and human-caused stressors.

he overall cumulative impact to bats
would be negligible adverse.

impact to bats would be negligible
to minor adverse.

The overall cumulative impact to
bats would be minor adverse.

impact to bats would be negligible
to minor adverse.

The overall cumulative impact to
bats would be minor adverse.

impact to bats would be negligible
to minor adverse.

The overall cumulative impact to
bats would be minor adverse.

impact to bats would be negligible
to minor adverse.

The overall cumulative impact to
bats would be minor adverse.

Resource Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F

(No Action Alternative) (Proposed Action) (Habitat Alternative) (Transit Alternative) (Viewshed Alternative) (Higher Capacity Turbine
Alternative)

Air quality* Continuation of current air quality This alternative’s incremental This alternative’s incremental This alternative’s incremental This alternative’s incremental This alternative’s incremental
trends and sources of air pollution. impact to air quality would be impact to air quality would be impact to air quality would be impact to air quality would be impact to air quality would be
The overall cumulative impact to air minor adverse and minor minor adverse and minor minor adverse and minor minor adverse and minor minor adverse and minor
quality would be minor to moderate beneficial.* beneficial.* beneficial.* beneficial.* beneficial.*
adverse and minor to moderate The overall cumulative impact to air | The overall cumulative impact to air | The overall cumulative impact to air | The overall cumulative impact to air | The overall cumulative impact to air
beneficial.* quality would be moderate adverse. | quality would be moderate quality would be moderate quality would be moderate quality would be moderate

adverse. adverse. adverse. adverse.
Bats Continuation of population trends and | This alternative’s incremental This alternative’s incremental This alternative’s incremental This alternative’s incremental This alternative’s incremental

impact to bats would be negligible
to minor adverse.

The overall cumulative impact to
bats would be minor adverse.

Benthic habitat and

Continuation of population trends and

This alternative’s incremental

This alternative’s incremental

This alternative’s incremental

This alternative’s incremental

This alternative’s incremental

continuation of effects to species from

natural and human-caused stressors.

The overall cumulative impact to birds

would be minor adverse.

impact to birds would be minor
adverse.

The overall cumulative impact to
birds would be minor adverse.

impact to birds would be minor
adverse.

The overall cumulative impact to
birds would be minor adverse.

impact to birds would be minor
adverse.

The overall cumulative impact to
birds would be minor adverse.

impact to birds would be minor
adverse.

The overall cumulative impact to
birds would be minor adverse.

invertebrates* continuation of effects to species from | impact to benthic habitat and impact to benthic habitat and impact to benthic habitat and impact to benthic habitat and impact to benthic habitat and
natural and human-caused stressors. | invertebrates would be moderate invertebrates would be moderate invertebrates would be moderate invertebrates would be moderate invertebrates would be moderate
The overall cumulative impact to adverse and moderate beneficial.* | adverse and moderate beneficial.* | adverse and moderate beneficial.* | adverse and moderate beneficial.* | adverse and moderate beneficial.*
benthic habitat and invertebrates The overall cumulative impact to The overall cumulative impact to The overall cumulative impact to The overall cumulative impact to The overall cumulative impact to
would be minor to moderate adverse | benthic habitat and invertebrates benthic habitat and invertebrates benthic habitat and invertebrates benthic habitat and invertebrates benthic habitat and invertebrates
and moderate beneficial.* would be moderate adverse and would be moderate adverse and would be moderate adverse and would be moderate adverse and would be moderate adverse and

moderate beneficial.* moderate beneficial.* moderate beneficial.* moderate beneficial.* moderate beneficial.*
Birds Continuation of population trends and | This alternative’s incremental This alternative’s incremental This alternative’s incremental This alternative’s incremental This alternative’s incremental

impact to birds would be minor
adverse.

The overall cumulative impact to
birds would be minor adverse.

Coastal habitats and fauna

Continuation of population trends and
continuation of effects to species from

natural and human-caused stressors.
The overall cumulative impact to
coastal habitats and fauna would be
negligible to minor adverse.

This alternative’s incremental
impact to coastal habitats and
fauna would be negligible to minor
adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental
impact to coastal habitats and
fauna would be negligible to minor
adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental
impact to coastal habitats and
fauna would be negligible to minor
adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental
impact to coastal habitats and
fauna would be negligible to minor
adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

This alternative’s incremental
impact to coastal habitats and
fauna would be negligible to minor
adverse.

The overall cumulative impact to
coastal habitats and fauna would be
minor adverse.

Commercial fisheries and for-
hire recreational fishing*

Continuation of current trends.

The overall cumulative impact would
be moderate to major adverse for
commercial fisheries and minor to
moderate adverse and minor
beneficial for for-hire recreational
fishing.*

This alternative’s incremental
impact to commercial fisheries and
for-hire recreational fishing would
be negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental
impact to commercial fisheries and
for-hire recreational fishing would
be negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental
impact to commercial fisheries and
for-hire recreational fishing would
be negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental
impact to commercial fisheries and
for-hire recreational fishing would
be negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.

This alternative’s incremental
impact to commercial fisheries and
for-hire recreational fishing would
be negligible to major adverse and
minor beneficial.*

The overall cumulative impact to
commercial fisheries and for-hire
recreational fishing would be major
adverse.
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Resource

Alternative A
(No Action Alternative)

Alternative B
(Proposed Action)

Alternative C
(Habitat Alternative)

Alternative D
(Transit Alternative)

Alternative E
(Viewshed Alternative)

Alternative F
(Higher Capacity Turbine
Alternative)

Cultural resources

Continuation of individual IPF impacts
to cultural resources from past and
current activities. The overall
cumulative impact to cultural
resources would be negligible to
major negative'.

This alternative’s incremental
impact to cultural resources would
be negligible to major negative’.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental
impact to cultural resources would
be negligible to major negative’.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental
impact to cultural resources would
be negligible to major negative’.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental
impact to cultural resources would
be negligible to major negative’.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

This alternative’s incremental
impact to cultural resources would
be negligible to major negative’.

The overall cumulative impact to
cultural resources would be
negligible to major negative.

Demographics, employment,
and economics*

Continuation of current trends.

The overall cumulative impact to
demographics, employment, and
economics would be moderate to
major adverse and minor to
moderate beneficial.*

This alternative’s incremental
impact to demographics,
employment, and economics would
be minor beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental
impact to demographics,
employment, and economics would
be minor beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental
impact to demographics,
employment, and economics would
be minor beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

This alternative’s incremental
impact to demographics,
employment, and economics would
be minor beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial. *

This alternative’s incremental
impact to demographics,
employment, and economics would
be minor beneficial.*

The overall cumulative impact to
demographics, employment, and
economics would be major adverse
and moderate beneficial.*

Environmental justice*

Continuation of current trends.

The overall cumulative impact to
environmental justice communities
would be major adverse and
negligible to moderate beneficial.*

This alternative’s incremental
impact to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental
impact to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental
impact to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental
impact to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

This alternative’s incremental
impact to environmental justice
communities would be minor to
moderate adverse and minor
beneficial.*

The overall cumulative impact to
environmental justice communities
would be major adverse.

Finfish and essential fish
habitat*

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

The overall cumulative impact to
finfish and essential fish habitat would
be moderate adverse and moderate
beneficial.*

This alternative’s incremental
impact to finfish and essential fish
habitat would be moderate adverse
and moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

This alternative’s incremental
impact to finfish and essential fish
habitat would be moderate adverse
and moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

This alternative’s incremental
impact to finfish and essential fish
habitat would be moderate adverse
and moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

This alternative’s incremental
impact to finfish and essential fish
habitat would be moderate adverse
and moderate beneficial. *

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial . *

This alternative’s incremental
impact to finfish and essential fish
habitat would be moderate adverse
and moderate beneficial.*

The overall cumulative impact to
finfish and essential fish habitat
would be moderate adverse and
moderate beneficial.*

Land use and coastal
infrastructure*

Continuation of current trends.

The overall cumulative impact to land
use and coastal infrastructure would
be minor adverse.

This-alternative’s incremental

impact toland use and coastal
infrastructure would be minor
adverse and minor beneficial.*

Theoverall cumulative impact to
land use and coastalinfrastructure
would be ' minoradverse:

This alternative’siincremental

impact toland use and coastal
infrastructure would be ' minor
adverse and minor beneficial.*

The overall'cumulative impact to
land use and coastalinfrastructure
would be'minor-adverse.

This alternative’s incremental

impact to land use and coastal
infrastructure would be minor
adverse and minor beneficial.*

The overall cumulative impact to
land use and coastalinfrastructure
would’be minor adverse.

This-alternative’s incremental

impacttoland use and coastal
infrastructure wouldbe 'minor
adverse and minor beneficial.*

The overall cumulative impact to
land use and coastalinfrastructure
wouldbe minor-adverse:

This alternative’s incremental

impact toland use’and coastal
infrastructure would-be'minor
adverse and minor -beneficial.*

The overall cumulative impact to
land use‘and’coastal infrastructure
would be'minor-adverse:

Marine mammals*

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

The overall cumulative impact to
marine mammals would be moderate
adverse and minor beneficial.*

This alternative’s incremental
impact to marine mammals would
be moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental
impact to marine mammals would
be moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental
impact to marine mammals would
be moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental
impact to marine mammals would
be moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.

This alternative’s incremental
impact to marine mammals would
be moderate adverse.

The overall cumulative impact to
marine mammals would be
moderate adverse.
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Resource

Alternative A
(No Action Alternative)

Alternative B
(Proposed Action)

Alternative C
(Habitat Alternative)

Alternative D
(Transit Alternative)

Alternative E
(Viewshed Alternative)

Alternative F
(Higher Capacity Turbine
Alternative)

Navigation and vessel traffic

Continuation of current trends.

The overall cumulative impact to
navigation and vessel traffic would be
minor to moderate adverse.

This alternative’s incremental
impact to navigation and vessel
traffic would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental
impact to navigation and vessel
traffic would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental
impact to navigation and vessel
traffic would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental
impact to navigation and vessel
traffic would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

This alternative’s incremental
impact to navigation and vessel
traffic would be moderate adverse.

The overall cumulative impact to
navigation and vessel traffic would
be moderate adverse.

Other uses: aviation and air
traffic

Continuation of current trends.

The overall cumulative impact to
other aviation and air traffic uses
would be minor adverse.

This alternative’s incremental
impact to other aviation and air
traffic uses would be negligible
adverse.

The overall cumulative impact other
aviation and air traffic uses would
be minor adverse.

This alternative’s incremental
impact to other aviation and air
traffic uses would be negligible
adverse.

The overall cumulative impact other
aviation and air traffic uses would
be minor adverse.

This alternative’s incremental
impact to other aviation and air
traffic uses would be negligible
adverse.

The overall cumulative impact other
aviation and air traffic uses would
be minor adverse.

This alternative’s incremental
impact to other aviation and air
traffic uses would be negligible
adverse.

The overall cumulative impact other
aviation and air traffic uses would
be minor adverse.

This alternative’s incremental
impact to other aviation and air
traffic uses would be negligible
adverse.

The overall cumulative impact other
aviation and air traffic uses would
be minor adverse.

Other uses: land-based radar

Continuation of current trends.

The overall cumulative impact to
other land-based radar uses would be
moderate adverse.

This alternative’s incremental
impact to other land-based radar
uses would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental
impact to other land-based radar
uses would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental
impact to other land-based radar
uses would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental
impact to other land-based radar
uses would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

This alternative’s incremental
impact to other land-based radar
uses would be minor adverse.

The overall cumulative impact other
land-based radar uses would be
moderate adverse.

Other uses: military and
national security

Continuation of current trends.

The overall cumulative impact to
other military and national security
uses would be moderate adverse.

This alternative’s incremental
impact to other military and
national security uses would be
minor adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental
impact to other military and
national security uses would be
minor adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental
impact to other military and
national security uses would be
minor adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental
impact to other military and
national security uses would be
minor adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

This alternative’s incremental
impact to other military and
national security uses would be
minor adverse.

The overall cumulative impact other
military and national security uses
would be moderate adverse.

Other uses: scientific research
and surveys

Continuation of current trends.

The overall cumulative impact to
other scientific research and surveys
uses would be major adverse.

This alternative’s incremental
impact to other scientific research
and surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental
impact to other scientific research
and surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental
impact to other scientific research
and surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental
impact to other scientific research
and surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

This alternative’s incremental
impact to other scientific research
and surveys uses would be major
adverse.

The overall cumulative impact other
scientific research and surveys uses
would be major adverse.

Other uses: undersea cables

Continuation of current trends.

The overall cumulative impact to
other undersea cables uses would be
negligible adverse.

This alternative’s incremental
impact to other undersea cables
uses would be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental
impact to other undersea cables
uses would be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental
impact to other undersea cables
uses would be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental
impact to other undersea cables
uses would be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.

This alternative’s incremental
impact to other undersea cables
uses would be negligible adverse.

The overall cumulative impact other
undersea cables uses would be
negligible adverse.
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Resource

Alternative A
(No Action Alternative)

Alternative B
(Proposed Action)

Alternative C
(Habitat Alternative)

Alternative D
(Transit Alternative)

Alternative E
(Viewshed Alternative)

Alternative F
(Higher Capacity Turbine
Alternative)

Recreation and tourism

Continuation of current trends.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental
impact to recreation and tourism
would be minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental
impact to recreation and tourism
would be minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental
impact to recreation and tourism
would be minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental
impact to recreation and tourism
would be minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

This alternative’s incremental
impact to recreation and tourism
would be minor adverse.

The overall cumulative impact to
recreation and tourism would be
minor adverse.

Sea turtles*

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

The overall cumulative impact to sea
turtles would be - minor adverse and
minor beneficial.*

This alternative’s incremental
impact to sea turtles would be
minoradverseand minor
beneficial.*

The overall cumulative impact to
seaturtles would be minor adverse:

This alternative’sincremental
impacttosea turtles would be
minor adverse and minor
beneficial.*

The overall cumulative impact to
sea turtles would be minor.adverse.

This alternative’s incremental
impact to sea turtles would be
minor adverse and minor
beneficial.*

The overall cumulativeimpact to
sea turtles'would'be minor adverse.

This alternative’s incremental
impactto-sea turtles would be
minor adverse and minor
beneficial.*

The overall'cumulative impact to
sea turtles would be minor adverse.

This alternative’s.increméntal
impact to sea turtles would be
minor adverse and minor
beneficial.*

The overall cumulative impact to
sea turtles would be minor adverse.

Visual resources

Continuation of impacts to viewshed
from past and current activities.

The overall cumulative impact to
visual resources would be moderate
adverse.

This alternative’s incremental
impact to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

This alternative’s incremental
impact to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

This alternative’s incremental
impact to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

This alternative’s incremental
impact to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

This alternative’s incremental
impact to visual resources would be
moderate to major adverse.

The overall cumulative impact to
visual resources would be negligible
to major adverse.

Water quality

Continuation of current water quality
trends and sources of pollution.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental
impact to water quality would be
minor adverse.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental
impact to water quality would be
minor adverse.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental
impact to water quality would be
minor adverse.

The overall cumulative impact to
water quality would be minor
adverse.

This alternative’s incremental
impact to water quality would be
minor adverse.

The overall cumulative impact
water quality would be minor
adverse.

This alternative’s incremental
impact to water quality would be
minor adverse.

The overall cumulative impact to
water quality would be minor
adverse.

Wetlands and other waters of
the United States

Continuation of current wetland

resources trends and sources of

pollution.

The overall cumulative impact to

wetland resources would be minor
adverse.

This alternative’s incremental
impact to wetland resources would
be negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

This alternative’s incremental
impact to wetland resources would
be negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

This alternative’s incremental
impact to wetland resources would
be negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

This alternative’s incremental
impact to wetland resources would
be negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

This alternative’s incremental
impact to wetland resources would
be negligible to minor adverse.

The overall cumulative impact to
wetland resources would be minor
adverse.

* Resources with beneficial impacts are denoted by an asterisk, and alternatives within those resource rows with beneficial impacts are denoted by hatched cells and an asterisk.

" The term “adverse” has a specific meaning under NHPA Section 106 regulations (in 36 CFR 800.5) and, therefore, to remove confusion in the Cultural Resources section, the terms “negative” and “beneficial” are used in the identification of impacts under NEPA.
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3 Affected Environment and Environmental Consequences

In compliance with NEPA regulations (40 CFR 1501.3), the EIS evaluates the significance of Project
impacts based on the potentially affected environment (context) and degree of effects (intensity). Impact
levels described in BOEM’s 2007 Programmatic Environmental Impact Statement for Alternative Energy
Development and Production and Alternate Use of Facilities on the Outer Continental Shelf, Final
Environmental Impact Statement (MMS 2007) were used as the initial basis for establishing adverse and
beneficial impacts specific to each resource. These impact levels were then further refined based on
scientific literature and best professional judgment and are presented in Section 3.3.

Where adverse or beneficial is not specifically noted, the reader should assume the impact is adverse.**
These overall determinations consider the combined effects of the individual impact level for each
impact-producing factor (IPF) for each resource, as addressed in Section 3.1. Where information is
incomplete or unavailable for the evaluation of reasonably foreseeable impacts analyzed in this chapter,
BOEM identified and conducted its analysis in accordance with Section 1502.21 of the CEQ regulations
in Appendix C (Analysis of Incomplete or Unavailable Information).

3.1 Impact-Producing Factors

BOEM’s 2019 study National Environmental Policy Act Documentation for Impact-Producing Factors in
the Offshore Wind Cumulative Impacts Scenario on the North Atlantic Outer Continental Shelf (BOEM
2019) developed reference tables that evaluate potential impacts associated with ongoing and future
offshore wind and non—offshore wind activities. The content of these tables have been re-evaluated in
Appendix E1 to determine the relevance of each IPF to each resource analyzed in this EIS.

A resource’s geographic analysis area (GAA) is defined by the IPF with the maximum geographic area of
impact. The purpose of using these GAASs is to capture the impacts from planned activities to each of
those resources potentially impacted by the Proposed Action. The GAA for each resource area is defined
in the resource area sections of the EIS. GAAs are further discussed in Appendix E and complex GAAs
are defined in Appendix G.

Each resource area in this chapter (Sections 3.4 to 3.22) includes a discussion of future offshore wind
projects and other reasonably foreseeable activities without the Proposed Action, otherwise known as the
No Action Alternative. The impacts resulting from this scenario are presented with a discussion of the
IPFs for the resource area as determined by BOEM. Appendix E1 (Description and Screening of Relevant
Offshore Wind and Non—Offshore Wind Impact-Producing Factors and Negligible Impact
Determinations) includes lists of potential IPFs for each resource and provides a summary of IPFs
analyzed for each resource across all action alternatives. Consistent with Section 1502.15 of the CEQ
regulations, IPFs that are either not applicable to the resource area or are determined by BOEM to have a
negligible effect are excluded from analysis in the body of the EIS and retained in Appendix E1. IPFs that
result in a minor (or less) impact are retained in Appendix E2.

1 The term “adverse” has a specific definition under Section 106 of the National Historic Preservation Act (NHPA) and
therefore to remove confusion in the Cultural Resources section, the terms “negative” and “beneficial” are used in the
identification of impacts under NEPA.
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3.2 Mitigation Identified for Analysis in the Environmental Impact
Statement

Mitigation and monitoring measures identified for analysis in the EIS are summarized at the end of each
resource area in this chapter (Sections 3.4-3.22) and are identified in Appendix F (Environmental
Protection Measures and Mitigation and Monitoring). The EPMs (Table F-1) are those measures
Revolution Wind has committed to executing in the COP and are therefore analyzed in the EIS as
components of the Project design. Additional mitigation measures identified by BOEM, as well as those
that may result from reviews under other statutes, are shown in Table F-2. Each resource area discusses
how and to what degree the additional mitigation measures could reduce impacts. Please note that not all
of these mitigation measures are within BOEM’s statutory and regulatory authority but could be adopted
and imposed by other governmental entities. If BOEM decides to approve the COP, its ROD would state
which of the mitigation and monitoring measures identified by BOEM in Table F-2 have been adopted,
and if not, why.

3.3 Definition of Impact Levels

Based on previous environmental reviews, subject matter expert input, consultation efforts, and public
involvement to date, BOEM has identified the resources in Table 3.3-1 as potentially affected by the
Project. These resources fall into three categories: 1) physical resources, 2) biological resources, and 3)
socioeconomic and cultural resources.

The EIS uses a four-level classification scheme (negligible, minor, moderate, and major) to characterize
the potential impacts of the alternatives, including the Proposed Action. Table 3.3-2 provides negative (i.e.,
adverse) impact levels for each resource category, whereas Table 3.3-3 provides beneficial impact levels.
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Table 3.3-1. Resources Potentially Affected by the Project

Physical Resources

Biological Resources

Socioeconomic and Cultural Resources

Air quality
Water quality

Bats

Benthic habitat and invertebrates

Birds

Coastal habitats and fauna

Finfish and essential fish habitat

Marine mammals

Sea turtles

Wetlands and other Waters of the United States (WOTUS)

Commercial fisheries and for-hire recreational fishing
Cultural resources

Demographics, employment, and economics
Environmental justice

Land use and coastal infrastructure

Navigation and vessel traffic

Other uses (marine, military use, aviation, offshore energy)
Recreation and tourism

Visual resources
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Table 3.3-2. Definitions of Potential Adverse Impact Levels

Impact Level Biological and Physical Resources Socioeconomic Resources Cultural Resources Visual Resources
Negligible Either no impact or no measurable impacts. Either no impact or no measurable impacts Impacts would be so small as to be unmeasurable (i.e., Seascape/Landscape impact assessment: Very little or no
finding of “no historic properties affected” or “no historic | impact on seascape/landscape unit character, features,
properties adversely affected” pursuant to 36 CFR 800). elements, or key qualities because unit lacks distinctive
character, features, elements, or key qualities; values for
these are low; and/or Project visibility is minimal.
Visual impact assessment: Very little or no impact on
viewers’ visual experience because view value is low,
viewers are relatively insensitive to view changes, and/or
Project visibility is minimal.

Minor Most adverse impacts on the following affected Most adverse impacts on the affected activity or Cultural resources (historic properties that include Seascape/landscape impact assessment: Small but
resource(s) could occur AND the affected resource would | community, including traditional cultural practices, could | archaeological sites, buildings, structures, objects, and noticeable impact on seascape/landscape unit character,
recover completely without remedial or mitigating be avoided; impacts would not disrupt the normal or districts that are listed in or eligible for the NRHP) would | features, elements, or special qualities because project is
action, including routine functions of the affected activity or community, be affected; however, conditions would be imposed to somewhat inconsistent with unit character; negatively
local ecosystem health; including traditional cultural practices; OR ensure consistency with the Secretary’s Standards for the | affects unit features, elements, or key qualities; and/or
the extent and quality of local habitat for bothspecial- the affected activity or community, including traditional Treatme.nt of Histgric P'rop'erties($36 C'FR 6?) to avoic? project visibility is low.
status species and species common to the proposed cultural practices, is expected to return to a condition adverse impacts. (|’;e., finding of “no historic properties Visual impact assessment: Change to the view would
project area; with no measurable impacts without remedial or adversely affected” pursuant to 36 CFR 800). have a small but noticeable impact on visual experience

. . mitigating action. because view value is low, viewers are relatively
the richness or abundance of local species common to . " . . e
. insensitive to view changes, and/or project visibility is
the proposed project area; and low.
air or water quality.

Moderate A notable and measurable adverse impact on the Mitigation would reduce adverse impacts substantially Characteristics of cultural resources would be altered in a | Seascape/landscape impact assessment: Substantial
affected resource(s) could occur AND the affected during the life of the proposed Project, including way that would diminish the integrity of the property’s impact on seascape/landscape unit character, features,
resource would recover completely when remedial or decommissioning; the affected activity or community, location, design, setting, materials, workmanship, feeling, | elements, or special qualities because the Project is
mitigating action is taken, including including traditional cultural practices, would have to or association (i.e., finding of “historic properties clearly inconsistent with unit character; substantially
local ecosystem health; adjust somewhat to account for disruptions due to adversely affected” pursuant to 36 CFR 800). Measures negatively affects unit features, elements, or key

. . . notable and measurable adverse impacts of the Project; to resolve adverse effects would minimize impacts, and qualities; and/or Project visibility is moderate.
the extent and quality of local habitat for both special- OR once the impacting agent is gone, the affected the adversely affected property would remain NRHP ; ; ;
status species and species common to the proposed . Lo . - . Visual impact assessment: The change to the view would
project area: actlw.ty or.communlty, including tradltlon.a.I CU|tL.JI‘a| eligible. have a substantial impact on the viewers’ visual
. . practices, is expected to return to a condition with no experience because view value is moderate, the viewers
the richness or abundance of local species common to measurable impacts, when remedial or mitigating action are moderately sensitive to the changes in the view
the proposed project area; and is taken. . N ’
and/or the visibility of the Project is moderate.
air or water quality.

Major A regional or population-level adverse impact on the Mitigation would reduce adverse impacts somewhat Characteristics of cultural resources would be affected in | Seascape/landscape impact assessment: Dominant
affected resource(s), could occur AND the affected during the life of the Project, including decommissioning; | a way that would diminish the integrity of the property’s | impact on seascape/landscape unit character, features,
resource would not fully recover, even after the the affected activity or community, including traditional location, design, setting, materials, workmanship, feeling, | elements, or key qualities; fundamentally changes unit
impacting agent is gone and remedial or mitigating action | cultural practices, would have to adjust to significant or association (i.e., finding of “historic properties character, features, elements, or key qualities, and
is taken, including disruptions due to large local or notable regional adverse | adversely affected” pursuant to 36 CFR 800). Measures visibility of the Project is high.
ecosystem health; impacts of the Project; AND to resolve adverse effects would mitigate impacts; Visual impact assessment: Dominate visual experience
the extent and quality of habitat for both special-status the affected activity or community, including traditional | however, important characteristics would be altered to | ejther because view value is moderate to high, viewers
species and species common to the proposed project cultural practices, may retain measurable impacts the extent 'that t_he adV.er'SEW affected property would no | are moderately to highly sensitive to view changes, and
area: indefinitely, even after the impacting agent is gone and longer be listed in or eligible for the NRHP. the visibility of the Project is moderate to high.

' . remedial action is taken.
species common to the proposed project area; and
air or water quality.
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Table 3.3-3. Definitions of Potential Beneficial Impact Levels

Impact Level | Biological, Physical, and Cultural Resources Socioeconomic Resources
Negligible Either no impact or no measurable impacts. Either no impact or no measurable impacts.
Minor A small and measurable A small and measurable
improvement in ecosystem health; improvement in human health;
increase in the extent and quality of habitat for both special-status species and species benefits for employment (e.g., job
common to the proposed project area; creation, workforce development);
increase in populations of species common to the proposed project area; improvement to infrastructure/facilities
improvement in air or water quality; or and community services;
Benefits to cultural resources (historic properties that include archaeological sites, buildings, economic improvement; or
structures, objects, and districts that are listed or eligible for the NRHP) would passively benefit for tourism or traditional cultural
preserve historic properties consistent with the Secretary’s Standards for the Treatment of practices.
Historic Properties or passively create conditions to protect archaeological sites.
Moderate A notable and measurable A notable and measurable
improvement in local ecosystem health; improvement in human health;
increase in the extent and quality of local habitat for both special-status species and benefits for employment (e.g., job
species common to the proposed project area; creation, workforce development);
increase in individuals or populations of species common to the proposed project area; improvements to facilities/infrastructure
improvement in air or water quality; or and community services;
Benefits to cultural resources would actively preserve historic properties (historic properties economic improvement; or
that include archaeological sites, buildings, structures, objects, and districts that are listed in benefit for tourism or traditional cultural
or eligible for the NRHP) consistent with the Secretary’s Standards for the Treatment of practices.
Historic Properties.
Major A regional or population-level A large local or notable regional
improvement in the health of ecosystems; improvement in human health;
increase in the extent and quality of habitat for both special-status and commonly benefits for employment (e.g., job
occurring species; creation, workforce development);
improvement in air or water quality; or improvements to facilities and
Benefits to cultural resources would rehabilitate, restore, or reconstruct historic properties community services;
consistent with the Secretary’s Standards for the Treatment of Historic Properties, including economic improvement; or
cultural landscapes and traditional cultural properties. benefit to tourism or traditional cultural
practices

Note: No potential for beneficial impacts to visual resources were identified; therefore, this resource category was not included in this table.
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With regard to temporal extent, construction effects generally diminish once construction ends; however,
ongoing O&M activities could result in additional impacts for the potential 35-year life of the Project.
Additionally, Revolution Wind would have up to an additional 2 years to complete decommissioning
activities. Therefore, the EIS considers the time frame beginning with construction and ending when the
Project’s decommissioning is complete, unless otherwise noted. Table 3.3-4 provides the duration terms
used in the EIS.*?

Table 3.3-4. Definitions of Duration Terms

Duration Term | Definitions

Long-term Effects that last for a long period of time (e.g., decades or longer, including impacts beyond

effects the life of the Project). An example would be the loss of habitat where a foundation has been
installed.

Short-term Effects that extend beyond construction, potentially lasting for several months, but not for

effects several years or longer. An example would be the clearing of onshore shrubland vegetation

during construction; the area would be revegetated when construction is complete, and once
revegetation is successful, this effect would end.

Temporary Effects that end as soon as the activity ceases. An example would be road closures or traffic
effects delays during onshore cable installation. Once construction is complete, the effect would end.

Within the cumulative analysis, Table 3.3-5 provides the terms used in the EIS to describe the incremental
impact of the action alternative in relation to the combined impacts from all ongoing and planned
activities, including both non—offshore wind and offshore wind activities.

Table 3.3-5. Definitions of Incremental Impact Terms

Term Definitions

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

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

Appreciable Appreciable: The incremental impact contributed by the action alternative constitutes a large
portion of the impacts from all ongoing and planned activities.

12 NMFS (2021) recommends the following temporal definitions, which have been applied to benthic and EFH resource areas in
this EIS: short term (less than 2 years); long term (2 years to < life of the project); permanent (life of the Project or longer).
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3.4 Air Quality

The reader is referred to Appendix E2 Assessment of Resources with Minor (or Less) Impact
Determinations for a discussion of current conditions and potential impacts to air quality from
implementation of the Proposed Action and other considered alternatives.
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3.5 Bats

The reader is referred to Appendix E2 Assessment of Resources with Minor (or Less) Impact
Determinations for a discussion of current conditions and potential impacts to bats from implementation
of the Proposed Action and other considered alternatives.
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3.6 Benthic Habitat and Invertebrates

3.6.1 Description of the Affected Environment and Environmental Consequences of the
No Action Alternative for Benthic Habitat and Invertebrates

This section evaluates effects to benthic habitat and invertebrate resources within their respective GAAS
under the No Action Alternative, which considers the current environmental baseline and probable future
conditions regarding the development of planned and probable future offshore wind energy projects on
the mid-Atlantic OCS. These ongoing activities are expected to contribute to the potential cumulative
effects of the Proposed Action and other action alternatives. The characterization of existing and likely
future conditions presented herein is consistent with BOEM’s guidance for evaluating cumulative effects
analyses for offshore wind activities on the North Atlantic OCS (BOEM 2019).

While these two resources are described separately for the purpose of this EIS, it is important to recognize
that invertebrates are an important component of benthic habitat. The factors that contribute to benthic
habitat function comprise the physical mixture, or composition, of substrate types (e.g., bedrock,
boulders, gravel, sand, and silt) and benthic habitat structure, which comprises both the three-dimensional
structure of sediments (e.g., bedrock towers and boulder piles, or sandwaves in fine sediment) and the
structural complexity created by habitat-forming invertebrates and other organisms. For example, certain
amphipods and worms enclose themselves in tubes burrowed into fine-grained sediments like sand and
mud. These organisms live in dense colonies, and the exposed portions of their tubes provide complex
structure used as cover by juveniles of several fish species. Encrusting organisms like sponges and mussel
colonies that form on cobbles and boulders similarly provide complex structure and foraging
opportunities for fish and other invertebrates. The duration of impacts to benthic habitat from different
construction activities is best understood as the time required for habitat-forming invertebrates to recover
from the associated disturbance.

3.6.1.1 Benthic Habitat

Geographic analysis area: The GAA for benthic habitat comprises the maximum work area; selected
control and reference areas for monitoring activities under the Project fisheries research and monitoring
plan (FRMP) (Revolution Wind and Inspire Environmental 2021); 5,650-foot and 6,550-foot buffers on
either side of the RWEC in federal and state waters, respectively; and a 1,500-foot buffer on either side of
the IAC corridor over the entirety of its length, including the foundation and scour protection footprints;
and a 1,500-foot buffer around the OSS-link cables over the entirety of their lengths. These areas are
shown in Figure 3.6-1. FRMP survey activities will be randomly distributed within their associated
control and reference areas. As such, those areas do not represent an anticipated impact footprint; rather,
they represent the broader area in which limited effects will occur. The RWEF, IAC, and OSS-link impact
buffers represent the maximum extent of measurable impacts on benthic habitat composition resulting
from Project construction and operations. The associated IPFs include bottom-disturbing activities such as
anchoring, seafloor preparation, cable and foundation installation, and placement of cable and scour
protection that would lead to localized changes in the composition and three-dimensional structure of
seafloor sediments. This includes areas affected by the deposition of suspended sediments from
construction-related seafloor disturbance resulting from deposition of suspended sediments disturbed
during construction exceeding 0.003 inch (0.1 millimeter [mm]) in depth. They also include operational
effects from the presence of structures that would lead over time to changes in seafloor composition,
specifically the composition and three-dimensional structure of sediment types around WTG and OSS
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foundations resulting from reef effects. The encompassed area shown on Figure 3.6-1 that lies between
the FRMP monitoring sites and the impact buffers within the RWF and RWEC are outside the likely
extent of impacts to benthic habitat composition and are not included in the GAA. The GAA has been
defined to reflect the limited extent of impacts from Project activities on the structure and composition of
the seafloor. This definition was selected because the GAA captures the extent of benthic habitat
occurring within the footprint of Project activities because the seafloor sediments that comprise benthic
habitats do not move or migrate at regional scales like other biological resources. This area also accounts
for some transport of water masses, sediment transport, and benthic invertebrate larval transport due to
ocean currents.

It is important to recognize that certain habitat-forming invertebrates and other organisms that live in and
on seafloor sediments are an important part of benthic habitat structure. Impacts to these organisms are
influenced by and extend beyond impacts to benthic habitat composition. Because the geographic range
and population structure of these organisms are influenced by oceanic currents and stratification patterns,
the geographic extent of potential cumulative impacts on invertebrates that contribute to benthic habitat
structure is necessarily broader than that for substrate composition and are analyzed separately. The GAA
for invertebrates, including habitat-forming invertebrates, is described in Section 3.6.1.2.
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Figure 3.6-1. Geographic analysis area for benthic habitat.
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Affected environment: The Mid-Atlantic Regional Council on the Ocean (MARCO) (2019), BOEM (Guida
et al. 2017), and Revolution Wind (Fugro 2020) conducted large-scale general benthic habitat mapping
within the RWF and along the RWEC corridor. Inspire Environmental (2021) characterized site-specific
benthic habitat conditions by combining photographic surveys with side-scan sonar and backscatter data
collected by Fugro (2020) to support the essential fish habitat (EFH) analysis. Inspire Environmental
(20204, 2021) has characterized substrate composition using the Coastal and Marine Ecological
Classification Standard (CMECS) (Federal Geographic Data Committee [FGDC] 2012) and mapped benthic
habitat to support analysis of impacts on living marine resources following NMFS (2021a).

For the purposes of analysis, four substrate classes are consolidated into three habitat groups: 1) large-
grained complex habitat, 2) complex habitat, and 3) soft-bottom habitat. These groups were based on
substrate size and composition and on their use by marine organisms. Large-grained complex habitat is
composed primarily of hard surfaces in the form of large boulders and bedrock. Complex habitat
comprises a diversity of habitat types, including small boulders; cobbles and coarse gravel; shell hash;
substrate matrices composed predominantly of boulders, cobbles, and pebbles mixed with patches of finer
material (e.g., pebbles in a sand matrix); and/or submerged aquatic vegetation. Complex habitats provide
a mixture of hard surfaces and fine material that provide habitat for many different species. Invertebrate
species that encrust or attach themselves to the hard surfaces provided by immobile boulders and cobbles
are important components of complex benthic habitat. Soft-bottom benthic habitat is composed of silt,
sand, sandy mud, mud, and muddy sand areas and does not include a substantial portion of coarse-grained
sediment, although scattered patches of gravels and small cobbles may be present. The distribution of
these habitat types within the RWF maximum work area and the RWEC installation corridor is displayed
in Figures 3.6-2 and 3.6-3, respectively, and summarized in Table 3.6-1. The impacts of the Proposed
Action and the other action alternatives would be contained entirely within the areas shown.

All seafloor sediments with the exception of bedrock and large boulders are mobile to varying degrees
and are continually reshaped by bottom currents (Butman and Moody 1983; Daylander et al. 2012) and
biological activity. These processes form features like sandwaves, ripples, and depressions that are used
by many different fish species (Langton et al. 1995). For example, mobile waves in the substrate form
natural depressions and can expose biological structures like amphipod tubes. These features provide
cover for small fish and are components of designated EFH for some species, such as red and silver hake.
BOEM (2020) defines ripples as sediment waves less than 1.6 feet high, mega-ripples are sediment waves
between 1.6 and 4.9 feet high, and sandwaves are sediment waves greater than 4.9 feet high. These
features are most prominent in soft-bottom habitat but can occur in any benthic habitat type (Inspire
Environmental 2021).
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Table 3.6-1. Proportional Distribution of Benthic Habitat Types within the Revolution Wind Farm
Maximum Work Area and Revolution Wind Export Cable Installation Corridor and the Proportional
Composition of Mapped Area by Benthic Habitat Type

Project Component Total Mapped | Large-Grained Complex (%) Soft-Bottomed | Anthropogenic
Area (acres) Complex (%) (%) (%)

RWF maximum work 58,143 19.1% 30.0% 50.8% 0.0%

area

RWEC - OCS 5,028 0.6% 32.1% 67.2% 0.0%

installation corridor

RWEC — Rl installation 5,728 3.1% 14.3% 82.2% 0.5%

corridor

3.6.1.1.1 Future Offshore Wind Activities (without Proposed Action)

This section discloses potential benthic impacts associated with future offshore wind development.
Analysis of impacts associated with ongoing activities and future non—offshore wind activities is provided
in Appendix E1. The duration of impacts disclosed for this resource deviate slightly from the general
guidelines in Section 3.3 using the following: short term (less than 2 years); long term (2 years to < life of
the project); permanent (life of the project).’® The impact definitions used are the same as described in
Section 3.3. The analysis presented below comprises those IPFs associated with planned and future
offshore wind energy development that are likely to result in greater than negligible effects on benthic
habitat composition and structure. Those IPFs that are likely to result in negligible effects and impacts
from other non—offshore wind—related activities are analyzed in Appendix E1, Table E2-3.

Offshore wind development projects will eventually be decommissioned and removed from the marine
environment at the end of project life. It is not practicable at this Project to provide specific estimates of
the potential extent and magnitude of decommissioning impacts. However, it is anticipated that
decommissioning effects on benthic habitat and invertebrates will be broadly similar to those resulting
from Project construction, with the exception that unexploded ordnance (UXO) detonation and impact
pile driving will not be required. These impacts are described generally herein, with the understanding
that BOEM would require every offshore wind project to develop a project-specific decommissioning
plan to remove each facility at the end of its operational life. Those plans would all be subject to
independent environmental and regulatory review requirements that would fully consider the impacts of
project decommissioning in the context of future environmental baseline conditions.

13 NMFS (2021b) recommends the following temporal definitions: short term (less than 2 years); long term (2 years to < life of
the project); permanent (life of the project).
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Offshore Activities and Facilities

Anchoring and new cable emplacement/maintenance: Under the No Action Alternative, the Project would
not be built and there would be no offshore wind-related anchoring or cable emplacement and
maintenance activities within the GAA. No associated effects would occur in the GAA and therefore the
impacts of this IPF would be negligible adverse.

Climate change: Climate change is altering water temperatures, circulation patterns, and oceanic
chemistry at global scales. These changes could indirectly affect benthic habitat structure and composition
through a variety of mechanisms. For example, changes in freshwater runoff rates and the frequency of
large storm events could change the rate of delivery of fine sediments to nearshore environments and
sediment transport patterns in the offshore environment. Climate change has resulted in a measurable
increase in annual precipitation on the East coast, increasing the amount of freshwater runoff and the
delivery of sediments and stormwater pollutants to coastal and estuarine habitats. This has altered the
character of these habitats in ways that have adversely affected some marine species (NOAA 2021).
Sediment transport patterns on the mid-Atlantic OCS are strongly influenced by winter storm events
(Daylander et al. 2012). Climate change is projected to lead to a general decrease in wave height and
change in wave period on the mid-Atlantic OCS (Erikson et al. 2016), which could modify these sediment
transport patterns. This in turn could alter the structure of certain benthic habitats and the distribution of
benthic features like sandwaves and ripples within the GAA over time. Climate change has also
influenced benthic habitat composition by altering the environmental conditions experienced by habitat-
forming invertebrates in the GAA. For example, warmer water could influence invertebrate migration and
could increase the frequency or magnitude of disease (Brothers et al. 2016; Hoegh-Guldberg and Bruno
2010). Ocean acidification, also a function of climate change, is contributing to reduced growth or the
decline of zooplankton and other invertebrates that have calcareous shells (Pacific Marine Environmental
Laboratory [PMEL] 2020). Climate change has also altered the distribution of many fish and invertebrate
species, including organisms that prey on and provide forage for habitat-forming invertebrates (see
Section 3.6.1.2). These trends are expected to continue under the No Action Alternative. The severity of
impacts on benthic habitat resulting from climate change are uncertain but are anticipated to range from
minor to moderate adverse and would be effectively permanent.

Presence of structures: Under the No Action Alternative, the Project would not be built and there would
be no offshore wind-related structures placed within the GAA and no associated construction and
operational activities. No associated effects would occur in the GAA and therefore the impacts of this IPF
would be negligible adverse.

3.6.1.1.2 Conclusions

Under the No Action Alternative, BOEM would not approve the COP; Project construction and
installation, O&M, and decommissioning would not occur; and potential impacts on benthic habitat and
habitat-forming invertebrates associated with the Project would not occur.

Based on the analysis presented under the IPFs above, BOEM anticipates that the planned and future
offshore wind activities would have no effect on benthic habitat composition within the GAA for benthic
habitat. However, reasonably foreseeable impacts from climate change and other ongoing activities like
navigation, dredging and dredge disposal, commercial vessel anchoring, and fishing activities would
contribute to ongoing adverse impacts on benthic habitat composition. BOEM anticipates that the overall
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impacts associated with ongoing activities in the GAA combined with reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in
minor to moderate adverse impacts on benthic habitat.

3.6.1.2 Invertebrates

Geographic analysis area: The intent of the GAASs used in this EIS is to define a reasonable boundary for
assessing the potential effects, including cumulative effects, resulting from the development of an
offshore wind energy industry on the mid-Atlantic OCS. GAAs for marine biological resources are
necessarily large because marine populations range broadly and cumulative impacts can be expressed
over broad areas. GAASs are not used as a basis for analyzing the direct and indirect effects of the
Proposed Action, which represent a subset of these broader effects and expressed over a smaller area.
These impacts are analyzed specific to each IPF.

The GAA for invertebrates is shown in Figure 3.13-1. This analysis area is the same for finfish and EFH
resources, encompassing the Scotian Shelf, Northeast Shelf, and Southeast Shelf Large Marine
Ecosystems, which captures the likely extent of adult and juvenile movement and egg and larval dispersal
patterns within U.S. waters for most species in this group. The invertebrate GAA encompasses the extent
of potential effects on habitat-forming organisms that comprise an important component of benthic
habitat structure. Therefore, while Project-related impacts to benthic habitat composition are restricted to
a relatively small geographic area, the GAA for impacts to habitat-forming organisms is necessarily large.
Because the GAA for invertebrates is large, the focus of the analysis in this EIS is on those species that
are likely to occur in the vicinity of the proposed RWF and RWEC on an at least infrequent basis and
could be impacted by Project activities.

Affected environment: For the purposes of the EIS, marine invertebrates are grouped into three
categories: 1) pelagic invertebrates, specifically squid and pelagic invertebrate eggs and larvae; 2) benthic
invertebrates associated with soft sediments (i.e., soft-bottom benthic habitat); and 3) benthic
invertebrates associated with hard surfaces, such as boulders, cobble, and coarse gravel (i.e., complex
benthic habitat). Certain invertebrates in the latter two groups comprise and/or form complex structures
that provide habitat for fish and other marine organisms and are therefore an important component of
benthic habitat structure.

Squid, specifically longfin squid (Doryteuthis pealeii) and shortfin squid (lllex illecebrosus), are the
pelagic invertebrate species likely to occur in the GAA during their juvenile and adult life stages
(Cargnelli et al. 1999; Lowman et al. 2021). However, numerous benthic invertebrate species have
pelagic eggs and larvae and rely on currents to disperse their offspring to new habitats (e.g., Chen et al.
2021; McCay et al. 2011; Munroe et al. 2018; Roarty et al. 2020; Zhang et al. 2015). These dispersed
eggs and larvae are also a component of EFH as they form part of the prey base for a variety of species
during one or more life stages.

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

Invertebrates associated with hard substrates are found on the different types of complex habitat defined
in Section 3.6.1.1 (i.e., large-grained complex and complex habitats). This group includes a diversity of
species, such as members that firmly attach to hard surfaces or that crawl, rest, and/or cling to the surface
of and/or shelter in the interstitial spaces between cobbles and boulders. Attached invertebrates use
structures like pedal discs, cement, and byssal threads to attach to hard surfaces. Nonattached organisms
use feet, claws, appendages, spines, suction, negative buoyancy, or other means to stay in contact with the
hard substrate and may or may not be capable of slow movement over the surface. Examples of attached
invertebrates include sea anemones, barnacles, corals, sponges, hydroids, bryozoans, mussels, and
oysters. Examples of non-attached organisms include crabs, small shrimp, amphipods, starfish, and sea
urchins (FGDC 2012; Inspire Environmental 2020a). Some economically important invertebrate
species—notably, American lobster (Homarus americanus; also referred to as lobster)—are associated
with hard substrates. Both soft-sediment and hard-surface invertebrate species are likely to be present
within complex benthic habitat, with the former using patches of soft substrate commonly found in this
habitat type. Soft-sediment invertebrates would be largely dominant in soft-bottom habitats, although
some hard-surface species may occur on scattered hard surfaces where they are available.

Several commercially important invertebrate species, such as lobster, Atlantic sea scallop, longfin inshore
squid and shortfin squid, and ocean quahog, occur within the RWF and RWEC portions of the GAA
(Inspire Environmental 2020b). Squid eggs, most likely longfin squid, were observed at survey locations
within the RWF footprint (Inspire Environmental 2020a), indicating that this species spawns in the
vicinity. Squid attach their eggs to bottom substrates and use both complex and soft-bottom benthic
habitats for spawning.

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

3.6.1.2.1 Future Offshore Wind Activities (without Proposed Action)

This section discloses potential invertebrate impacts associated with future offshore wind development.
The analysis presented below comprises those IPFs associated with planned and future offshore wind
energy development that are likely to result in greater than negligible effects on benthic habitat
composition and structure. Those IPFs that are likely to result in negligible effects are analyzed in
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Appendix E, Table E2-3. The duration of impacts disclosed for this resource deviate slightly from general
guidelines provided in Section 3.3 (see footnote in Section 3.6.1.1.1).

Offshore Activities and Facilities

Accidental releases and discharges: Offshore wind energy development could result in the accidental
release of water quality contaminants or trash/debris, which could theoretically lead to an increase in
debris and pollution in the invertebrate GAA. Additionally, increased vessel traffic associated with
offshore wind energy development presents the potential for the inadvertent introduction of invasive
species during discharge of ballast and bilge water. This includes invasive invertebrate species that could
compete with, prey on, or introduce pathogens that negatively affect native invertebrates. See Section
3.21.1 for an analysis of the contribution of future offshore wind projects to water quality. Compliance
with state and federal regulatory water quality requirements would effectively avoid any measurable
impacts on invertebrates.

The risk of releases from future offshore wind activities would represent a low percentage of the overall
risk from ongoing activities. In the context of reasonably foreseeable environmental trends, the combined
impacts on invertebrate resources (mortality, decreased fitness, disease) from accidental releases and
discharges are expected to be minimal, localized, and short term due to the likely limited extent and
duration of a release. On this basis, the effects of this IPF on invertebrates under the No Action
Alternative would be negligible adverse.

Anchoring and new cable emplacement/maintenance: Up to 2,672 acres could be affected by
anchoring/mooring activities during offshore wind energy development within the invertebrate GAA. As
discussed under benthic habitat, this offshore energy facility construction would involve direct disturbance
of the seafloor, leading to direct impacts on invertebrates, and these effects would be localized to the
disturbance footprint and vicinity. The severity of these effects would vary depending on the species and
life stage sensitivity to specific stressors that extend into the area, resulting in minor to moderate adverse
impacts on invertebrates. Such impacts are expected to be localized and short term but could be long term
in duration if they occur in eelgrass beds or permanent if they occur in hard-bottom habitats.

Future projects would also disturb up to 21,073 acres of seafloor from cable installation within the
invertebrate GAA. The specific type and extent of habitat conversion and the resulting effects on
invertebrates due to seafloor disturbance would vary depending on the project design and site-specific
conditions. In addition, bottom-disturbing fishing activities, such as benthic trawl and scallop dredge
fisheries, would continue to occur. These activities would result in short-term to long-term alterations of
the seafloor. Invertebrates associated with soft-bottom habitat could be displaced if desired habitats, such
as biogenic depressions, are altered, and the duration of displacement would vary depending on the nature
of the effect. For example, seafloor preparation and cable installation would flatten sandwaves and
eliminate or alter depressions in soft-bottom habitats. As stated in Section 3.6.1.1.1, those habitats would
be expected to recover within 18 to 24 months as the seafloor is reshaped by natural sediment transport
processes (Daylander et al. 2012) and seafloor-dwelling organisms recover following disturbance (HDR
2018). In contrast, relocation of boulders into soft-bottom habitat during seafloor preparation could
permanently displace invertebrates within that footprint that rely on sand and mud substrates.

The development of future offshore wind energy facilities would create a distributed network of artificial
reefs on the mid-Atlantic OCS. These reefs form biological hotspots that could support species range
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shifts and expansions, the establishment of nonnative species, and changes in biological community
structure (Degraer et al. 2020; Methratta and Dardick 2019; Raoux et al. 2017). Those changes could
influence invertebrate community structure in the future, but the nature, extent, and biological
significance of these potential changes are difficult to predict and a topic of ongoing research.

Bycatch: A range of monitoring activities have been proposed to evaluate the short-term and long-term
effects of existing and planned offshore wind development on biological resources and are also likely for
future wind energy projects on the OCS. Some of these monitoring activities are likely to affect
invertebrates. For example, the South Fork Wind Fisheries Research and Monitoring Plan (South Fork
Wind, LLC [SFW] and Inspire Environmental 2020) included both direct sampling of invertebrates and
the potential for bycatch of invertebrates and/or damage to habitat-forming invertebrates by sample
collection gear. Biological monitoring uses the same types of methods and equipment employed in
commercial fisheries, meaning that impacts to invertebrates would be similar in nature but reduced in
extent in comparison to impacts from current and likely future fishing activity. Monitoring activities are
commonly conducted by commercial fishers under contract who would otherwise be engaged in fishing
activity. As such, research and monitoring activities related to offshore wind would not necessarily result
in an increase in bycatch-related impacts on invertebrates, although the distribution of those impacts
could change. Therefore, any bycatch-related impacts on invertebrates would be negligible to minor
adverse and short term in duration.

Climate change: As discussed under benthic habitat, climate change is altering water temperatures,
circulation patterns, and oceanic chemistry at global scales. These changes have affected habitat
suitability for the invertebrate community of the GAA. For example, several invertebrate species are
shifting in distribution to the northeast, farther from shore and into deeper waters, in response to an
overall increase in water temperatures and an increasing frequency of marine heat waves (NOAA 2021).
Hale et al. (2017) observed that the biogeographic ranges of several species of subtidal benthic
invertebrates, such as clams and bristleworms, are shifting northward in an apparent response to these
stressors. Tanaka et al. (2020) project that suitable habitat ranges on the mid-Atlantic OCS for lobster and
sea scallop are likely to shift farther offshore and northward, respectively, in the coming decades. Warmer
water could broadly influence invertebrate migration and dispersal, rates of colonization by invasive
species, and the frequency and severity of disease outbreaks (Brothers et al. 2016; Hoegh-Guldberg and
Bruno 2010). Ocean acidification, also a function of climate change, is contributing to the reduced growth
or decline of zooplankton and other invertebrates that have calcareous shells (PMEL 2020; Petraitis and
Dudgeon 2020). These ongoing changes have altered marine habitats in ways that have adversely affected
some marine invertebrate species (NOAA 2021), including habitat-forming organisms. These trends are
expected to continue under the No Action Alternative. The intensity of adverse impacts resulting from
climate change are uncertain but are anticipated to be minor to moderate adverse.

EME: At least 10 submarine power and communications cables are present within or in the vicinity of the
GAA for invertebrates. These cables would presumably continue to operate and generate EMF effects
under the No Action Alternative. While the type and capacity of those cables is not specified, the
associated baseline EMF effects can be inferred from available literature. For example, electrical
telecommunications cables are likely to induce a weak EMF on the order of 1 to 6.3 microvolts pV) per
meter within 3.3 feet (1 m) of the cable path (Gill et al. 2005). Fiber-optic communications cables with
optical repeaters would not produce EMF effects. EMF effects from submarine power cables would be
similar in magnitude to those described for the Proposed Action but would vary depending on specific
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transmission load. For example, the two power cables supplying Nantucket Island at a typical load of 46
kV and 420 amps (Balducci et al. 2019), are generally comparable to the 66-kV and 480-amp IAC cable.

Under the No Action Alternative, up to 10,024 miles of cable would be added in the invertebrate GAA,
producing EMF effects in the immediate vicinity of each cable during operations. BOEM anticipates that
the proposed offshore energy projects would use high-voltage alternating current (HVAC) transmission,
but high-voltage direct current (HVYDC) designs are possible and could occur. BOEM would require these
future submarine power cables to have appropriate shielding and burial depth to minimize potential EMF
effects from cable operation. EMF effects from these future projects on invertebrates would vary in extent
and magnitude depending on overall cable length, the proportion of buried versus exposed cable
segments, and project-specific transmission design (e.g., HVAC or HVDC, transmission voltage, etc.).
The available research on EMF effects on invertebrates is contradictory, varying between studies and by
type of transmission, making it difficult to draw definitive conclusions (Hutchison et al. 2020a, 2020b).
However, HVAC transmission appears to be less likely to result in measurable physiological or
behavioral effects (Hutchison et al. 2020b). Accordingly, long-term effects from Project-related EMFs on
invertebrates that live in or directly on the seafloor could range from negligible to minor adverse for
projects using HVAC transmission. Projects that use HVDC transmission could result in greater impacts.
For example, Hutchison et al. (2018, 2020a) observed measurable behavioral responses in lobster (e.g.,
increased movement and changes in foraging patterns) exposed to EMF from an HVDC transmission
cable. This suggests that HVDC transmission could influence invertebrate behavior over broader areas
(i.e., along the length of the cable corridor), which could constitute a long-term minor or moderate
adverse effect on invertebrates.

Light: Planned future activities include up to 3,008 offshore WTGs and OSS foundations in the GAA for
invertebrates. The construction and O&M of these structures would introduce new short-term and long-
term sources of artificial light to the offshore environment in the forms of vessel lighting and navigation
and safety lighting on offshore WTGs and OSS foundations.. Artificial light can attract mobile
invertebrates and can influence biological functions (e.g., spawning) that are triggered by changes in daily
and seasonal daylight cycles (Davies et al. 2015; McConnell et al. 2010). BOEM has issued guidance for
avoiding and minimizing artificial lighting impacts from offshore energy facilities and associated
construction vessels (BOEM 2021; Orr et al. 2013) and has concluded that adherence to these measures
should effectively avoid adverse effects on invertebrates, fish and other aquatic organisms. BOEM would
require all future offshore energy projects to comply with this guidance. Given the minimal and localized
nature of lighting effects anticipated under this guidance, the related effects from proposed future
activities on invertebrates are likely to be negligible adverse.

Noise: Numerous proposed offshore wind construction projects could be developed on the mid-Atlantic
OCS between 2022 to 2030 (see Appendix E). This would result in noise-generating activities—
specifically, impact pile driving, high-resolution geophysical (HRG) surveys, construction and O&M
vessel use, and WTG operation. Based on the scientific research summarized below, BOEM believes it is
reasonable to conclude that impact pile-driving, construction vessel, and HRG survey noise from future
projects could have localized adverse effects on invertebrates. Due to the unknowns associated with
proposed projects, the timing and extent of these effects on habitat and aquatic community structure
cannot currently be quantified. However, as discussed below, invertebrates are relatively insensitive to
underwater noise in comparison to other aquatic organisms like fish and marine mammals. Therefore, the
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severity of these impacts is likely to be limited to short-term impacts on individuals with no measurable
effects at the population level.

Certain construction activities, specifically impact and vibratory pile driving and HRG surveys, would
produce intense underwater sound potentially detectable to invertebrates. Invertebrates in general are
insensitive to sound pressure and can only detect the particle motion component of sound, or the vibration
of the surrounding water column and sediments in immediate proximity to a sound source (Carroll et al.
2016; Edmonds et al. 2016; Hawkins and Popper 2014). Detectable particle motion effects on
invertebrates are typically limited to within 7 feet of the source or less (Carroll et al. 2016; Edmonds et al.
2016; Hawkins and Popper 2014; Payne et al. 2007). Intense particle motion exposure can have harmful
effects on invertebrate larvae close to (i.e., within inches of) the source (Aguilar de Soto et al. 2013).
Vibration from impact pile driving can also be transmitted through sediments. Recent research (Jones et
al. 2020, 2021) indicate that longfin squid can sense and respond to vibrations from impact pile driving at
a greater distance based on sound exposure experiments. This in turn suggests that infaunal organisms,
such as clams, worms, and amphipods, may exhibit a behavioral response to vibration effects over a
larger area, but additional research is needed to confirm these effects and their biological significance.
Particle motion effects could theoretically cause injury and/or mortality to invertebrates in a limited area
around each pile and can cause short-term stress and behavioral changes to individuals over a greater
area. The affected areas would likely be recolonized in the short term, and the overall impact on
invertebrates would be minor adverse.

Tougaard et al. (2020) summarized available monitoring data on wind farm operational noise, including
both older generation geared turbine designs and quieter modern direct drive systems like those proposed
for the RWF. They determined that operating turbines produce underwater noise on the order of 110 to
125 root mean square decibels (dBrwms), occasionally reaching as high as 128 dBrwus, in the 10-hertz (Hz)
to 8-kilohertz (kHz) range. This is consistent with the noise levels observed at the BIWF (110 to 125
decibels referenced to a pressure of one micropascal [dB re 1 puPa] sound pressure level [SPL] RMS)
(Elliot et al. 2019) and the range of values observed at European wind farms and is therefore
representative of the range of operational noise levels likely to occur from future wind energy projects.
More recently, Stober and Thomsen (2021) used monitoring data and modeling to estimate operational
noise from larger (10 MW) current generation direct drive WTGs and concluded that these designs could
generate higher operational noise levels than those reported in earlier research. This suggests that
operational noise effects on invertebrates could be more intense and extensive than those considered
herein, but additional research is required to determine if significant effects on invertebrates are likely to
occur. In general, anticipated noise and particle motion levels are below established behavioral thresholds
for invertebrates, comparable to the environmental baseline in busy marine traffic areas and are unlikely
to be detectable to invertebrates. WTG foundations are readily colonized by diverse invertebrate
communities (Degraer et al. 2020; Hutchison et al. 2020c¢), indicating that operational noise has a
negligible adverse effect on habitat suitability for these species.

On this basis, underwater noise impacts from future wind energy development would likely result in
short-term localized effects on some invertebrate species in immediate proximity to intense sound sources
like pile driving. These effects would end when construction is complete. While individual invertebrates
could be harmed by noise impacts, potentially harmful impacts would be limited in extent and population-
level effects would likely be unmeasurable. Underwater noise from the operation of individual wind
farms would last for the life of each project. However, the resulting noise effects are not likely to produce
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measurable impacts on individual invertebrates. On this basis, noise effects on invertebrates from future
wind energy development in the GAA are likely to be minor adverse and limited to short-term impacts
during project construction.

Presence of structures: The future addition of up to 3,008 new WTG and OSS foundations in the
invertebrate GAA could result in artificial reef effects that influence invertebrate community structure
within and in proximity to the project footprints. As discussed under anchoring and new cable
emplacement/maintenance, artificial reefs could support species range shifts and expansions, nonnative
species, and changes in biological community structure (Degraer et al. 2020; Methratta and Dardick 2019;
Raoux et al. 2017). This could in turn influence the abundance and distribution of many invertebrates. For
example, researchers observed changes in invertebrate community composition in sediments surrounding
BIWF structures associated with changes in sediment composition caused by nutrient enrichment and the
accumulation of shell hash from mussel colonies formed on the structures (Hutchison et al. 2020c). The
resulting effects on invertebrates would vary by species. For example, invertebrates that colonize hard
surfaces, like mussels, tunicates, and sponges, would benefit from the new habitats created by offshore
wind farms. Other invertebrate species, such as crabs, worms, and lobsters, that use these complex
habitats for cover and foraging would similarly benefit. In contrast, invertebrate species associated with
soft-bottom substrates would lose some habitat and could also be affected by changes in nutrient cycling
associated with reef effects. Impacts to invertebrates could range from moderate beneficial for organisms
associated with hard surfaces to minor adverse for organisms associated with soft-bottom habitat.

While reef effects would largely be limited to the areas within and or close to wind farm footprints, the
development of individual or contiguous wind energy facilities in nearby areas could produce cumulative
effects that could influence invertebrate community structure in the future. The likelihood, nature, and
significance of these potential changes are difficult to predict and a topic of ongoing research.

Hydrodynamic disturbance resulting from the development of offshore wind farms is a topic of emerging
concern because of potential effects on the Mid-Atlantic Bight cold pool (Chen et al. 2016). The cold pool
is a mass of relatively cool water that forms in the spring and is maintained through the summer by
stratification. The cold pool supports a diversity of marine fish and invertebrate species that are usually
found farther north but thrive in the cooler waters it provides (Chen 2018; Lentz 2017). Changes in the
size and seasonal duration of the cold pool over the past 5 decades are associated with shifts in the fish
community composition of the Mid-Atlantic Bight (Chen 2018; Saba and Munroe 2019). Several lease
areas within the RI/MA WEA are located on the approximate northern boundary of the cold pool.
Changes in cold pool dynamics resulting from future activities, should they occur, could conceivably
result in changes in habitat suitability and invertebrate community structure, but the extent and biological
significance of these potential effects are unknown.

BOEM has conducted a modeling study to predict how offshore wind development in the RI/MA and MA
WEASs could affect hydrodynamic conditions in the northern Mid-Atlantic Bight. Johnson et al. (2021)
considered a range of development scenarios, including full build-out of both WEAs with a total of 1,063
WTG and OSS foundations. BOEM determined that all model scenarios would lead to small but
measurable changes in current speed, wave height, and sediment transport in the northern Mid-Atlantic
Bight. In addition, small changes in stratification could occur, leading to prolonged retention of cold water
near the seafloor within the WEAS during spring and summer. Johnson et al. (2021) used an agent-based
model to evaluate how these environmental changes could affect planktonic larval dispersal and settlement
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for two fish species and the Atlantic sea scallop. They determined that offshore wind development could
affect scallop larval dispersal patterns, leading to increases in larval settlement density in some areas and
decreases in others. For example, larval dispersal to waters southwest of Block Island is predicted to
increase while dispersal to waters south of Martha’s Vineyard would decrease under all modeled scenarios
(Johnson et al. 2021). These localized effects are unlikely to be biologically significant at population levels,
as sea scallop larvae originate in both local and distant spawning areas and are dispersed throughout the
region (Johnson et al. 2021). Further, localized changes in larval recruitment may not necessarily translate
to negative effects on adult biomass, as sea scallops can be prone to overcrowding and reduced growth
rates in areas with high larval recruitment (Bethoney and Stokesbury 2019).

While hydrodynamic impacts on invertebrates are likely to vary between species, the modeled findings
for sea scallops are likely representative of the magnitude of potential effects on any invertebrate species
having widely dispersed planktonic larvae. Localized changes in larval settlement patterns in the absence
of population-level effects would constitute a minor adverse impact on this resource. This impact would
be effectively permanent.

Sediment deposition and burial: As previously noted, cable placement and other construction activities
would disturb the seafloor, creating plumes of fine sediment that would disperse and resettle in the
vicinity. The resulting effects on invertebrates would likely be similar in nature to those observed during
construction of the BIWF (Elliot et al. 2017) but would vary in extent and severity depending on the type
and extent of disturbance and the nature of the substrates. Invertebrates like burrowing bivalve clams and
burrow-forming amphipods are highly tolerant to burial (Gingras et al 2008; Johnson 2018). More
sedentary invertebrates that cannot move within the sediment column as quickly, such as tube-dwelling
worms, could exhibit stress or mortality if completely buried (Johnson 2018). Some invertebrate species
and their eggs and larvae could be adversely affected by burial by as little as 0.4 inch (10 mm) of fine
sediment (Wilber and Clarke 2001), but indicators of stress are typically associated with burial depths on
the order of 2 inches or more (Johnson 2018). Burial effects would be short term in duration, effectively
ending once the sediments have resettled. Similarly, suspended sediment concentrations close to the
disturbance could exceed levels associated with behavioral and physiological effects on invertebrates but
would dissipate with distance, generally returning to baseline conditions within a few hours. In theory,
bed-disturbing activities occurring nearby (i.e., within a few hundred feet) could elevate suspended
sediment levels, resulting in short-term minor adverse effects on invertebrates, including some habitat-
forming invertebrate species.

3.6.1.2.2 Conclusions

Under the No Action Alternative, BOEM would not approve the COP; Project construction and
installation, O&M, and decommissioning would not occur; and potential impacts on invertebrate species
associated with the Project would not occur. However, ongoing and future activities, specifically the other
planned and potential future offshore renewable energy projects identified in Appendix E, would continue
to have short- to long-term impacts on invertebrates.

Should the proposed Project not be built, BOEM expects ongoing and future activities, including those
related to offshore wind, will continue to affect invertebrates in the GAA. Invertebrates would continue to
be exposed to a range of short- to long-term impacts from habitat disturbance, displacement, injury,
mortality, and reduced reproductive success resulting from a variety of activities. These primarily include
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resource exploitation/regulated fishing effort, bottom-disturbing fishing activities, dredging, installation
of new offshore structures and transmission cables, the presence of structures, and climate change.

Reasonably foreseeable activities other than offshore wind include commercial and recreational fishing
effort; increasing vessel traffic; increasing construction, marine surveys, marine minerals extraction, port
expansion, and channel-deepening activities; and the installation of new towers, buoys, and piers. BOEM
expects the combination of ongoing activities and reasonably foreseeable activities other than offshore
wind to result in moderate adverse impacts on invertebrates, primarily driven by ongoing dredging and
fishing activities.

The combined impact-level criteria in Table 3.3-2 and Table 3.3-3 are used to characterize the combined
effects of all IPFs likely to occur under the No Action Alternative. BOEM anticipates that the overall
impacts associated with future offshore wind activities in the GAA combined with ongoing activities,
reasonably foreseeable environmental trends, and reasonably foreseeable activities other than offshore
wind would result in moderate adverse impacts and could potentially include moderate beneficial
impacts on invertebrate resources. Future offshore wind activities are expected to contribute considerably
to several IPFs, primarily new cable emplacement and the presence of structures—namely, foundations
and scour/cable protection. BOEM has concluded that the onshore components of offshore wind energy
development are unlikely to measurably affect the marine environment and would therefore have no
effect on marine invertebrates.

Likewise, BOEM anticipates that the overall impacts associated with future offshore wind activities in the
GAA combined with ongoing activities, reasonably foreseeable environmental trends, and reasonably
foreseeable activities other than offshore wind would result in moderate adverse impacts and potentially
some moderate beneficial impacts for invertebrates. Future offshore wind activities are expected to
contribute considerably to several IPFs, the most prominent being the presence of structures. Ongoing and
future research surveys and monitoring studies will help improve the understanding of the effects of
offshore wind development on invertebrates and other marine species.

3.6.2 Environmental Consequences

3.6.2.1 Relevant Design Parameters, Impact-Producing Factors, and Potential Variances
in Impacts

The analysis presented in this section considers the impacts resulting from the maximum-case scenario
under the PDE approach developed by BOEM to support offshore wind project development (Rowe et al.
2017). The maximum-case scenario specifications defined in Appendix D, Table D-1 are PDE parameters
used to conduct this analysis. Several Project parameters could change during the development of the
final Project configuration, potentially reducing the extent and/or intensity of impacts resulting from the
associated IPFs. The design parameters in Table 3.6-2 would result in reduced impacts relative to those
generated by the design elements considered under the PDE.
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Table 3.6-2. Project Design Parameters That Could Reduce Impacts

Design Parameter Description
Fewer WTGs could be This would result in fewer offshore structures and reduced IAC length. This
permitted would reduce the extent of short-term to permanent impacts on benthic

habitat and invertebrates by

reducing the extent of benthic habitat disturbance and suspended
sediment deposition impacts from installation of foundations, cables, and
scour and cable protection, and associated vessel anchoring activities;

reducing the extent and duration of underwater noise impacts from WTG
foundation installation; and

reducing the extent of reef and hydrodynamic effects resulting from
structure presence.

The use of a casing pipe This would eliminate the need for a temporary cofferdam, resulting in less
method to construct the RWEC | extensive acoustic and vibration impacts than vibratory pile driving to
sea-to-shore transition construct a cofferdam (Zeddies 2021).

The use of a temporary This would reduce sediment deposition and burial effects on invertebrates.

cofferdam for RWEC sea-to-
shore transition construction

See Appendix E1 for a summary of IPFs analyzed for benthic habitat and invertebrates across all action
alternatives. IPFs that are either not applicable to the resource or determined by BOEM to have a
negligible effect are excluded from Chapter 3 and provided in Appendix E, Table E2-3. The duration of
impacts disclosed for this resource deviate slightly from general guidelines provided in Section 3.3 (see
footnote in Section 3.6.1.1.1). Offshore and onshore IPFs are addressed separately in the analysis if
appropriate for the resource; not all IPFs have both an offshore and onshore component. Where feasible,
calculations for specific alternative impacts are provided in Appendix E4, to facilitate reader comparison
across alternatives. Table 3.6-3 provides a summary of IPF findings carried forward for analysis in this
section. Each alternative analysis discussion consists of the construction and installation phase, the O&M
phase, the decommissioning phase, and the cumulative analysis. If these analyses are not substantially
different, then they are presented as one discussion. These analyses consider the implementation of all
EPMs proposed by Revolution Wind to avoid and minimize impacts to benthic habitat and invertebrates.
These EPMs are summarized in Appendix F, Table F-1.

A detailed analysis of the Proposed Action is provided following the table. Detailed analysis of other
considered action alternatives is also provided below the table if analysis indicates that the alternative(s)
would result in substantially different impacts than the Proposed Action. Offshore and onshore IPFs are
addressed separately in the analysis if appropriate for the resource; not all IPFs have both an offshore and
onshore component. For benthic resources and invertebrates, onshore Project activities would not result in
impacts to marine resources. Therefore, onshore impacts would have no measurable effects on relevant
habitats or species and are not evaluated below.

It is important to note that the impact analyses for benthic habitat and invertebrates are necessarily
interrelated because habitat-forming invertebrates are an integral component of benthic habitat structure.
For example, the tubes formed around burrows created by certain sand- and mud-dwelling invertebrates
are commonly exposed by sediment mobility, creating complex three-dimensional cover. Corals,
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anemones, and other types of invertebrates that attach to hard substrates like cobbles and boulders
similarly create complex cover and habitat. These invertebrate-created features are important components
of benthic habitat structure used by a diversity of fish and other organisms. Therefore, many IPFs are
discussed only in terms of their potential effects on invertebrates, as any impact to benthic habitat
structure would occur through effects on habitat-forming invertebrates.

The conclusion section within each alternative analysis discussion includes rationale for the overall effect
call determination. The Proposed Action and all other action alternatives would result in moderate
adverse and moderate beneficial impacts on benthic resources and invertebrates in the GAA because a
notable and measurable impact is anticipated, but the resource would likely recover completely when the
impacting agents were gone and remedial or mitigating action were taken.
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Table 3.6-3. Alternative Comparison Summary for Benthic Habitat and Invertebrates

Impact-Producing
Factor

No Action Alternative

Alternative B
(Proposed Action)
Up to 100 WTGs

Alternative C | Alternative D | Alternative E | Alternative F

(Habitat (Transit (Viewshed (Higher

Alternative) Alternative) Alternative) | Capacity

64 or 65 78 to 93 64 or 81 Turbine

WTGs WTGs WTGs Alternative)
56 WTGs

Benthic Habitat

Anchoring and
new cable
emplacement/
maintenance

Offshore: Under the No Action Alternative, the Project would not be
constructed and no Project-related vessel anchoring or cable
emplacement activities would occur. No associated effects would
occur in the GAA and therefore the impacts of this IPF would be
negligible adverse.

Offshore: Seafloor preparation, specifically boulder relocation and sandwave leveling, and cable
installation activities during construction would impact approximately 378 and 855 acres of large-
grained complex and complex habitat, respectively, and 2,217 acres of soft-bottom habitat within the
RWF and RWEC construction footprints. This seafloor disturbance would constitute short- to long-term
impacts and long-term habitat modification that would constitute a minor adverse impact to benthic
habitat.

The IAC, OSS-link cable, and RWEC would not require routine maintenance, but up to 10% of cable
protection could need to be replaced over the life of the Project. Cable protection maintenance and
the eventual decommissioning and removal of buried cables would produce direct disturbance of the
seafloor, suspended sediment deposition in the surrounding area, and injury and displacement of
invertebrates using these habitats. These O&M impacts would be short term in duration and would
recover over time without mitigation and would therefore be minor adverse.

There would be no cumulative impacts from this IPF associated with other planned and foreseeable
future wind energy projects. BOEM estimates a cumulative total of 3,178 acres of anchoring and
mooring-related disturbance and 4,009 acres of cabling-related disturbance for the Proposed Action
within the benthic GAA. Short-term disturbance impacts on soft-bottom benthic habitats and
associated fish and invertebrate species would be expected to fully recover within 18 to 24 months,
whereas complex benthic habitats could be permanently impacted and could take a decade or more to
recover full habitat function in some cases. Therefore, the Proposed Action when combined with past,
present, and reasonably foreseeable projects would result in minor to moderate adverse cumulative
impacts to benthic habitats.

Offshore: See Section 3.6.2.4.1 for construction impact
analysis.

Anchoring and cable maintenance O&M effects on benthic
habitat would be similar to the Proposed Action: minor
adverse.

Alternatives C through F when combined with past, present,
and reasonably foreseeable projects would result in minor to
moderate adverse cumulative impacts to benthic habitats
under all proposed configurations. The duration and magnitude
of these effects would vary depending on the types of habitats
impacted. Impacts on soft-bottom benthic habitats and
associated fish and invertebrate species would be expected to
fully recover within 18 to 24 months, whereas impacts on
complex benthic habitats could take a decade or more to fully
recover.

Climate change

Offshore: Global climate change is altering water temperatures,
circulation patterns, and oceanic chemistry at global scales. These
changes could indirectly affect benthic habitat structure and
composition through a variety of mechanisms. For example, changes
in freshwater runoff rates and the frequency of large storm events
could change the rate of delivery of fine sediments to nearshore
environments and sediment transport patterns in the offshore
environment. These trends are expected to continue under the No
Action Alternative. The severity of impacts on benthic habitat
resulting from climate change are uncertain but are anticipated to
range from minor to moderate adverse and would be effectively
permanent.

Offshore: The types of impacts from global climate change described for the No Action Alternative
would occur under the Proposed Action, but the Proposed Action could also contribute to a long-term
net decrease in GHG emissions. This difference may not be measurable but would be expected to help
reduce climate change impacts. When combined with other past, present, and reasonably foreseeable
actions, climate change would result in moderate adverse cumulative impacts to benthic habitat.

Offshore: The types of impacts from global climate change
described for the No Action Alternative would occur under
Alternatives C through F but, as with the Proposed Action,
these alternatives could also contribute to a long-term net
decrease in GHG emissions. This difference may not be
measurable but would be expected to help reduce climate
change impacts. When combined with other past, present, and
reasonably foreseeable actions, climate change would result in
moderate adverse cumulative impacts to benthic habitat under
all proposed configurations of Alternatives C through F.

Presence of
structures

Offshore: Under the No Action Alternative, the Project would not be
constructed and no Project-related structures would be placed
within the benthic habitat GAA. No associated effects would occur in
the GAA and therefore the impacts of this IPF would be negligible
adverse.

Offshore: The installation of 102 offshore structures in the form of monopile foundations with
associated scour protection would result in the direct disturbance of benthic habitats. These impacts
would be long term in duration, but the affected habitats would develop into functional complex
habitat over time as they are colonized by habitat-forming invertebrates. Habitats would recover after
structures are decommissioned and removed. Therefore, the presence of structures would result in a
long-term moderate adverse effect on benthic habitat during construction.

Offshore: See Section 3.6.2.4.1 and 3.6.2.4.2 for construction
and O&M impacts.

Alternatives C through F would result in the installation of 56 to
93 new offshore wind energy structures in the GAA, resulting in
the long-term alteration of benthic habitat composition by
foundations, scour protection, and cable protection. For
comparison, Alternatives C and E would reduce seafloor
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During O&M, the Proposed Action would permanently alter benthic habitats within the GAA,
generating an array of effects on benthic habitat function. Soft-bottom habitats would be permanently
displaced while effects on large-grained complex and complex benthic habitats would range from short
term to long term or permanent. Some benthic species could recolonize new hard surfaces within 2 to
4 years while others take a decade or more to recover from damage and/or colonize new surfaces like
concrete mattresses. This would constitute a long-term reduction in benthic habitat function. In
contrast, biologically productive reef effects would likely develop within 3 to 4 years after construction,
continuing to mature over the life of the Project. These effects could be minor to moderate adverse or
moderate beneficial, depending on how benthic habitat change influences the broader biological
community.

There would be no cumulative impacts from this IPF associated with other planned and foreseeable
future wind energy projects. The alterations in substrate composition resulting from the Proposed
Action described above would be limited to the area of influence around each foundation but would be
long term in duration, as changes in substrate composition from the accumulation of shell hash and
altered substrate chemistry would continue to persist after the structures are removed during
decommissioning. As such, reef effects from the presence of structures would result in cumulative
long-term effects on benthic habitat and would range from moderate beneficial to minor to moderate
adverse.

disturbance during construction by up to 35%; Alternative D
would reduce seafloor disturbance by up to 21.5%; and
Alternative F would reduce seafloor disturbance by up to 43%,
as compared to the maximum-case scenario for the Proposed
Action. Implementation of Alternative F in conjunction with
Alternatives C, D, and E would further reduce seafloor
disturbance for these alternatives by up to 8%, 21.5%, and 8%,
respectively. The resulting impacts would be limited in extent
to the area of influence around each foundation but would be
long term in duration. As such, reef effects from the presence
of structures under Alternatives C through F would contribute
to cumulative long-term effects on benthic habitat that would
range from moderate beneficial to minor to moderate adverse.

Invertebrates

Accidental Offshore: Offshore wind energy development could result in the Offshore: BOEM prohibits the discharge or disposal of solid debris into offshore waters during any Offshore: Given restrictions on the discharge or disposal of
releases and accidental release of water quality contaminants or trash/debris, activity associated with the construction and operations of offshore energy facilities (30 CFR 250.300). solid debris, as described for the Proposed Action, effects on
discharges which could theoretically lead to an increase in debris and pollution | The USCG similarly prohibits the dumping of environmentally damaging trash or debris (MARPOL, invertebrates and on benthic habitat structure through impacts

in the invertebrate GAA. However, the combined impacts on
invertebrate resources (mortality, decreased fitness, disease) from
accidental releases and discharges are expected to be minimal,
localized, and short term due to the likely limited extent and
duration of a release. On this basis, the effects of this IPF on
invertebrates under the No Action Alternative would be negligible
adverse. In the unlikely event that accidental spills should occur,
impacts to benthic habitats could range from minor to moderate
adverse in significance depending on the size of the spill and the
nature of the materials involved.

Annex V, Public Law 100-220 (101 Stat. 1458)). Given these restrictions, the risk to invertebrates from
trash and debris from the Project, including habitat-forming invertebrates that contribute to benthic
habitat structure, is negligible adverse. In the unlikely event that accidental spills should occur, adverse
impacts to benthic habitats could range from minor to moderate adverse in significance depending on
the size of the spill and the nature of the materials involved.

When combined with other offshore wind projects, up to approximately 19 million gallons of coolants,
fuels, oils and lubricants could cumulatively be stored within WTGs and OSSs in the invertebrate GAA.
All vessels associated with the Proposed Action and other offshore wind projects would comply with
USCG requirements for the prevention and control of oil and fuel spills. However, higher volume spills
of toxic materials could occur due to unanticipated events, such as a vessel allision with a WTG
foundation. When low-probability, unanticipated events are considered, the Proposed Action when
combined with other past, present, and reasonably foreseeable projects, poses a potential for minor to
moderate adverse cumulative impacts on invertebrates that could range from short term to long term
in duration.

on habitat-forming invertebrates from trash and debris
Alternatives C through F would be negligible adverse. The
Project would follow strict oil spill prevention and response
procedures during all phases, effectively avoiding the risk of
large-scale, environmentally damaging spills under reasonably
foreseeable circumstances. In the unlikely event that an
unforeseen accident results in a high-volume spill, minor to
moderate adverse effects on invertebrates and on benthic
habitat structure through impacts on habitat-forming
invertebrates could potentially result. Those impacts could
range from short term to long term in duration, depending on
the size of the accident, the nature of the materials involved,
and the types type and location of habitat impacts.

Alternatives C through F could slightly reduce total chemical
uses relative to the Proposed Action, but this effect would be
small in comparison to projected chemical use on the mid-
Atlantic OCS. All future offshore energy development projects
would comply with BOEM and USCG regulations that prohibit
dumping of trash and debris and require measures to avoid and
minimize accidental spills. This would minimize, but not
completely eliminate the risk of large-scale, environmentally
damaging spills under reasonably foreseeable circumstances. In
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the unlikely event that a vessel collision or allision with a WTG
or 0SS foundation resulted in a high-volume spill, minor to
moderate adverse cumulative effects on invertebrates could
potentially result.

Anchoring and
new cable
emplacement/
maintenance

Offshore: Offshore energy facility construction would involve direct
disturbance of the seafloor, leading to direct impacts on
invertebrates. In general, however, these effects would be localized
to the disturbance footprint and vicinity. The severity of these
effects would vary depending on the species and life stage
sensitivity to specific stressors that extend into the area, resulting in
minor to moderate adverse impacts on invertebrates.

Offshore: Seafloor preparation, cable trenching, dredging, vessel anchoring, and short-term bed
disturbance at the sea-to-shore transition site would directly disturb soft-bottom benthic habitat by
crushing and displacing epifaunal organisms on the bed surface and liquifying sand and mud sediments
from the bed surface to depths of up to 6 feet, killing and displacing benthic infauna within the cable
path. The Proposed Action includes several EPMs, listed in Table F-1 in Appendix F, that would limit,
but not completely avoid, crushing, burial, and entrainment impacts on invertebrates. While some
impacts would be unavoidable, the affected habitats would recover naturally over time, and impacts
on invertebrates are unlikely to be measurable at the population level. Therefore, adverse impacts to
invertebrates from this IPF during construction would be minor adverse.

Up to 10% of cable protection could need to be replaced over the life of the Project. The IAC, OSS-link
cable, and RWEC would also be removed from the seafloor during Project decommissioning. Resulting
effects from O&M and decommissioning would be short term in duration, and similar in nature but
lesser in magnitude than those resulting from Project construction. Therefore, these adverse effects
would be minor adverse.

BOEM estimates a cumulative total of 5,850 acres of anchoring and mooring-related disturbance and
25,082 acres of cabling-related disturbance for the Proposed Action plus all other future offshore wind
projects within the benthic GAA. The duration and magnitude of these effects would vary depending
on the types of habitats impacted. Impacts on soft-bottom benthic habitats and associated fish and
invertebrate species would be expected to fully recover within 18 to 24 months, whereas impacts on
complex benthic habitats could take a decade or more to fully recover. Therefore, the Proposed Action
when combined with past, present, and reasonably foreseeable projects would result in minor to
moderate adverse cumulative impacts.

Alternatives C through F would reduce the total length of IAC
and anchoring relative to the Proposed Action, meaning that
the total amount of construction- and maintenance-related
impacts on invertebrates would decrease commensurately.
This decrease would be noticeable in comparison to the
Proposed Action. Removal of cable protection and extraction of
the cable from the seafloor would disturb sediments, releasing
TSSs into the water column. The resulting adverse effects from
O&M and decommissioning would be similar in nature but
lesser in magnitude than those resulting from Project
construction and would therefore be minor adverse.

Alternatives C through F surface occupancy would noticeably
reduce the cumulative impact acreage across projects relative
to the Proposed Action, but the nature, duration, and general
scope of effects would otherwise be similar. The duration and
magnitude of these effects would vary depending on the types
of habitats impacted. Impacts on soft-bottom benthic habitats
and associated fish and invertebrate species would be
expected to fully recover within 18 to 24 months, whereas
impacts on complex benthic habitats could take a decade or
more to fully recover. Therefore, Alternatives C through F when
combined with past, present, and reasonably foreseeable
projects would result in minor to moderate adverse cumulative
impacts to benthic habitats and habitat-forming invertebrates.

Climate change

Offshore: Global climate change is altering water temperatures,
circulation patterns, and oceanic chemistry at global scales. These
changes have affected habitat suitability for the invertebrate
community of the GAA. For example, several invertebrate species
are shifting in distribution to the northeast, farther from shore and
into deeper waters, in response to an overall increase in water
temperatures and an increasing frequency of marine heat waves
(NOAA 2021). These trends are expected to continue under the No
Action Alternative. The intensity of adverse impacts resulting from
climate change are uncertain but are anticipated to be minor to
moderate adverse.

Offshore: Global climate change is altering water temperatures, circulation patterns, and oceanic
chemistry at global scales. These changes have affected habitat suitability for many invertebrates
within the GAA. The intensity of climate change cumulative impacts on invertebrates are uncertain and
are likely to vary considerably between species, resulting in moderate adverse effects.

Offshore: Climate change—related impacts to invertebrates
under Alternatives C through F would be the same as those
described for the Proposed Action. Ongoing trends associated
with climate change, including increases in water temperature,
ocean acidification, changes in runoff and circulation patterns,
and species range shifts, are expected to continue. The
intensity of climate change cumulative impacts on
invertebrates is uncertain and is likely to vary considerably
between species, resulting in moderate adverse effects.

EMF

Offshore: Under the No Action Alternative, up to 10,024 miles of
cable would be added in the invertebrate GAA, producing EMF
effects in the immediate vicinity of each cable during operations.
BOEM would require these future submarine power cables to have
appropriate shielding and burial depth to minimize potential EMF

Offshore: Construction impacts would not result in EMF impacts. Operation of the IAC, OSS-link cable,
and RWEC would generate EMF and substrate heating effects, altering the environment for benthic
invertebrates and other organisms associated with those habitats. The evidence for EMF effects on
invertebrates is equivocal, varying considerably between species and based on the type and strength of
EMF source (Albert et al. 2020; Hutchison et al. 2020a, 2020b). Given this uncertainty, the potential

Offshore: See Section 3.6.2.5.2 for analysis of O&M impacts.
Construction impacts would not result in EMF impacts.

Alternatives C through F would generate EMF effects of varying
intensity along the IAC, OSS-link cable, and RWEC length. These
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effects from cable operation. Accordingly, long-term effects from
Project-related EMFs on invertebrates that live in or directly on the
seafloor could range from negligible to minor adverse for projects
using HVAC transmission. Projects that use HVDC transmission could
result in greater (long-term minor or moderate adverse) effects on
invertebrates.

permanent effects from Project-related EMFs on invertebrates that live in or directly on the seafloor
could range from negligible to minor adverse.

BOEM anticipates that future offshore wind energy projects in the GAA would use HVAC (versus HVDC)
transmission and apply similar design measures to those included in the Proposed Action avoid and
minimize EMF effects on the environment. While uncertainties remain, cumulative adverse impacts to
invertebrates from EMF and substrate heating effects are likely to be minor adverse.

EMF effects would combine with those generated by the
10,024 miles of new and existing transmission cables from the
other new offshore wind facilities planned on the mid-Atlantic
OCS as well as other existing transmission cables. These
cumulative effects would be similar in nature to those
described for the No Action Alternative but would occur over a
larger area, as determined by the broader project footprint.
Cumulative impacts to invertebrates would therefore range
from negligible to minor adverse.

development would likely result in short-term localized effects on
some invertebrate species in immediate proximity to intense sound
sources like pile driving. These effects would end when construction
is complete. While individual invertebrates could be harmed by

are impact and vibratory pile driving, and unexploded ordnance (UXO) detonation. Particle motion
effects from pile driving would be limited to short-term behavioral responses, most likely lasting for the
duration of the noise impact and limited periods (minutes to hours) following exposure. Particle
motion effects from UXO detonation could result in mortality of organisms on or immediately adjacent

Light Offshore: Artificial light can attract mobile invertebrates and can Offshore: Lights would be required on offshore platforms and structures, vessels, and construction Offshore: Construction vessel lighting has the potential to
influence biological functions (e.g., spawning) that are triggered by equipment during construction and O&M of the RWF. Consistent with BOEM guidance (BOEM 2021; affect invertebrates. Many invertebrates are attracted to
changes in daily and seasonal daylight cycles (Davies et al. 2015; Orr et al. 2013), construction vessels would implement lighting design and operational measures to and/or respond behaviorally to light in the environment, and
McConnell et al. 2010). BOEM has issued guidance for avoiding and eliminate or reduce lighting impacts on the aquatic environment. Although individual invertebrates exposure to artificial light can alter biological responses (e.g.,
minimizing artificial lighting impacts from offshore energy facilities could detect light from vessels and could exhibit behavioral responses (e.g., squid being attracted to spawning) that are triggered by changes in day length and light
and associated construction vessels (BOEM 2021; Orr et al. 2013) the lights), these impacts are not expected to measurably affect invertebrates at population levels intensity (Davies et al. 2015; McConnell et al. 2010). Revolution
and has concluded that adherence to these measures should because of the limited area of impact at any given time and the limited duration of Project activities. Wind would follow BOEM guidance to minimize lighting effects.
effectively avoid adverse effects on invertebrates. Given the minimal | Any resulting adverse impacts on invertebrates would be short term in duration and biologically Alternatives C through F would reduce short-term
and localized nature of lighting effects anticipated under this insignificant, and therefore negligible adverse. construction-related lighting impacts by decreasing the total
guidance, the related effects from proposed future activities on All future projects would also be expected to comply with BOEM design guidance for avoiding and duration of construction vessel activity, the level of impact
invertebrates, including habitat-forming invertebrates that minimizing adverse lighting impacts on the environment. Therefore, the cumulative impacts associated would otherwise be similar in nature to the Proposed Action:
contribute to benthic habitat structure, are likely to be negligible with the Proposed Action when combined with past, present, and reasonably foreseeable future negligible adverse.
adverse. activities would be similar to those impacts described under the No Action Alternative: negligible Artificial light from structures during Project operations and

adverse. from vessels used for 0&M and decommissioning could affect
invertebrates, including habitat-forming invertebrates that
contribute to benthic habitat structure. Given the minimal and
localized nature of anticipated lighting effects, however, any
indirect effects on invertebrates from light generated during
0O&M and decommissioning are expected to be negligible
adverse.
BOEM estimates a cumulative total of 3,066 to 3,103 offshore
WTGs and OSS foundations for the Project plus all other future
offshore wind projects in the invertebrate GAA. The RWF and
all future projects would be expected to comply with BOEM
design guidance for avoiding and minimizing adverse lighting
impacts on the environment. Therefore, the cumulative
impacts associated with Alternatives C through F when
combined with past, present, and reasonably foreseeable
activities would negligible adverse, mostly attributable to
existing, ongoing activities.

Noise Offshore: Underwater noise impacts from future wind energy Offshore: Construction-related sources of sound pressure and vibration that could affect invertebrates | Offshore: See Section 3.6.5.2.1 for analysis of construction

impacts.

Underwater noise effects on invertebrates resulting from O&M
and decommissioning of Alternatives C through F would be
similar in magnitude but reduced in extent relative to those
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noise impacts, potentially harmful impacts would be limited in
extent and population-level effects would likely be unmeasurable.
Underwater noise from the operation of individual wind farms
would last for the life of each project. However, the resulting noise
effects are not likely to produce measurable impacts on individual
invertebrates. On this basis, noise effects on invertebrates from
future wind energy development in the GAA are likely to be minor
adverse.

to the munition, and short-term behavioral responses at greater distance. While mortality-level effects
could occur, construction-related adverse impacts are likely to be minor overall because 1) the areas of
effect are small relative to the available habitat, and 2) the loss of individuals would likely be
insignificant relative to natural mortality rates for planktonic eggs and larvae, which can range from 1%
to 10% per day or higher (White et al. 2014).

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

Likewise, cumulative effects on invertebrates resulting from underwater noise are also likely to be
minor adverse.

described for the Proposed Action. Noise impacts on
invertebrates are expected to be limited to short-term
behavioral effects on individuals within tens of feet of each
sound source and therefore negligible to minor adverse.

Alternatives C through F would generate underwater noise
effects similar to those described above for the Proposed
Action but over an noticeably smaller area. These effects would
combine with similar effects resulting from the construction,
O&M, and decommissioning of other planned offshore wind
projects on the mid-Atlantic OCS. Invertebrates near impact
and vibratory pile-driving activities could be temporarily
disturbed by vibration effects, but any such effects would be
short term in duration and are unlikely to have a measurable
effect on any invertebrate population at the scale of the GAA.
On this basis, cumulative effects on invertebrates resulting
from underwater noise caused by Alternatives C through F are
likely to be negligible to minor adverse.

Bycatch

Offshore: A range of monitoring activities has been proposed to
evaluate the short-term and long-term effects of existing and
planned offshore wind development on biological resources and are
also likely for future wind energy projects on the OCS. Some of these
monitoring activities are likely to affect invertebrates. For example,
the South Fork Wind Fisheries Research and Monitoring Plan (SFW
and Inspire Environmental 2020) includes both direct sampling of
invertebrates and the potential for bycatch of invertebrates and/or
damage to habitat-forming invertebrates by sample collection gear.
Research and monitoring activities related to offshore wind would
not necessarily result in an increase in bycatch-related impacts on
invertebrates, although the distribution of those impacts could
change. As such, any bycatch-related impacts on invertebrates
would be negligible to minor adverse and short term in duration.

Offshore: The FRMP would result in impacts to individual invertebrates, but the extent of habitat
disturbance and number of organisms affected would be small in comparison to the baseline level of
impacts from commercial fisheries and would not measurably impact the viability of any species at the
population level. As such, habitat impacts from FRMP implementation would likely be short term in
duration. The intensity and duration of impacts anticipated from FRMP implementation would
constitute a minor adverse effect on invertebrates.

Other planned and potential future offshore wind energy projects have or will likely implement similar
monitoring plans that employ similar sampling methods using commercial fishing gear. These
monitoring methods would result in intentional and bycatch mortality of invertebrates and could also
result in unintentional damage to habitat-forming invertebrates. As such, cumulative impacts from
bycatch associated with monitoring activities under the Proposed Action in combination with other
planned and future offshore wind projects would be negligible to minor adverse, with the impacts
ranging from short term to long term in duration.

Offshore: The same FRMP included under the Proposed Action
or a similar plan with modifications would be implemented
under Alternatives C through F. This would result in direct
sampling and incidental bycatch mortality of invertebrates as
well as incidental damage to habitat-forming-invertebrates by
sampling gear that contacts the seabed. The extent of habitat
and number of organisms affected would be small in
comparison to the baseline level of impacts from commercial
fisheries and would not measurably impact the viability of any
invertebrate species at the population level. However, the
timing and distribution of impacts may change. As such,
Alternatives C through F would result in short-term bycatch
impacts on invertebrates that are limited to a small number of
individuals. This would therefore constitute a short-term minor
adverse effect on invertebrates, including habitat-forming
species that contribute to benthic habitat structure.

Like the Proposed Action, O&M under Alternatives C through F
would include inspection of offshore structures and removal of
derelict fishing gear and other accumulated debris. This would
provide a mechanism for removing potential sources of bycatch
mortality for invertebrates from the environment. This would
constitute a long-term minor beneficial effect on invertebrates.

Other planned and potential future offshore wind energy
projects have or will likely implement similar monitoring plans
that employ similar sampling methods using commercial fishing
gear. This would result in cumulative impacts to invertebrates
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from sampling and bycatch mortality and incidental damage to
habitat-forming organisms from monitoring activities in the
GAA. Those effects cumulative would be negligible to minor
adverse, ranging from short term to long term in duration.

Presence of
structures

Offshore: The future addition of up to 3,008 new WTG and 0SS
foundations in the invertebrate GAA could result in artificial reef
effects that influence invertebrate community structure within and
in proximity to the project footprints. Impacts to invertebrates could
range from moderate beneficial for organisms associated with hard
surfaces to minor adverse for organisms associated with soft-
bottom habitat. While hydrodynamic impacts on invertebrates are
likely to vary between species, localized changes in larval settlement
patterns in the absence of population-level effects would constitute
a minor adverse impact on this resource.

Offshore: Invertebrates within the benthic disturbance footprints for foundation installation could be
exposed to crushing and burial effects, but the number of individuals affected would be insignificant
relative to the size of the population and the resource would recover completely without additional
mitigation. The time required for recovery would vary depending on the type of habitats affected,
ranging from short term for invertebrates found in soft-bottom habitats to long term for invertebrates
associated with large-grained complex and complex habitats. Therefore, adverse effects to
invertebrates from construction of structures would be minor adverse.

On balance, the effects of foundation and scour protection presence on invertebrates are likely to
range from minor adverse to moderate beneficial in terms of the overall 0&M impact, varying by
species. Concrete mattresses used for cable protection may have to reside in the environment for
some time before they provide suitable invertebrate habitat, which would constitute a long-term
minor adverse impact depending on the amount of cable protection used. 0&M would also include
regular inspections of offshore structures and opportunistic removal of derelict fishing gear and other
accumulated debris over the life of the Project. Derelict gear and debris removal from structures would
constitute a long-term minor beneficial effect.

BOEM estimates the Proposed Action and other planned future projects will result in the development
of 3,110 WTG and 0SS foundations within the invertebrate GAA. Depending on how they are located
and distributed, the development of multiple large-scale projects could have broader scale cumulative
effects on biological communities than the Proposed Action considered in isolation (Degraer et al.
2020; van Berkel et al. 2020). More research is needed to determine the likelihood and potential
impacts of these broader cumulative effects on invertebrates in general. However, cumulative effects
could be beneficial or adverse, varying by species, and would likely range from minor adverse and
beneficial to moderate adverse and beneficial in terms of overall impact.

Offshore: Invertebrates within the respective footprints for
Alternatives C through F would be exposed to crushing and
burial effects similar in nature but reduced in extent relative to
those described for the Proposed Action due to a smaller
number of WTGs. For comparison, Alternatives C and E would
reduce seafloor disturbance during construction by up to 35%;
Alternative D would reduce seafloor disturbance by up to
21.5%; and Alternative F would reduce seafloor disturbance by
up to 43%, as compared to the maximum-case scenario for the
Proposed Action. Implementation of Alternative F in
conjunction with Alternatives C, D, and E would further reduce
seafloor disturbance for these alternatives by up to 8%, 21.5%,
and 8%, respectively. Therefore, the resulting effects from this
IPF would similarly range from negligible to minor adverse
during construction.

During O&M, Alternatives C through F would produce similar
hydrodynamic and reef effects on invertebrates to those
described for the Proposed Action, but those effects would be
reduced in extent because fewer structures would be installed.
Reef and hydrodynamic effects would be distributed differently
(see Table 3.6-17, Table 3.6-18, and Table 3.6-19). While the
extent of reef and hydrodynamic effects would vary between
alternatives, the impacts to invertebrates would be of the same
nature, general scale, and magnitude as those described for the
Proposed Action. These effects would therefore range from
minor adverse to moderate beneficial, with some invertebrate
species experiencing a permanent loss of suitable habitat while
other species would gain habitat and otherwise benefit from
increased biological productivity.

BOEM estimates the Proposed Action and other planned future
projects will result in the development of up to 3,066 to 3,103
foundations within the invertebrate GAA. Depending on how
they are located and distributed, the development of multiple
large-scale projects could have broader scale cumulative
effects on biological communities than the Proposed Action
considered in isolation (Degraer et al. 2020; van Berkel et al.
2020). More research is needed to determine the likelihood
and potential biological significance of broader cumulative
effects on invertebrates. However, BOEM anticipates that
cumulative effects could vary by species, and would likely
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range from minor adverse and beneficial to moderate adverse
and beneficial.

Sediment
deposition and
burial

Offshore: Cable placement and other related construction activities
would disturb the seafloor, creating plumes of fine sediment that
would disperse and resettle in the vicinity. Burial effects would be
short term in duration, effectively ending once the sediments have
resettled. Similarly, suspended sediment concentrations close to the
disturbance could exceed levels associated with behavioral and
physiological effects on invertebrates but would dissipate with
distance, generally returning to baseline conditions within a few
hours. In theory, bed-disturbing activities occurring nearby (i.e.,
within a few hundred feet) could elevate suspended sediment levels,
resulting in short-term minor adverse effects on invertebrates,
including some habitat-forming invertebrate species.

Offshore: Jet plow trenching and dredging used to install the IAC, OSS-link cable, and RWEC and
construction of the sea-to-shore transition would disturb the seafloor and release plumes of suspended
sediment into the water column. However, the sand and mud substrates on the mid-Atlantic OCS are
continually reshaped by bottom currents and sediment delivery from upland sources (Daylander et al.
2012). This means that these habitats and the invertebrates associated with benthic habitat are
regularly exposed to and therefore must be able to recover from burial by mobile sediments. In this
context, the short-term effects of sediment deposition on benthic habitats would be negligible to
minor adverse.

Up to 10% of cable protection could need to be replaced over the life of the Project under the
Proposed Action. Cable protection maintenance and decommissioning effects would range from short-
term behavioral disturbance of benthic infauna and other invertebrates accustomed to naturally high
rates of sediment deposition, to mortality of benthic eggs and invertebrates subject to burial effects
greater than 0.4 inch (10 mm). These adverse O&M effects would be minor adverse. When combined
with other past, present, and reasonably foreseeable actions, the Proposed Action would also result in
minor adverse cumulative impacts on benthic habitats and invertebrates.

Offshore: See Section 3.6.5.2.1 for construction analysis.

Cable protection maintenance and decommissioning would
produce similar effects as those described for the Proposed
Action, although reduced in extent. Therefore, resulting
adverse effects from O&M and decommissioning would be
minor adverse.

Sediment deposition and burial impacts would result from the
estimated up to 24,358 cumulative acres of cabling-related
disturbance for the Proposed Action plus all other future
offshore wind projects within the invertebrate GAA. While
suspended sediment effects from future projects cannot be
predicted without area-specific modeling, these effects are
expected to be similar in magnitude and extent to those
described for the Proposed Action: minor adverse. Cumulative
short-term adverse impacts from all planned and future
projects are not likely to have measurable population-level
effects on any invertebrate species. However, more extensive
suspended sediment and deposition effects could occur in
areas where mud and silts are more prevalent in bed
sediments.
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3.6.2.2 Alternative B: Impacts of the Proposed Action on Benthic Habitat
3.6.2.2.1 Construction and Installation Offshore Activities and Facilities

Offshore Activities and Facilities

Anchoring and new cable emplacement/maintenance: The construction of the RWF and RWEC would
result in a range of short-term and long-term impacts on benthic habitat from vessel anchoring, cable
installation, seafloor preparation, and placement of cable protection. The estimated acres of construction-
related impacts on benthic habitat resulting from each of these construction activities are summarized in
Table 3.6-4. These values represent the best available estimate for the current Proposed Action design.
However, micrositing will be used during construction to minimize impacts on large-grained complex and
complex benthic habitats to the greatest extent practicable. This would shift some of the projected impacts
on complex habitats to soft-bottom habitat.

Table 3.6-4. Acres of Benthic Habitat Disturbance by Construction Activity and Percentage Distribution

by Habitat Type

Construction Activity Maximum Large-Grained Complex (%) Soft Bottom (%)

Construction Complex (%)

Disturbance

Footprint
(acres)

General construction 3,142 19.1% 30.1% 50.7%
vessel anchoring*
Jack-up vessel 211 20.0% 30.1% 49.9%
anchoring’
Pull-ahead anchoring’ 16.1 0.0% 21.4% 78.2%
IAC and cable 2,224 18.6% 26.1% 55.3%
protection?
0OSS-link cable and cable 109.1 12.5% 26.7% 60.8%
protection®
RWEC installation and 1,077 2.3%" 22% 75.7%
cable protection®$
RWEC cable joint 40.8
installation
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Construction Activity Maximum Large-Grained Complex (%) Soft Bottom (%)

Construction Complex (%)

Disturbance

Footprint
(acres)

Sea to shore transition 0.8 0% 0% 100%
Maximum bed 6,615 16.0% 27.4% 56.8%
disturbance footprint

* Estimated total assuming that seafloor impacts from general construction vessel anchoring will occur within a 656-foot radius
around each foundation (COP Table 4.1.1-1); acreage shown is the total area for all foundations minus the jack-up vessel
anchoring footprint.

" Jack up vessel anchoring impacts based on an estimated 0.18 acre of seafloor impacts per vessel jack-up event. 0SS
foundations will require one jack-up event per installation. An estimated 85% of WTG installations will require one jack-up
event and 15% will require two jack-up events. Pull-ahead anchoring impact estimate calculated using an anchor width of 18
feet, typical drag lengths per set, in sand and medium clay sediments for a 5-metric-ton STEVIN MK3 anchor (Vryhof 2018), and
200, 150, and 50 anchor sets during construction of the RWEC-RI, RWEC-OCS, and OSS-link cable, respectively. Values consider
the proportional distribution of mapped sediment types along each cable path.

* Ranges represent the estimated extent of benthic habitat impacts for IAC, 0SS-link cable, and RWEC construction. The
standard estimate is the total extent of overlapping habitat impacts from seafloor preparation (boulder relocation, sandwave
leveling), cable installation, and placement of temporary cable protection. The proportional distribution of impacts by habitat
type for each Project element is based on the habitat composition of the approved impact corridor for each Project element.
The acres of habitat exposed to short- and long-term impacts would likely fall somewhere within this range. The total area
impacted by placement of cable protection is 74.1 acres for the IAC, 4.4 acres for the OSS-link cable, and 60.6 acres for the
RWEC. These impacts would occur within the respective seafloor preparation footprints for each Project component,
predominantly in complex benthic habitat where boulders and other hard substrates prevent cable burial. The cable joint
installation impact estimate assumes four cable joint installations, two each within RWEC segments on the OCS and in state
waters, with a 673-foot-wide impact corridor at each joint location. Acreages shown are non-overlapping impacts extending
beyond the seafloor preparation corridor for cable installation.

$ Bed disturbance footprint based on 40-m-wide installation corridor, assuming no corridor overlap between parallel cable
paths for RWEC #1 and RWEC #2.

% Total includes 0.3% of benthic habitat structure that is anthropogenic in origin (e.g., concrete rubble, bridge demolition debris,
etc.).

While placement of concrete mattress cable protection would occur during Project construction, these
features would remain in place throughout the operational life of the Project and would have long-term
effects on habitat composition in all habitat types. These long-term effects are therefore considered in
Section 3.6.2.2.2 under O&M and Decommissioning.

Cable routes would be microsited in soft-bottom habitat to the extent practicable; however, some cable
installation impact acreage would also occur in complex or potentially complex benthic habitat within
these installation corridors. Jack-up vessel anchoring during WTG and OSS foundation installation would
impact approximately 21.1 acres of seafloor habitat. Some portion of these impacts would occur in areas
previously impacted by seafloor clearing and subsequently impacted by placement of scour protection.
Vessel and pull-ahead anchoring would impact an additional estimated 3,178 acres of seafloor. Benthic
habitat in the areas wherein anchoring impacts could occur is composed of approximately 19.1% large-
grained complex, 30.0% complex, and 50.9% soft-bottom habitats. However, the total acreage and
distribution of anchoring impacts cannot be predicted with certainty, as anchoring requirements and
vessel positioning are affected by wind and current conditions in real time. The vessel anchoring plan
developed by the applicant will be used to identify and avoid impacts to large-grained complex and
complex benthic habitats to the greatest extent practicable. Impacts on bedforms in soft-bottom benthic
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habitat are expected to recover within 18 to 24 months following initial disturbance as a result of natural
sediment transport processes (Daylander et al. 2012) and recolonization by habitat-forming organisms
from adjacent habitats. This estimate is based on observed recovery rates from cable installation impacts
at the nearby BIWF (HDR 2020) and for similar bed disturbance impacts observed in other regions (de
Marignac et al. 2009).

Prior to construction, the seafloor within the designated construction footprint would be cleared using a
towed plow to relocate boulders and flatten sediment waves. Sediment waves, in the form of ripples and
mega-ripples, can interfere with jet plow operation and the ability to achieve desired burial depths.
Sediment waves are also indicative of bed mobility that poses a risk of cable exposure. Dredging could be
used to increase cable burial depth in specific areas where the risk of cable exposure is highest. The
disturbance estimates presented above include seafloor preparation effects on soft-bottom benthic habitat.
Seafloor preparation in large-grained complex, complex, and heterogenous complex benthic habitats
would clear larger substrates like boulders and cobbles from the construction footprint by rolling them to
the edge of the clearance area using a large plow dragged behind a construction vessel. Boulder relocation
would permanently modify the distribution of substrates in the affected area, resulting in a long-term
effect on benthic habitat composition. Moreover, habitat-forming invertebrates damaged or killed during
boulder relocation could take several years to fully recover. This would constitute a long-term effect on
benthic habitat structure.

Seafloor preparation, specifically boulder relocation and sandwave leveling, and cable installation
activities would impact approximately 158 and 743 acres of large-grained complex and complex habitat,
respectively, and 2,375 acres of soft-bottom habitat within the RWF and RWEC construction footprints.
This seafloor disturbance would constitute a long-term habitat modification resulting in minor adverse
impacts to benthic habitat (see also O&M effects in Section 3.6.2.2.2).

Presence of structures: The installation of up to 102 offshore monopile foundations with associated scour
protection would result in the direct disturbance of benthic habitats. The duration of these impacts would
vary depending on the type of benthic habitat impacted. Disturbance of soft-bottom benthic habitat would
flatten sandwaves, pits, and depressions and kill or displace habitat-forming invertebrates living on and in
the seafloor within the impact footprint. Disturbance of complex benthic habitat during seafloor
preparation could change benthic habitat composition by relocating boulders and cobbles and exposing
soft substrates. The estimated extent of effects by construction activity is summarized in Table 3.6-5. All
monopile foundation, cable protection system, and scour protection placement impacts would occur in
areas that were previously disturbed during seafloor preparation. Impacts to benthic habitat from the
presence of structures would be long term in duration, but the affected habitats would develop into
functional complex habitat over time as they are colonized by habitat-forming invertebrates. Those
habitats would recover after structures are decommissioned and removed. Consistent with the impact
level definitions presented in Table 3.2-2, the presence of structures would therefore result in a long-term
moderate adverse effect on benthic habitat.

An unknown proportion of scour protection impacts would occur in areas previously disturbed by general
construction and jack-up vessel anchoring during foundation and WTG installation.
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Table 3.6-5. Acres of Benthic Habitat Disturbance by Construction Activity and Percentage Distribution
by Habitat Type

Construction Maximum Large-Grained Complex (%) Soft Bottom (%)
Activity Construction Complex (%)
Disturbance
Footprint (acres)

Seafloor 731 18.9% 29.6% 51.5%
preparation*

Monopile 72.8 20.0% 30.1% 49.9%
foundations and
scour protection’

Cable protection 7.1
systems*

* Revolution Wind estimates that seafloor preparation could be required within approximately 23% of a 656-foot radius, or 7.2
acres, around each WTG and OSS foundation.

" The habitat composition shown is based on the mapped habitat composition within a circular seafloor preparation radius of
316 feet (96 m) and within the proposed monopile footprints of 0.03 and 0.04 acre for the WTG and 0SS foundations,
respectively. An estimated 0.7 acre of rock scour protection would be placed in a circular area around each monopile. Both
monopile and scour protection impacts occur within the seafloor preparation footprint and are overlapping impacts.

* Cable protection system installation at WTG and OSS foundation installation would mostly overlap scour protection, but some
benthic habitat disturbance would extend beyond the scour protection footprint (approximately 0.07 additional acre per
foundation). These impacts will occur within the broader seafloor preparation footprint.

While placement of the monopile foundations, cable protection systems, and scour protection are
elements of Project construction and installation, these features would remain in place throughout the
operational life of the Project and would have long-term effects on habitat composition in all habitat
types. These long-term effects are therefore considered in Section 3.6.2.2.2 under O&M and
Decommissioning.

3.6.2.2.2 Operations and Maintenance and Decommissioning

Offshore Activities and Facilities

Anchoring and new cable emplacement/maintenance: Cable protection maintenance and the eventual
decommissioning and removal of buried cables would produce similar effects as those described for
construction and installation in Section 3.6.2.2.1. These effects would include direct disturbance of the
seafloor, suspended sediment deposition in the surrounding area, and injury and displacement of
invertebrates using these habitats. Habitat-forming benthic invertebrates could be damaged or killed
outright, but the affected hard surfaces would be recolonized over time. Impacts to benthic habitat could
include disturbance and relocation of boulders and hard substrates and flattening of ripples and
depressions. These adverse impacts would be short term in duration and would recover over time without
mitigation and would therefore be minor adverse.

Presence of structures: This section describes long-term alterations of benthic habitat composition,
specifically the mixture and distribution of different types of substrates, resulting from the presence of
structures under the Proposed Action during operations. This IPF would also result in impacts to benthic
habitat structure through effects on habitat-forming organisms, varying in duration by habitat type.
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Effects to habitat structure resulting from impacts on habitat-forming organisms are discussed under
operational impacts on invertebrates in Section 3.6.2.3.2.

The Proposed Action would alter benthic habitat composition, converting existing large-grained complex,
complex, and soft-bottom benthic habitat to artificial or introduced hard surfaces. In addition,
redistribution of cobbles and boulders during seafloor preparation would convert some existing hard-
bottom substrate into soft-bottom substrates and vice versa. For example, anchor scars from BIWF
construction created corridors of sandy soft-bottomed habitat through existing boulder fields that have
persisted since the project was completed (Guarinello and Carey 2020). Similar effects would be
anticipated from boulder clearing. The acres of potential impacts to benthic habitat composition and
distribution by habitat type are summarized in Table 3.6-6. In general terms, RWF and RWEC installation
would permanently displace some benthic habitat within the monopile footprints, would alter the
character of existing hard-bottom habitat exposed to reef effects, and would convert some soft-bottom
benthic habitat to new hard surfaces in the form of scour protection and concrete mattresses. These effects
would be long-term to permanent in duration. In total, an estimated 186.8 acres of benthic habitat would
be exposed to long-term habitat conversion effects from boulder relocation during RWF and RFEC
installation and the subsequent placement of scour and cable protection within the installation footprint.
Approximately, 3.1 acres of benthic habitat would be displaced by WTG monopile and OSS foundations.
Seafloor preparation for foundation installation would result in the long-term modification of
approximately 734 acres of benthic habitat, and the subsequent placement of monopiles, scour protection,
and cable protection systems would permanently modify 78.5 acres within this footprint. Approximately
2,829 acres of benthic habitat would be modified by boulder relocation for IAC, OSS-link cable, and
RWEC construction, and 139.1 acres within this footprint would subsequently be modified by placement
of cable protection.

Table 3.6-6. Acres of Benthic Habitat Disturbance by Operations and Maintenance and
Decommissioning Activities and Percentage Distribution by Habitat Type

Operations and Maximum Large-Grained Complex (%) Soft Bottom (%)
Maintenance and Seafloor Complex (%)

Decommissioning Activity Footprint (acres)

WTG and OSS foundations 3.1 20.2% 29.3% 50.5%
Foundation scour protection 71.4 20.0% 30.1% 49.9%
Cable protection systems* 7.1 20.0% 30.1% 49.9%
Cable protection® 139.1 18.5% 26.1% 55.3%
Total 220.7 18.4% 26.6% 55.1%

* Benthic habitat impacts from cable protection systems installed at WTG and OSS foundation installation extending beyond
the scour protection footprint (approximately 0.07 additional acre per foundation).

T Protective structures placed on exposed segments of the RWEC, IAC, and OSS-link cable, independent from cable protection
systems at monopile foundations.

The precise distribution of habitat conversion impacts by benthic habitat type cannot be predicted with
certainty as preconstruction micrositing will affect where Project features are ultimately located.
However, the habitat conversion impacts described above would occur within areas having the habitat

3.6-33



Revolution Wind Farm and Revolution Wind Export Cable Project Draft Environmental Impact Statement

composition shown in Table 3.6-6. In general, long-term impacts from boulder relocation are expected to
occur in areas where boulders are most prevalent and are therefore most likely to occur in large-grained
complex and complex benthic habitats. However, boulder relocation could move boulders into soft-
bottom habitat, changing habitat composition. Cable protection would most likely be required in areas
where hard substrates, such as boulder fields, prevent cable burial. This means that cable protection
impacts are more likely to occur in large-grained complex and complex habitats, and those acres of
impacts would overlap habitats previously impacted by seafloor preparation. The values presented in this
EIS likely overestimate the total acres of impacts that would occur, as micrositing of the foundations and
cable routes would emphasize relocating Project features into soft-bottom benthic habitat where
practicable. This would reduce the extent of long-term impacts. For example, adjusting cable routes to
avoid complex benthic habitat could mean that less cable protection is ultimately required. Therefore,
fewer acres of long-term habitat impacts would occur.

The introduction of 102 WTG and OSS foundations would alter pelagic habitats by introducing vertical
hard surfaces into the water column. Over time the foundation, surrounding scour protection, and cable
protection mattresses would become colonized by sessile invertebrates, such as mussels, tunicates,
anemones, and sponges, creating complex habitat. Damage to complex habitat structure from construction
would also recover over time as surfaces are recolonized by habitat-forming organisms, but full recovery
could require years to decades. Long-term effects to benthic habitat structure are described in greater
detail under the presence of structures IPF in Section 3.6.2.3.2.

The Proposed Action would permanently alter benthic habitats within the GAA, generating an array of
effects on benthic habitat function. Soft-bottom habitats would be permanently displaced while effects on
large-grained complex and complex benthic habitats would range from short term to long term or
permanent. Some benthic species could recolonize new hard surfaces within 2 to 4 years while others take
a decade or more to recover from damage and/or colonize new surfaces like concrete mattresses. For
example, concrete mattresses used at the BIWF did not exhibit surface growth of habitat-forming
invertebrates after 3 years, but the structures provided refuge space for some fish and invertebrate species
(HDR 2020). This would constitute a long-term reduction in benthic habitat function. In contrast,
biologically productive reef effects like those observed at the BIWF would likely develop within 3 to 4
years after construction, continuing to mature over the life of the Project. These effects could be minor to
moderate adverse or moderate beneficial, depending on how benthic habitat change influences the
broader biological community.

3.6.2.2.3 Cumulative Impacts

Offshore Activities and Facilities

Anchoring and new cable emplacement/maintenance: The Proposed Action would result in localized
minor to moderate adverse impacts to benthic habitats and invertebrates through an estimated 3,178 acres
of anchoring and mooring-related disturbance and 4,009 acres of cabling-related seafloor disturbance
within the benthic habitat GAA. The duration and magnitude of these effects would vary depending on
the types of habitats impacted, ranging from short term to long term or permanent. Short-term impacts on
soft-bottom benthic habitats and associated fish and invertebrate species would be expected to fully
recover within 18 to 24 months, whereas complex benthic habitats could be permanently impacted and
could take a decade or more to recover full habitat function in some cases. There would be no cumulative
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impacts from other planned and reasonably foreseeable offshore wind projects as impacts to benthic
habitat from these projects would occur outside the GAA as defined.

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

Climate change: The types of impacts from climate change described for the No Action Alternative would
occur under the Proposed Action, but the Proposed Action could also contribute to a long-term net
decrease in GHG emissions. This difference may not be measurable but would be expected to help reduce
climate change impacts. When combined with other past, present, and reasonably foreseeable actions,
climate change would result in moderate adverse cumulative impacts to benthic habitat and invertebrates
under the Proposed Action.

Presence of structures: The Proposed Action would result in the installation of 102 new offshore wind
energy structures and associated scour and cable protection in the GAA, resulting in the long-term
alteration of benthic habitat composition on approximately 220.7 acres of seabed. That total would
include approximately 3.1 and 71.4 acres of seabed displaced by foundations and associated scour
protection, respectively, and 146.2 acres affected by cable protection. The foundations would effectively
displace benthic habitat, with each foundation replacing 0.03 to 0.04 acre of seabed with a vertical
structure extending from the seabed to the surface. Impacts to habitat composition from scour and cable
protection would vary depending on the type of habitat affected (Causon and Gill 2018; Degraer et al.
2020; Langhamer 2012; Taormina et al. 2018). When placed in soft-bottom habitat, these structures would
effectively change the habitat type. When placed in large-grained complex or complex habitat, these
structures would either alter the habitat type or modify benthic habitat structure through burial and
damage to habitat-forming invertebrates. That habitat structure would recover and would evolve over time
into functional benthic habitat as reef effects mature. In all cases, the presence of structures would
constitute a long-term to permanent impact to benthic habitat. When reef effects are considered, long-term
impacts to benthic habitat composition and structure could be minor to moderate adverse or moderate
beneficial, depending on how benthic habitat change influences the broader biological community.

The specific type and extent of habitat conversion and the resulting effects on benthic habitat composition
and structure would vary depending on the Project design and site-specific conditions. Once operational,
the WTG and OSS foundations and associated scour protection would produce artificial reef effects that
influence benthic habitat structure within and in proximity to the Project footprint. While reef effects
would largely be limited to the areas within and in proximity to foundation footprints, the development of
individual or contiguous wind energy facilities in nearby areas could produce cumulative effects. For
example, large quantities of shell hash created by mussels and other colonizing organisms can alter the
composition of soft-bottom sediments in the surrounding area . These alterations in substrate composition
would be limited in extent to the area of influence around each foundation but would be long term in
duration, as changes in substrate composition from the accumulation of shell hash and altered substrate
chemistry would continue to persist after the structures are removed during decommissioning. As such,
reef effects from the presence of structures would result in cumulative long-term effects on benthic
habitat and would range from moderate beneficial to minor to moderate adverse.
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3.6.2.2.4 Conclusions

The construction and installation, O&M, and decommissioning of the Proposed Action would impact
benthic habitat through several mechanisms, including short-term and long-term habitat disturbance,
permanent habitat conversion, and changes in substrate composition and nutrient cycling from reef effects
caused by colonization of structures by habitat-forming invertebrates. These effects would alter the
structure and function of benthic habitats within the maximum work area, including where cable
protection is used, and create new biological hotspots that would benefit some fish and invertebrate
species. Long-term to permanent habitat disturbance effects on 2,602 acres of large-grained complex and
complex habitats would constitute a moderate adverse effect on benthic habitat. These effects would
result primarily from redistribution of large-grained substrates and long-term impacts to certain types of
habitat-forming organisms. These adverse effects would be partially offset by moderate beneficial effects
on benthic habitat structure and productivity resulting from reef effects. The colonization of artificial
structures by a complex community of habitat-forming organisms would increase the structural
complexity of benthic habitat in and around WTG and OSS foundations. Some benthic habitat effects
could persist even after the Project is decommissioned. For example, reef effects would result in shell
hash accumulation around foundations that would remain after the structures are removed. This would
alter the composition of sediments within the RWF beyond the life of the Project but would not be
expected to negatively affect the ability of benthic habitats to support ecosystem function after the Project
is decommissioned.

Collectively, BOEM anticipates that the overall impacts from offshore activities associated with the
Proposed Action when combined other with past, present, and reasonably foreseeable activities would
result in notable and measurable impacts on benthic habitat. Some of these impacts could persist after the
Project is decommissioned, but they would not prevent full recovery of ecosystem function. These
findings would constitute a moderate adverse impact on benthic habitat composition and moderate
adverse to moderate beneficial effects on benthic habitat structure in the GAA.

3.6.2.3 Alternative B: Impacts of the Proposed Action on Invertebrates
3.6.2.3.1 Construction and Installation

Offshore Activities and Facilities

Accidental releases and discharges: The potential impact to invertebrates from trash and debris from the
Project, including habitat-forming invertebrates that contribute to benthic habitat structure, is as described
in the No Action Alternative and is negligible adverse.

In the unlikely event that a vessel collision or allision with a WTG or OSS foundation resulted in a high-
volume spill, adverse effects on invertebrates, including benthic habitat—forming invertebrates living on
or in seafloor sediments, could potentially result. Substrates could also become contaminated with
materials that prevent or limit recolonization by these organisms. These effects could be short term to
long term in duration, depending on the type and volume of material released and the habitats exposed to
spilled material. For example, bunker oil commonly sinks and remains on the seafloor for extended
periods before breaking down, whereas diesel fuel and gasoline float on the water surface and weathers
more quickly (Etkin 2015). A heavy bunker oil spill could therefore be more damaging to habitat-forming
invertebrates on the seafloor. In contrast, spills of diesel fuel or gasoline would remain at or near the
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water surface, would weather more quickly, and would therefore be less likely to negatively impact
benthic habitats. As discussed in Section 3.21.1.2, in the unlikely event that accidental spills should occur,
adverse impacts to benthic habitats could range from minor to moderate adverse in significance
depending on the size of the spill and the nature of the materials involved.

Anchoring and new cable emplacement/maintenance: Invertebrates occurring within the impact footprints
described in Section 3.6.2.2.1 for cable installation and construction vessel anchoring would be exposed
to a range of minor short-term to long-term adverse impacts.

Seafloor preparation, cable trenching,* dredging, vessel anchoring, and short-term bed disturbance at the
sea-to-shore transition site would also directly disturb soft-bottom benthic habitat by crushing and
displacing epifaunal organisms on the bed surface and liquifying sand and mud sediments from the bed
surface to depths of up to 6 feet, killing and displacing benthic infauna within the cable path. Dredging
could be used in selected areas where mobile undulations in seafloor sediments occur to allow for cable
burial at greater depths. These activities would flatten ripples, mega-ripples, and biogenic depressions that
provide habitat for certain invertebrates, including EFH species. Seafloor preparation, cable trenching,
and sea-to-shore transition construction would impact up to 3,470 acres of benthic habitat within the
installation corridors for the RWF and RWEC. Approximately 4.8% and 22.7% of these impacts would
occur in large-grained complex and complex benthic habitats, respectively, and 72.5% would occur in
soft-bottom habitats (see Table 3.6-4).

Invertebrates within these disturbance footprints could be exposed to crushing and burial effects. The
extent and severity of exposure will vary by species and life stage—specific sensitivity and habitat
association. For example, highly mobile invertebrates like longfin squid or adult crab and lobster would
likely be able to avoid being crushed during seafloor preparation and materials placement or overrun by
the jet plow. In contrast, immobile or slow-moving benthic invertebrates (e.g., worms, anemones, surf
clams, ocean quahogs) and immobile life benthic stages (e.g., longfin squid eggs, post-settlement
invertebrate larvae) within the construction footprint would likely be killed by bed disturbance and could
also be injured or Kkilled by sediment deposition. Sessile invertebrates, like sponges and hydroids, attached
to boulders and cobbles would be damaged or killed when boulders are relocated during seafloor
preparation and when scour and cable protection are placed in complex and potentially complex benthic
habitats. Mobile benthic invertebrates, like adult lobsters and horseshoe crabs, would likely be able to
avoid the jet plow but could be injured or killed by placement of cable protection.

The jet plow injects water into the sediments to liquify the seafloor for cable installation. While the water
intake, located near the water surface, is screened to avoid entraining (suctioning) small fish, it would
unavoidably entrain and Kill zooplankton and planktonic fish eggs and larvae. Zooplankton comprise a
diverse group of invertebrate organisms, including larval life stages of crustaceans (crabs and lobsters),
echinoderms (urchins and sand dollars), bivalves (clams and mussels), and other species as well as
invertebrates that spend their entire lives as zooplankton, such as calanoid copepods. Zooplankton are a
central component of the food web and provide an important prey resource for many fish, filter feeding
invertebrates, and even large marine mammals like humpback whale (Megaptera novaeangliae) and
North Atlantic right whale (NARW) (Eubalaena glacialis). Inspire Environmental (2019) estimated

% The potential equipment used for cable trenching (mechanical cutter, mechanical plow, and jet plow) are expected to have
comparable effects to benthic habitat.
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potential plankton mortality from construction of the 61.8-mile South Fork Export Cable (SFEC) and
21.4-mile SFWF IAC based on jet plow intake volume and movement speed and documented plankton
density. It calculated that over a billion fish eggs and 8.5 billion invertebrate zooplankton could be killed
by entrainment impacts. Impacts of similar magnitude are likely to result from the construction of the
Proposed Action.

While construction impacts could injure or Kill invertebrates on over 7,363 acres of benthic habitat (see
Table 3.6-4) and kill billions of phytoplankton, these impacts must be placed into context to evaluate
overall impacts. Invertebrates associated with soft-bottom habitat are likely to recover from disturbance
within 18 to 24 months (de Marignac et al. 2009; Dernie et al. 2003; Desprez 2000; HDR 2020). In
contrast, some invertebrates associated with complex benthic habitat, like sponges and hydroids, could
take a decade or longer to fully recover (Auster and Langton 1999; Collie et al. 2005; Lukens and Selberg
2004; Tamsett et al. 2010). Accordingly, impacts from bed disturbance could range from short term
negligible adverse for mobile invertebrates like adult squid and crabs; short term minor adverse for
immobile or slow-moving invertebrates like clams, scallops, and worms in soft-bottom habitat; to minor
long-term adverse effects for certain slow-growing invertebrates associated with complex benthic habitat.
While the latter effects would be long term in duration, they would be localized and would recover over
time without mitigation; therefore, these adverse effects would be minor adverse.

Jet plow operation would entrain tens to hundreds of millions of cubic meters of water and billions of
organisms, including invertebrate zooplankton. While these values appear significant, they represent a
tiny fraction of the total habitat available to zooplankton and typical zooplankton abundance. While
zooplankton distribution is not uniform, it is reasonable to conclude that the billions of entrained
zooplankton represent a biologically insignificant proportion of the available resource. Moreover, as
stated in the previous section, zooplankton have high natural mortality rates, and losses of even several
billion organisms may not be measurable relative to year-to-year variation in abundance under natural
conditions. On this basis, entrainment effects on invertebrates would be short term and likely negligible
adverse.

The Proposed Action includes EPMs, listed in Table F-1 in Appendix F, which would avoid and
minimize impacts on invertebrates. These include design and siting of Project features to minimize the
overall Project footprint and impacts on complex benthic habitat where practicable, establishing no-
anchor areas to avoid sensitive habitats like observed squid spawning sites. These EPMs would limit, but
not completely avoid, crushing, burial, and entrainment impacts on invertebrates. While some impacts
would be unavoidable, the affected habitats would recover naturally over time, and impacts on
invertebrates are unlikely to be measurable at the population level. Therefore, adverse impacts to
invertebrates from this IPF would be minor adverse.

Light: Light is an important cue in guiding the settlement of invertebrate larvae (Davies et al. 2015).
Acrtificial light can change the behavior of aquatic invertebrates, although the direction of response can be
species and life stage specific. Currently there are no artificial lighting sources present in the RWF or
RWEC, except for fishing vessel activity and other periodic vessel transit. The O&M facility would be
sited in a currently developed commercial moorage with existing artificial lighting and would not modify
existing conditions. Lights would be required on offshore platforms and structures, vessels, and
construction equipment during construction of the RWF. Consistent with BOEM guidance (BOEM 2021;
Orr et al. 2013), construction vessels would implement lighting design and operational measures to
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eliminate or reduce lighting impacts on the aguatic environment. Although individual invertebrates could
detect light from construction vessels and could exhibit behavioral responses (e.g., squid being attracted
to the lights), these impacts are not expected to measurably affect invertebrates at population levels
because of the limited area of impact at any given time and the limited duration of construction activities.
Any resulting adverse impacts on invertebrates would be short term in duration and biologically
insignificant and therefore negligible adverse.

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

While these conclusions reflect current knowledge, considerable uncertainty remains about sound
sensitivity in some invertebrates. For example, squid exposed to 2 hours of continuous noise pulses
ranging from 157 to 175 dB re 1 pPa displayed damage to specialized sensory cells used for balance and
orientation (Andre et al. 2011). More recently, Jones et al. (2020, 2021) determined that longfin squid, an
EFH species, can likely sense and exhibit behavioral responses to vibration from impact pile driving
transmitted through sediments, potentially at a greater distance from the source, perhaps several hundred
feet. They theorized that intense particle motion exposure could have indirect effects (e.g., impaired
ability to detect predators or prey) on squid. These findings suggest that squid could experience injury or
behavioral effects from intense underwater noise exposure, but evidence for this type of effect is limited
and additional research is needed.

Assuming that bivalves, crustaceans, and other benthic invertebrates could detect and respond to particle
motion effects from impact pile driving within 16.4 feet of the outer surface of each of the Project
foundations. The available research indicates that invertebrates are similarly insensitive to UXO
detonation, meaning that only those invertebrates within a short distance from the blast impact footprint
would be able to detect the associated particle motion effects. Impact pile driving and UXO detonation
would take place in areas previously or subsequently disturbed during seabed preparation, respectively,
meaning that these impacts would overlap but would occur at different periods in time. Particle motion
effects from pile driving would be limited to short-term behavioral responses, most likely lasting for the
duration of the noise impact and limited periods (minutes to hours) following exposure. Particle motion
effects from UXO detonation could result in mortality of organisms on the munition and within the blast
area, and short-term behavioral responses at greater distance. Impacts of this magnitude would constitute
a minor adverse effect on invertebrates. Noise generated by construction vessels and HRG survey
activities are of much lower intensity (Denes et al. 2021; LGL Ecological Research Associates [LGL]
2022), with behavioral-level effects on invertebrates likely limited to within 7 feet of a continuously
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mobile noise source. Only pelagic invertebrates like squid would be likely to detect these effects as the
HRG equipment is operated well above the seafloor. HRG survey effects are therefore likely to be
negligible adverse.

Underwater noise could also affect invertebrate eggs and larvae. Popper et al. (2014) summarized
available research on the sensitivity of finfish to underwater noise effects. They recommended thresholds
for lethal injury and temporary threshold shift (TTS) effects by fish hearing group, including fish eggs
and larvae, which are summarized in Table 3.6-7. The applicability of the fish egg and larvae threshold to
invertebrate eggs and larvae is unclear, but it is used here to estimate the range of potential effects. Noise
impacts could be greater if they occur in important spawning habitat, occur during peak spawning
periods, and/or result in reduced reproductive success in one or more spawning seasons, which could
result in long-term effects to populations if one or more year classes suffer suppressed recruitment. As
shown in Table 3.13-1 in Section 3.13.2.2.1 (noise effects on finfish), impact pile driving and UXO
detonation are the only noise sources with the potential to affect invertebrate eggs and larvae. Eggs and
larvae within approximately 1,680 and 3,458 feet of WTG and OSS monopile installation, respectively,
could be injured or killed by cumulative exposure to impact pile-driving noise. BOEM anticipates that
several UXOs could be identified within the RWF and/or RWEC corridor during preconstruction surveys.
Orsted anticipates that up to 13 UXOs, ranging from 5 to 1,000 pounds in size, may need to be detonated
in place. The actual number and location of UXOs is not currently known, but the largest devices are most
likely to be found within the central portion of the RWF and in state waters on the RWEC corridor at the
mouth and outside of Narragansett Bay (Ordtek, Inc. [Ordtek] 2021). UXO detonation could kill eggs and
larvae within tens to thousands of feet depending on the size of the device. Keevin and Hempen (1997)
examined these effects and determined that setbacks of 49, 213, and 656 feet would protect eggs and
larvae from detonation effects for 1.1-, 22-, and 220-pound devices, respectively. Extrapolating from this
relationship, the setback requirement to protect eggs and larvae from a 1,000-pound UXO, the largest
device anticipated in the maximum work area (Hannay and Zykov 2021; LGL 2022), is approximately
1,385 feet (see Table 3.13-2, Section 3.13.2.2.1). These findings indicate that impact pile driving and
UXO detonation are likely to cause mortality-level effects on some invertebrate eggs and larvae.
However, these adverse impacts are likely to be minor overall because 1) the areas of effect are small
relative to the available habitat, and 2) the loss of individuals would likely be insignificant relative to
natural mortality rates for planktonic eggs and larvae, which can range from 1% to 10% per day or higher
(White et al. 2014).
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Table 3.6-7. Noise Exposure Thresholds for Finfish Lethal Injury, Temporary Threshold Shift, and
Behavioral Effects

Sound Fish Hearing Group Lethal Lethal Injury, Recoverable | Temporary | Behavioral®
Source Injury, Cumulative** Injury, Threshold
Peak* " Cumulative** Shift**
Impact pile | Fish with swim 207 207 203 186 150
driving bladder, involved in
hearing
Fish with swim 207 210 203 186 150
bladder, not involved
in hearing
Fish without swim 213 219 216 186 150
bladder
Eggs and larvae 210 207 None defined None N/A
defined
UXxo All fish hearing 229 None defined None defined None None
detonation | groups defined defined
Eggs and larvae >13 None defined None defined None N/A
mm/s* defined

Note: N/A = not applicable.

* Thresholds from Popper et al. (2014).

"Values in dB re 1 pPa, except where indicated.

*Values in decibels referenced to the sum of cumulative pressure in micropascals squared, normalized to 1 second.
¥ Particle acceleration exposure threshold (Popper et al. 2014).

8 Threshold from Fisheries Hydroacoustic Working Group (2008).

Juvenile and adult invertebrates are generally insensitive to sound pressure and can only detect the
particle motion component of sound, or the vibration of the surrounding water column and sediments in
immediate proximity to a sound source. Detectable particle motion effects on invertebrates are typically
limited to within 7 feet (2 m) of the source or less (Carroll et al. 2016; Edmonds et al. 2016; Hawkins and
Popper 2014; Payne et al. 2007). Vibration from impact pile driving can also be transmitted through
sediments. Recent research (Jones et al. 2020, 2021) indicate that longfin squid, an EFH species, can
sense and respond to vibrations from impact pile driving at a greater distance based on sound exposure
experiments. This in turn suggests that infaunal organisms, such as clams, worms, and amphipods, could
exhibit a behavioral response to vibration effects over a larger area, but additional research is needed to
confirm these effects and their biological significance. Particle motion effects could theoretically cause
injury and/or mortality to invertebrates in a limited area around each pile and can cause short-term stress
and behavioral changes to individuals over a greater area. The affected areas would likely be recolonized
in the short term, and the overall impact on invertebrates would be minor adverse.

Presence of structures: Invertebrates within the benthic disturbance footprints for foundation installation,
described in Section 3.6.2.2.1, could be exposed to crushing and burial effects. Some individual
invertebrates would unavoidably be injured or killed, but the number of individuals affected would be
insignificant relative to the size of the population and the resource would recover completely without
additional mitigation. The time required for recovery would vary depending on the type of habitats
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affected, ranging from short term for invertebrates found in soft-bottom habitats to long term for
invertebrates associated with large-grained complex and complex habitats. Therefore, adverse effects to
invertebrates from construction of structures would be minor adverse.

Sediment deposition and burial: The Project conducted a model-based analysis of the anticipated extent
and magnitude of suspended sediment impacts on water quality and benthic habitats in COP Appendix J
(RPS 2021). This analysis considered impacts from jet plow trenching for IAC and OSS-link cable
installation, jet-plow trenching and dredging used to install the RWEC, and dredging associated with sea-
to-shore transition construction. It determined that suspended sediments released into the water column
would be rapidly dispersed by tidal currents, settling back to the seafloor within minutes to hours of the
disturbance. The majority of water column effects would be limited to short-term TSS pulses below 100
mg/L. Higher TSS concentrations exceeding 100 mg/L would occur in areas where seafloor sediments
have a greater proportion of mud and silt. TSS plumes caused by construction disturbance would dissipate
quickly, with concentrations above 100 mg/L lasting no longer than 6 hours at any location (RPS 2021).
A summary of the anticipated extent of water column TSS and substrate burial effects is provided in
Table 3.6-8.

Suspended sediments will resettle on the seafloor, blanketing the existing habitat with layers of fine
sediment of varying thickness. Fine sediment deposition from IAC construction could exceed 0.4 inch (10
mm) and 0.004 inch (0.1 mm) on up to 3,152 and 9,538 acres, respectively. Burial depths from OSS-link
cable construction could exceed 0.4 inch (10 mm) and 0.004 inch (0.1 mm) on up to 302 and 1,374 acres,
respectively. Burial depths from RWEC construction could exceed 0.4 inch (10 mm) and 0.004 inch (0.1
mm) over 3,285 and 12,138 acres, respectively. Burial effects on invertebrates would be short term in
duration, lasting for minutes to hours after initial bed disturbance as suspended sediments resettle on the
seafloor. The actual area of effect at a given moment during construction would be limited to the seafloor
disturbance footprint within and adjacent to cable installation activities and the deposition zone
downcurrent of the disturbance. IAC and OSS-link cable installation impacts would occur intermittently
over a 5-month construction window while the RWEC installation would occur continuously over a
period of approximately 8 months. Impacts from other activities like anchoring and boulder relocation
were not modeled but are likely to be similar in magnitude but reduced in extent per unit mile of activity
relative to jet plow trenching and dredging. These impacts would occur prior to cable installation,
meaning that this IPF would produce sequential impacts on some benthic habitats.

The magnitude and duration of construction-related sediment effects must be considered in the context of
the environmental baseline. As stated in Section 3.6.1.2.1, the sand and mud substrates on the mid-
Atlantic OCS are continually reshaped by bottom currents and sediment delivery from upland sources
(Daylander et al. 2012). The prevalence of sediment ripples and mega-ripples throughout the maximum
work area is evidence of these dynamic conditions. This indicates that the benthic habitats associated with
invertebrates affected by the Project are regularly exposed to and therefore must be able to recover from
burial by mobile sediments. In this context, the short-term effects of sediment deposition on benthic
habitats would be negligible to minor adverse.
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Table 3.6-8. Estimated Maximum Extent of Total Suspended Solid Plumes and Area of Sediment
Deposition Resulting from Inter-Array Cable, Offshore Substation-Link Cable, and Revolution Wind
Export Cable Construction

Project Element Location Length 0.004 inch | 0.04 inch 0.4 inch 50 mg/L 100 mg/L
(miles) (acres) (acres) (acres) (feet) (feet)

Inter-array cable* 0CS 155.3 35,798 22,715 217 1,209 932
0SS-link cable* 0ocCs 9.3 1,444 918 9 1,209 932
RWEC #1 and #2, 0ocCs 16.8 5,760 2,539 1,078 4,494 3,067
seafloor
preparation

State 3.2 13,107 6,035 2,066 6,888 5,838
RWEC #1 and #2, 0ocCs 37.3 5,787 3,681 35 1,542 1,476
installation*

State 46.0 8,035 4,672 0 3,764 2,345
Sea-to-shore State N/A 35 20 7 1,460 1,312
transition

* RPS (2021) did not estimate deposition acreage for the entire IAC. Sediment deposition and burial effects for IAC installation
were estimated for this EIS based on the modeled deposition acreage per mile for IAC, OSS-link cable, and RWEC segments for
different substrate classifications reported by Inspire Environmental (2021), and the proportional distribution of IAC segments
by substrate classification. . Values are averages of modeled results for two different tidal current regimes.

¥ RPS (2021) modeled TSS impact estimates for RWEC #1 and the 0SS-link cable combined. OSS-link cable values are estimated
using the modeled deposition rate/mile for comparable substrate classes in the RWEC footprint. RWEC deposition area results
are two times the RPS (2021) results for RWEC #1 minus the estimated OSS-link cable deposition area, assuming that RWEC #2
impacts will be similar to those from RWEC #1 based on proximity and routing through similar benthic habitat types.

"The RPS (2021) model scenario assumed excavation and backfill of a combined 5,881 cubic yards of sediment at the HDD exit
pit using a backhoe excavator and venturi eductor device.

3.6.2.3.2 Operations and Maintenance and Decommissioning

Offshore Activities and Facilities

Accidental releases and discharges: The prohibitions on releases of trash and debris and accidental spill
avoidance and minimization measures described in Section 3.6.2.3.1 for project construction would
continue to apply throughout the operational life of the Project. These restrictions and measures would
effectively avoid adverse effects from Project-related trash and debris and accidental spills. Therefore, the
effects of this impact mechanism on invertebrates would be negligible adverse.

Anchoring and new cable emplacement/maintenance: Cable protection maintenance would produce
similar effects on habitat-forming invertebrates as those described for Project construction. The 1AC,
OSS-link cable, and RWEC would be removed from the seafloor during Project decommissioning.
Removal of cable protection and extraction of the cable from the seafloor would disturb sediments,
releasing TSSs into the water column. The resulting effects from O&M and decommissioning would be
short term in duration, and similar in nature but lesser in magnitude than those resulting from Project
construction. Therefore, these effects would be minor adverse.
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Bycatch: The RWF FRMP employs a variety of survey methods to evaluate the effect of RWF
construction and operations on benthic habitat structure and composition and economically valuable fish
and invertebrate species. The survey methods in Table 3.6-9 either directly assess or could impact
invertebrates.

Table 3.6-9. Survey Methods

Survey Method Description

Ventless trap surveys Used to evaluate changes in the distribution and abundance of lobster and Jonah
crab in the RWF and adjacent reference areas and Jonah crab, lobster, whelk
(Buccinidae), and finfish along the RWEC corridor and adjacent reference areas; these
areas would be surveyed 12 times per month for 7 months each for 2 years prior to
and at least 2 years following completion of Project construction (4 years total).

Otter trawl surveys Used to assess abundance and distribution of target fish and invertebrate species
within the RWF; trawls could impact a variety of invertebrate species as bycatch;
these surveys would occur four times per year for 2 years prior to and at least 2 years
following completion of Project construction.

Benthic habitat surveys | Sonar, video, and photographic imaging are used to evaluate changes in benthic
habitat structure and invertebrate community composition.

These surveys involve similar methods to and would complement other survey efforts conducted by
various state, federal, and university entities supporting regional fisheries research and management.

The trawl and ventless trap surveys would target specific invertebrate species, squid and crabs and
lobster, respectively, using methods and equipment commonly employed in regional commercial
fisheries. Organisms captured during surveys would be removed from the environment for scientific
sampling and commercial use. Other species of invertebrates could also be impacted by sampling
activities. For example, benthic invertebrates could be injured or killed when survey equipment contacts
the seafloor or when inadvertently captured as bycatch. Non-target organisms would be returned to the
environment where practicable, but some of these organisms would not survive. While the FRMP would
result in unavoidable impacts to individual invertebrates, the extent of habitat disturbance and number of
organisms affected would be small in comparison to the baseline level of impacts from commercial
fisheries and would not measurably impact the viability of any species at the population level.
Randomized sampling distribution means that repeated disturbance of the same habitat is unlikely. As
such, habitat impacts from FRMP implementation would likely be short term in duration. The intensity
and duration of impacts anticipated from FRMP implementation would constitute a minor adverse effect
on invertebrates.

EME: The IAC, OSS-link cable, and RWEC would generate EMF and substrate heating effects, altering
the environment for benthic invertebrates and other organisms associated with those habitats. These
effects would occur throughout the operational life of the Project and cease with Project
decommissioning.

The Proposed Action includes EPMs to minimize EMF impacts. The Project will employ HVAC
transmission, which generally produces lower intensity EMFs than HVDC. All transmission cables would
be contained in grounded metallic shielding to minimize electrical field effects and buried to target depths
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of 4 to 6 feet (1.2 to 1.8 m) or deeper in soft-bottom benthic habitat and other areas where burial is
possible. Cable segments that cross unavoidable hard substrates and other offshore infrastructure would
be laid on the bed surface covered with a concrete mattress or other form of cable armoring for protection.
EMF effects in these areas would be greater than for buried cable segments. EMF levels diminish rapidly
with distance and would become indistinguishable from baseline conditions within about 26 feet (8 m) of
both buried and exposed cable segments (Exponent 2021). Modeled EMF effects for buried and exposed
cable segments under annual average and peak transmission loads are summarized in Table 3.6-10.

Hughes et al. (2015) and Emeana et al. (2016) evaluated the thermal effects of buried and exposed
electrical transmission cables on the surrounding environment. They determined that heat from exposed
cable segments would dissipate rapidly without measurably heating the underlying sediments. In contrast,
the typical HVAC cable buried in sand and mixed sand and mud (i.e., soft-bottom benthic habitat) can
heat sediments within 1.3 to 2 feet (0.4 to 0.6 m) of the cable surface by +10 to 20 degrees Celsius (°C).
Substrate heating effects are also summarized in Table 3.6-10.

Table 3.6-10. Modeled Electromagnetic Field Levels and Estimated Substrate Heating Effects Under
Average and Peak Load Conditions for Buried and Exposed Cable Segments and Miles of Cable by
Category for the Proposed Action

Component | Installation | Total Cable | Magnetic Magnetic Electrical Electrical Substrate
Length Field Field Field Field Heating
(linear (mG) at (mG)3.3 | (mV/m)at | (mV/m)3.3
miles) Seafloor | Feet above | Seafloor | Feet above
Seafloor Seafloor
IAC* Buried to 139.8 57-82 17-24 2.1-3.0 1.3-1.8 +10 to +20°C
3.3 feet within 0.4 to
0.6 m of cable
On bed 15.5 522-745 35-50 5.4-7.7 1.7-2.5 Negligible
surface
0SS-link Buried to 8.4 147-210 41-58 4.4-6.3 2.3-3.2 +10 to +20°C
cable’ 3.3 feet within 0.4 to
0.6 m of cable
On bed 0.9 1,071- 91-130 13-18 3.5-4.9 Negligible
surface 1,529
RWEC' Buried to 70.6 147-210 41-58 4.4-6.3 2.3-3.2 +10 to +20°C
3.3 feet within 0.4 to
0.6 m of cable
On bed 12.7 1,071- 91-130 13-18 3.5-4.9 Negligible
surface 1,529

Note: mG = milligauss; mV/m = millivolt/meter.
* Value ranges shown are modeled effects under average and peak load conditions, estimated as 66 kV at 480 and 685 amps,
respectively, for the IAC cable (Exponent 2021).

T Value ranges shown are modeled effects under average and peak load conditions, estimated as 275 kV at 690 and 985 amps,
respectively, for the RWEC and OSS-link cables (Exponent 2021).
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The evidence for EMF effects on invertebrates is equivocal, varying considerably between species and
based on the type and strength of EMF source (Albert et al. 2020; Hutchison et al. 2020b). Several studies
have observed no apparent behavioral responses in crustaceans and mollusks at EMF field strengths
similar to the highest levels likely to result from IAC, OSS-link cable, and RWEC segments laid on the
bed surface. A handful of studies have observed apparent physiological effects on clams, mussels, and
worms after a few hours of exposure to EMF levels within the ranges shown in Table 3.6-10, while other
studies have observed no apparent effects on the same types of organisms from much higher exposures
over longer periods. These contradictions are compounded by differences in study methods and the type
of EMF exposure (i.e., HVYDC versus HVAC transmission), making it difficult to draw conclusions about
the sensitivity of benthic invertebrates to EMF effects (Hutchison et al. 2020b). Given this uncertainty,
the potential permanent effects from Project-related EMFs on invertebrates that live in or directly on the
seafloor could range from negligible to minor adverse.

While directed studies are lacking, there is little evidence that cephalopods like squid are sensitive to
EMFs, even at exposure levels similar to the highest potential levels likely to result from the Proposed
Action (Love et al. 2015; Normandeau et al. 2011; Williamson 1995). The available evidence suggests
that EMFs from the Project would have negligible adverse effects on invertebrates like longfin and
shortfin squid, both EFH species.

In addition to EMF effects, buried segments of the IAC would generate sufficient heat to raise the
temperature of the surrounding sediments by as much as 10 to 20°C above ambient temperatures within
1.3to 2 feet (0.4 to 0.6 m) of buried cable segments (see Table 3.6-10). Temperature changes of this
magnitude could adversely affect Atlantic surfclam and ocean quahog (Acquafredda et al. 2019; Harding
et al. 2008) as well as other benthic infauna species. However, the amount of suitable habitat exposed to
these effects would be limited. Cable burial at 4 to 6 feet (1.2 to 1.8 m) would limit substrate heating
effects to depths 2 feet or more below the bed surface, below the depths inhabited by most invertebrate
species. Cable segments at the transitions between fully buried and exposed cable segments would be at
shallower depths, potentially exposing quahog and surfclam habitat and other invertebrate infauna species
habitat to adverse thermal effects. However, these habitats would also be covered by concrete mattresses,
meaning that the affected habitats would no longer be available to these species. On this basis, substrate
heating impacts, while permanent, would have a negligible adverse effect on invertebrates.

Light: As discussed in Section 3.6.1.2.1, all planned and future offshore wind energy projects, including
the Proposed Action, would follow BOEM design guidance for offshore energy structures and vessels.
Compliance with this guidance would effectively minimize long-term light impacts from O&M of the
Proposed Action such that effects on invertebrates, including habitat-forming invertebrates that contribute
to benthic habitat structure, would be negligible adverse. Vessels used during decommissioning would
follow the same or improved guidance to avoid and minimize lighting impacts as those used for project
construction (see Section 3.6.2.3.1). Therefore, short-term light effects on invertebrates from
decommissioning of the Proposed Action would similarly be negligible adverse.

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

Monitoring of operational noise produced by the BIWF (Elliot et al. 2019) supports the conclusion that
modern WTG designs generally produce less noise than older generation models. The BIWF employs five
6-MW direct-drive WTGs. Operational noise from these WTGs was generally lower than noise levels
generated by older, lower capacity WTGs at European wind farms as reported in the literature (Betke et
al. 2004; Jansen and de Jong 2016; Madsen et al. 2006; Marmo et al. 2013; Nedwell and Howell 2004;
Tougaard et al. 2009, 2020). Operational noise levels typically ranged from 110 to 125re 1 pPa,
occasionally reaching as high as 128 dB re 1 pPa, mostly at low frequencies ranging from 10 Hz to 8
kHz. Particle acceleration effects on the order of 10 to 30 dB re 1 pm/s? at a reference distance of 50
meters. These values are considered usefully representative of the underwater noise effects likely to result
from RWF operations. More recently, Stober and Thomsen (2021) used monitoring data and modeling to
estimate operational noise from larger (10-MW) current generation direct-drive WTGs and concluded that
these designs could generate higher operational noise levels than those reported in earlier research. This
suggests that operational noise effects could be more intense and extensive than those considered herein,
but additional research is needed to confirm this hypothesis.

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

Project vessels used during O&M, decommissioning, and O&M-related HRG survey activities would
generate similar noise effects to those described for Project construction in Section 3.6.2.3.1 and would
likewise be negligible adverse.

Presence of structures: The new hard structures created by RWF foundations, scour protection around the
foundations, and cable protection would displace existing habitat for invertebrates that use soft-bottom
benthic habitat and create new habitats for invertebrates that colonize hard surfaces. As stated previously,
approximately 1.5 acres of soft-bottom benthic habitat would be displaced by monopile foundations, 34.1
acres would be displaced by scour protection around the foundations, and 81.2 acres would be displaced
by concrete mattresses protecting exposed segments of the IAC, OSS-link cable, and RWEC. Those
habitats would no longer be available to invertebrate infauna like tube worms, copepods, and bivalves,
including three EFH species (Atlantic surfclam, Atlantic sea scallop, and ocean quahog). Longfin squid,
another invertebrate EFH species, also associate with soft-bottom benthic habitat.

Habitat for invertebrates that colonize hard surfaces or associate with complex benthic habitat would
increase. Epibenthic organisms (e.g., mussels and anemones) and crustaceans that prefer hard-bottom
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habitat (e.g., American lobster and crab) would gain habitat. The available evidence indicates that
recovery of benthic habitat structure would begin quickly and would likely be relatively rapid, but full
recovery of the community of habitat-forming organisms could take a decade or more. For example,
Degraer et al. (2020) have documented the development of diverse invertebrate communities on offshore
wind structures around the globe. Hutchison et al. (2020a) documented the development of a diverse and
biologically productive invertebrate community that developed on turbine foundations at the nearby
BIWF within 3 years after construction. The structures were initially colonized by dense aggregations of
mussels and barnacles, followed by corals, hydroids, anemones, and predatory invertebrates like crabs,
sea stars, and snails. An invasive tunicate, already widespread and common in the region, is also present.
Shell hash and detritus falling from the foundations changed the composition of and enriched the
surrounding sediments, increasing biological productivity. These effects extended beyond the scour
protection footprint surrounding each foundation. Similar artificial reef effects have been observed at other
offshore wind facilities (Causon and Gill 2018; Degraer et al. 2020; Langhamer 2012; Taormina et al.
2018). While these findings indicate relatively rapid recovery of benthic community structure in general,
some impacts may be longer lasting. Certain types of habitat-forming invertebrates, such as sponges and
corals, are sensitive to disturbance and slow growing. These more sensitive species can take decades to
fully recover and recolonize damaged habitats (Tamsett et al. 2010). Based on the proximity of RWF
structures to the BIWF, it is reasonable to conclude that RWF structures would develop a similarly
diverse biological community over a similarly short period. While benthic organisms colonized the BIWF
relatively quickly, it could take a decade or more before damaged and newly introduced hard surfaces
achieve full habitat function (Auster and Langton 1999; Collie et al. 2005; Lukens and Selberg 2004;
Tamsett et al. 2010). Offshore wind structures could in theory provide a foothold for harmful nonnative
species invasions. Nonnative species have been observed at the BIWF and other wind farms (Degraer et al.
2020; Hutchison et al. 2020c), but negative impacts on native biological communities have yet to be
demonstrated (Degraer et al. 2020).

In general, reef effects are likely increase the diversity and biological productivity of the invertebrate
community within and around the RWF over time (Causon and Gill 2018). The resulting effects on
invertebrates would vary by species and could be positive, negative, or neutral depending on a variety of
factors. For example, the displacement of soft-bottom benthic habitat would constitute a limited but
permanent moderate adverse impact on invertebrates that use this habitat type. Some of these negative
effects could be offset by organic enrichment and increased biological productivity in soft-bottom habitats
at the edge of the reef effect zone (e.g., Hutchison et al. 2020c¢). Invertebrate species that associate with
hard substrates and vertical relief created in the water column would gain new opportunities for habitat
colonization that would otherwise not be present in the offshore environment. These beneficial effects
could vary depending on the structures involved. For example, concrete mattresses used for cable
protection at the BIWF did not show measurable invertebrate community growth at 3 years following
installation (HDR 2020), indicating that this type of structure will take longer to develop functional
habitat value.

Hydrodynamic effects resulting from the presence of offshore wind structures could also affect the
distribution and abundance of invertebrates within and around the RWF. As discussed in Section
3.6.1.2.1, a hydrodynamic modeling study conducted for BOEM (Johnson et al. 2021) has determined
that the planned introduction of offshore wind energy structures to the RI/MA and MA WEAs would
likely lead to small but measurable changes in current speed, wave height, and sediment transport in the
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northern Mid-Atlantic Bight. These hydrodynamic effects are in turn likely to influence the dispersal of
planktonic invertebrate and fish larvae within the WEAs and their surroundings, increasing larval
settlement in some areas and decreasing it in others (Johnson et al. 2021). Changing larval dispersal
pathways can disrupt connectivity between populations and the processes of larval settlement and
recruitment (Sinclair 1988). Large-scale hydrodynamic changes can create population “sinks,” or
subpopulations that are reproductively isolated from other regional populations by unfavorable changes in
larval dispersal (Sinclair 1988).

While some hydrodynamic effects on larval dispersal patterns are likely to occur, and these impacts
would last until the Project is decommissioned, the full development of the RWF would be unlikely to
cause adverse population-level effects on any invertebrate species. The species of the region are broadly
distributed, supported by numerous spawning locations from which larvae are dispersed over broad
distances along a southwesterly gradient consistent with regional circulation patterns (Chen et al. 2021;
McCay et al. 2011; Munroe et al. 2018; Roarty et al. 2020; Zhang et al. 2015). While the Johnson et al.
(2021) modeling results indicate that Project-related shifts in larval transport and settlement density are
likely to occur, their findings indicate that any such effects would be localized and unlikely to lead to the
development of significant population sinks. These findings indicate that hydrodynamic impacts from the
RFW are unlikely to lead to broader scale changes in invertebrate population viability or community
composition. As such, the hydrodynamic impacts of the Proposed Action would constitute a minor
adverse effect on invertebrates. These impacts would cease when the Project is decommissioned, and
subpopulation distribution would shift in response to the oceanographic conditions present at that time as
determined by climate change and other regional trends.

To summarize, long-term habitat modification would create winners and losers, with some invertebrate
species losing a small amount of habitat while others would gain. Negative population-level effects are
unlikely to occur, as invertebrate species that lose habitat would still have abundant habitat available and
could benefit from increased biological productivity created by reef effects. On balance, the effects of this
IPF on invertebrates are likely to be long term moderate beneficial in terms of the overall impact for
some species. Concrete mattresses used for cable protection may have to reside in the environment for
some time before they provide suitable invertebrate habitat, which would constitute a long-term minor
adverse impact depending on the amount of cable protection used.

O&M under the Proposed Action would include regular inspections of offshore structures and
opportunistic removal of derelict fishing gear and other accumulated debris over the life of the Project.
Derelict gear and debris are sources of bycatch mortality for invertebrates and can also cause damage to
habitat-forming organisms that contribute to benthic habitat structure. Derelict gear and debris removal
from structures would constitute a long-term minor beneficial effect on invertebrates and habitat-forming
organisms that contribute to benthic habitat structure.

Sediment deposition and burial: Up to 10% of cable protection is anticipated to be replaced over the life
of the Project. Cable protection maintenance would produce similar effects on habitat-forming
invertebrates as those described for Project construction, although reduced in extent and spread out over
time. These effects would range from short-term behavioral disturbance of benthic infauna and other
invertebrates accustomed to naturally high rates of sediment deposition, to mortality of benthic eggs and
invertebrates subject to burial effects greater than 0.4 inch (10 mm). The IAC, OSS-link cable, RWEC,
and cable protection would be removed from the seafloor during Project decommissioning, releasing
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TSSs into the water column. The resulting adverse effects from O&M and decommissioning would be
similar in nature but lesser in magnitude than those resulting from Project construction and would
therefore be minor adverse.

3.6.2.3.3 Cumulative Impacts

Offshore Activities and Facilities

Accidental releases and discharges: Based in compliance with environmental regulations, the Proposed
Action when combined with past, present, and reasonably foreseeable projects would result in negligible
adverse cumulative effects on invertebrates from accidental releases and discharges.

When the Project is combined with other future offshore wind projects, up to approximately 19 million
gallons of coolants, fuels, oils, and lubricants could cumulatively be stored within WTGs and the OSSs’
within the invertebrate GAA. All vessels associated with the Proposed Action and other offshore wind
projects would comply with USCG requirements for the prevention and control of oil and fuel spills.
Additionally, training and awareness of EPMs (see Table G-1 in Appendix G) proposed for waste
management and marine debris would be required of RWF Project personnel. These releases, if any,
would occur infrequently at discrete locations and vary widely in space and time, and impacts would be
minimized through planned EPMs and other mitigation measures detailed in Tables F-1 and F-2,
respectively, in Appendix F. Impacts to invertebrates, including habitat-forming species, from small-
volume spills are therefore expected to be negligible adverse and short term in duration.

Higher volume spills of toxic materials could occur due to unanticipated events, such as a vessel allision
with a WTG foundation. The nature and significance of such events would vary depending on the size of
the release and the nature of the materials involved. Such events could lead to more extensive impacts on
invertebrates, including habitat-forming species that contribute to benthic habitat structure. When low-
probability unanticipated events are considered, the Proposed Action when combined with other past,
present, and reasonably foreseeable projects poses a potential for minor to moderate adverse cumulative
impacts on invertebrates that could range from short term to long term in duration.

Anchoring and new cable emplacement/maintenance: BOEM estimates a cumulative total of 5,850 acres
of anchoring and mooring-related disturbance and 25,082 acres of cabling-related disturbance for the
Proposed Action plus all other future offshore wind projects within the invertebrate GAA. The duration
and magnitude of these effects would vary depending on the types of habitats impacted. Impacts on soft-
bottom benthic habitats and associated fish and invertebrate species would be expected to fully recover
within 18 to 24 months, whereas impacts on complex benthic habitats could take a decade or more to
fully recover.

Therefore, the Proposed Action when combined with past, present, and reasonably foreseeable projects
would result in minor to moderate adverse cumulative impacts to invertebrates and on benthic habitat
structure through impacts to habitat-forming invertebrates.

Bycatch: As discussed under O&M, the Proposed Action includes implementation of a FRMP to evaluate
the effects of Project construction and structure presence on economically valuable fish and shellfish
resources (Revolution Wind and Inspire Environmental 2021). Other planned and potential future
offshore wind energy projects have or will likely implement similar monitoring plans that employ similar
sampling methods using commercial fishing gear. These monitoring programs have and will likely
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continue to contract with commercial fishers to conduct data collection. The commercial fishers involved
would likely otherwise be engaged in commercial fishing activity, meaning that planned and future
monitoring activities are unlikely to increase the amount of fishing effort and associated impacts on
invertebrates in the GAA relative to existing conditions. However, the distribution and timing of those
impacts may change. As such, cumulative impacts from bycatch associated with monitoring activities
under the Proposed Action in combination with other planned and future offshore wind projects would be
negligible to minor adverse, with the impacts ranging from short term to long term in duration. Long-
term impacts could result from damage to habitat-forming invertebrates in large-grained complex and
complex benthic habitat and would also constitute an impact to benthic habitat structure.

The Proposed Action would include regular inspections to identify and remove derelict fishing gear and
other trash and debris attached to offshore structures. Other future projects are expected to include similar
measures in their O&M plans. This O&M effort would benefit invertebrates by removing potential
sources of bycatch and benthic habitat structure by removing a source of potential damage to habitat-
forming invertebrates. This O&M effort would continue over the life of the Project and other future wind
energy projects and would therefore constitute a long-term minor beneficial effect on invertebrates and
benthic habitat structure.

Climate change: In addition to the impacts described in the No Action Alternative (see Section 3.6.1.2),
climate change has also resulted in a measurable increase in precipitation on the East coast, increasing the
amount of runoff and stormwater pollutants delivered by rivers to coastal and estuarine habitats. These
trends are expected to continue under the Proposed Action. The intensity of climate change cumulative
impacts on invertebrates are uncertain and are likely to vary considerably between species, resulting in
moderate adverse effects.

EME: Under the Proposed Action the Project would generate EMF and substrate heating effects of
varying intensity along the combined 252 miles of IAC, OSS-link cable, and RWEC length. These effects
would combine with those generated by the 10,024 miles of transmission cables from other future
offshore wind facilities and existing transmission cables present within the invertebrate GAA. These
cumulative effects would be similar in nature to those described for the No Action Alternative in Section
3.6.1.1.1. In summary, measurable effects on invertebrates from EMF exposure would be limited to
individuals that occur in the immediate proximity (i.e., within 20 feet) of Project cables and range from
short-term changes in behavior with no significant long-term consequences to potential physiological
changes with prolonged exposure. Substrate heating effects could render small amounts of habitat
unsuitable for certain benthic invertebrate species at locations where buried cables are within 2 feet of the
bed surface. Effects to individuals are unlikely to have a measurable impact on any invertebrate species at
the population level and would therefore range from negligible to minor adverse depending on the type of
exposure. BOEM anticipates that future offshore wind energy projects in the GAA would use HVAC
(versus HVDC) transmission and apply similar design measures to those included in the Proposed Action
avoid and minimize EMF effects on the environment. While uncertainties remain, cumulative adverse
impacts to invertebrates from EMF and substrate heating effects resulting from past, planned, and
potential future actions are likely to be minor adverse.

Light: The Proposed Action would result in noticeable but negligible adverse impacts to invertebrates
through the installation of up to 102 lighted structures (100 WTGs and two OSSs). The Proposed Action
and all future projects would be expected to comply with BOEM design guidance for avoiding and
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minimizing adverse lighting impacts on the environment (BOEM 2021), meaning that effects to
invertebrates would be negligible and adverse. Therefore, the cumulative impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable future activities would be
similar to those impacts described under the No Action Alternative and would be negligible adverse,
mostly attributable to existing, ongoing activities.

Noise: The Proposed Action would generate underwater noise effects during Project construction,
throughout the operational life of the Project, and during Project decommissioning. These effects would
combine with similar effects resulting from the construction, O&M, and decommissioning of other
planned offshore wind projects on the mid-Atlantic OCS. As stated previously, invertebrates are relatively
insensitive to underwater noise and are unlikely to detect or exhibit measurable responses operational
noise and vibration from the Project. Invertebrates in close proximity to impact and vibratory pile-driving
activities could be temporarily disturbed by vibration effects, but any such effects would be short term in
duration and are unlikely to have a measurable effect on any invertebrate population at the scale of the
GAA. On this basis, cumulative effects on invertebrates resulting from underwater noise caused by the
Proposed Action are likely to be negligible to minor adverse, varying by species.

Presence of structures: The Proposed Action would result in long-term alteration of water column and
seafloor habitats, resulting in a diversity of effects on benthic habitat and invertebrates, including EFH
species. The 102 monopile foundations and other hard surfaces installed as part of the Proposed Action
would create an artificial reef effect. The new offshore structures would also cause hydrodynamic effects
that would influence primary and secondary productivity within and around the artificial reef and effects
on planktonic invertebrates, eggs, and larvae. Reef effects would alter biological community structure,
producing an array of effects on invertebrates. Those cumulative effects could be beneficial or adverse,
varying by species, and would likely range from minor adverse and beneficial to moderate adverse and
beneficial in terms of overall impact.

The Proposed Action is comparable in scale compared to some of the offshore renewable energy projects
planned in the GAA. BOEM estimates the Proposed Action and other planned future projects will result
in the development of 3,110 WTG and OSS foundations within the invertebrate GAA. Many of these
projects will or could be developed in adjacent lease areas. Depending on how they are located and
distributed, the development of multiple large-scale projects could have broader scale cumulative effects
on biological communities than the Proposed Action considered in isolation (Degraer et al. 2020; van
Berkel et al. 2020). More research is needed to determine the likelihood and potential impacts of these
broader cumulative effects on invertebrates in general.

Sediment deposition and burial: The Proposed Action would result in localized short-term minor adverse
sediment deposition and burial effects on benthic habitat and invertebrates. Short-term burial effects
exceeding 10 mm would occur over an estimated 3,285 acres within the invertebrate GAA. Similar
sediment deposition and burial impacts would result from the estimated 25,082 cumulative acres of
cabling-related disturbance for the Proposed Action plus other future offshore wind projects within the
invertebrate GAA. While suspended sediment effects from future projects cannot be predicted without
area-specific modeling, these effects are expected to be similar in magnitude and extent to those described
for the Proposed Action. More extensive suspended sediment and deposition effects could occur in areas
where mud and silts are more prevalent in bed sediments. Some future projects could include dredging for
O&M facility development or related port improvements. When combined with other past, present, and
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reasonably foreseeable actions, the Proposed Action would result in minor adverse cumulative impacts
on benthic habitats and invertebrates.

The development of the Proposed Action in combination with other future offshore wind projects would
generate similar sediment deposition and burial effects to those described above under project
construction and installation (Section 3.6.2.3.1), but those effects would be more extensive and
distributed across offshore WEAs within the GAA. As stated, these effects would be short term in
duration and would range in severity from negligible to minor adverse at any given location. Cumulative
short-term impacts from all planned and future projects are not likely to have measurable population-level
effects on any invertebrate species; therefore, cumulative adverse effects from sediment deposition and
burial would be minor adverse.

3.6.2.3.4 Conclusions

The construction and installation, O&M, and decommissioning of the Proposed Action would impact
invertebrates through several mechanisms, including direct disturbance and mortality from seafloor
disturbance during construction, entrainment of eggs and larvae, permanent habitat conversion, and
changes in invertebrate community structure and food web interactions caused by reef effects. Reef
effects would occur on and around RWF foundations and on portions of the RWEC corridor where cable
protection would create new biological hotspots that would benefit some invertebrate species and reduce
habitat suitability for others. Benthic infauna and other relatively immobile invertebrates within the
6,632-acre overall disturbance footprint of the Project would unavoidably be injured or killed during
Project construction. This impact alone constitutes a moderate adverse effect on benthic habitat. These
adverse effects would be offset by moderate beneficial effects to some invertebrate species that benefit
from the reef effects formed by new offshore structures.

Collectively, BOEM anticipates that the overall impacts associated with the Proposed Action when
combined with past, present, and reasonably foreseeable activities would result in moderate adverse to
moderate beneficial impacts on invertebrates in the GAA because a notable and measurable impact is
anticipated, but the resource would likely recover completely when the impacting agents were gone and
remedial or mitigating action were taken.

3.6.2.4 Alternatives C, D, E, and F: Benthic Habitat
3.6.2.4.1 Construction and Installation

Offshore Activities and Facilities

Anchoring and new cable emplacement/maintenance: Alternatives C through F would result in the
installation of a reduced total length of IAC and a reduced extent of anchoring impacts relative to the
Proposed Action. These alternatives would reduce the overall impact footprint and change the distribution
of impacts by benthic habitat type. Differences in the extent of benthic habitat impacts between the
Proposed Action and alternate configurations of Alternatives C through E are shown in Table 3.6-11,
Table 3.6-12, and Table 3.6-13. The proposed configuration and installation requirements for the RWEC
and OSS-link cables would not change under Alternatives C through F; therefore, the difference between
impacts presented in each table reflect the reduction in IAC length and reduced anchoring requirements
relative to the Proposed Action.
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While Alternatives C through F would noticeably reduce the extent of adverse impacts to benthic habitat
relative to the Proposed Action, the general scale, nature, and duration of impacts are broadly comparable
to those described for the Proposed Action and would therefore be minor adverse, applying the impact
criteria defined in Section 3.3, Table 3.3-2. However, these criteria do not fully capture the benefits of
avoiding long-term impacts to specific habitat types. For example, Alternative C emphasizes avoiding and
minimizing impacts to complex benthic habitat and reducing the overall impact footprint. This alternative
would reduce benthic habitat impacts from 6,615 acres to 4,374 to 4,440 acres, depending on the
configuration selected. Impacts to large-grained complex and complex benthic habitat would decrease
from an estimated 2,057 acres to 1,443 to 1,469 acres, depending on configuration. Impacts to these
habitat types would be long term to permanent in duration. The proposed configurations of Alternative E
would produce a similar reduction in impacts to large-grained complex and complex benthic habitat to
1,223 to 1,461 acres, depending on configuration. While these two alternatives would produce
comparable reductions in overall impact footprint, the proposed configurations of Alternative C were
developed to avoid impacts to specific habitats of particular value for certain fish species. The distribution
of WTG and OSS foundations relative to large-grained complex and complex habitats under the proposed
configurations of Alternative C are shown in Appendix L, Figures L-2 and L-3. The differences between
alternatives in terms of impacts to habitat suitability for fish species of concern are addressed in greater
detail in Section 3.13.2.4.1.

Anchoring and cable installation impacts from Alternative D are broadly similar but noticeably reduced in
extent compared to the Proposed Action. The various configurations of Alternative D would reduce the
overall benthic habitat impact footprint by 559 to 959 acres relative to the Proposed Action, while the
distribution of impacts by habitat type would remain nearly the same (see Table 3.6-11). However,
because this alternative would selectively remove rows of WTG foundations from the perimeter of the
RWEF, it would not avoid impacts to the high-value large-grained complex and complex habitats in the
center of the Lease Area to the same degree as Alternative C.

While the initial placement and maintenance of cable protection are elements of this IPF, the concrete
mattresses or similar cable protection features are structures that would remain in place throughout the
operational life of the Project and would have long-term effects on benthic habitat composition and
structure. These effects are addressed in Section 3.6.2.4.2 under presence of structures.
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Table 3.6-11. Acres of Benthic Habitat Disturbance from Revolution Wind Export Cable, Offshore
Substation-Link Cable, and Inter-Array Cable Installation and Vessel Anchoring and Proportional
Distribution of Impacts by Habitat Type under the Proposed Action and Proposed Configurations for
the Habitat Alternative

Alternative Maximum Large-Grained Complex (%) Soft Bottom (%)
Construction Complex (%)
Disturbance Footprint
(acres)*
Proposed Action 6,615 7.2% 23.9% 68.9%
C1 4,440 6.7% 24.4% 68.8%
C2 4,374 8.1% 24.9% 67.0%

* Estimated maximum extent of seafloor disturbance, accounting for overlapping impacts occurring at different points in time.
IAC configurations for Alternatives C through E have not been developed. Therefore, the benthic habitat impacts presented for
Alternative C are based on a hypothetical configuration that underestimates the likely extent and distribution of benthic habitat
impacts and are presented here for comparison to impacts from Alternatives D and E. IAC impacts for these alternatives are
based on the same assumption.

Table 3.6-12. Acres of Benthic Habitat Disturbance from Revolution Wind Export Cable, Offshore
Substation-Link Cable, and Inter-Array Cable Installation and Vessel Anchoring and Proportional
Distribution of Impacts by Habitat Type under the Proposed Action and Proposed Configurations for
the Transit Alternative

Alternative Maximum Large-Grained Complex (%) Soft Bottom (%)
Construction Complex (%)
Disturbance Footprint
(acres)*
Proposed Action 6,615 7.2% 23.9% 68.9%
D1 6,056 7.8% 23.2% 69.0%
D2 5,855 7.9% 23.6% 68.4%
D3 5,656 7.8% 24.6% 67.6%
D1+D2 5,709 7.9% 22.6% 69.5%
D1+D3 5,972 7.8% 23.6% 68.7%
D2+D3 5,740 7.9% 24.0% 68.1%
D1+D2+D3 5,809 7.9% 23.0% 69.1%

* Estimated maximum extent of seafloor disturbance, accounting for overlapping impacts occurring at different points in time.

IAC configurations for Alternatives C through E have not been developed. Therefore, the benthic habitat impacts presented for
Alternative C are based on a hypothetical configuration that underestimates the likely extent and distribution of benthic habitat
impacts and are presented here for comparison to impacts from Alternatives C and E. IAC impacts for these alternatives are
based on the same assumption.
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Table 3.6-13. Acres of Benthic Habitat Disturbance from Revolution Wind Export Cable, Offshore
Substation-Link Cable, and Inter-Array Cable Installation and Vessel Anchoring and Proportional
Distribution of Impacts by Habitat Type under the Proposed Action and Proposed Configurations for
the Viewshed Alternative

Alternative Maximum Large-Grained Complex (%) Soft Bottom (%)
Construction Complex (%)
Disturbance Footprint
(acres)*
Proposed Action 6,614 7.2% 23.9% 68.9%
E1l 4,548 4.0% 22.9% 73.1%
E2 5,332 4.4% 23.0% 72.6%

* Estimated maximum extent of seafloor disturbance, accounting for overlapping impacts occurring at different points in time.
IAC configurations for Alternatives C through E have not been developed. Therefore, the benthic habitat impacts presented for
Alternative C are based on a hypothetical configuration that underestimates the likely extent and distribution of benthic habitat
impacts and are presented here for comparison to impacts from Alternatives C and D.

Presence of structures: Alternatives C through F would result in the installation of fewer monopile
foundations than the Proposed Action, resulting in a noticeable reduction in the extent of construction-
related impacts on benthic habitat composition and structure. Specifically, seafloor preparation impacts
would decrease from approximately 731 acres under the Proposed Action to between 475 and 682 acres
depending on the Alternatives C through F configuration evaluated.

Differences in the extent of benthic habitat impacts between the Proposed Action and alternate
configurations of Alternatives C through E are shown by construction element in Table 3.6-14, Table 3.6-
15, and Table 3.6-16. As shown, each configuration would result in seafloor preparation impacts on
varying amounts of soft-bottom, complex, and large-grained complex habitat, producing short- to long-
term or permanent effects on benthic habitat composition and long-term to permanent effects on benthic
habitat structure that extend beyond the footprint of the installed structures.

The affected areas would eventually regain full habitat function without mitigation, which constitutes a
minor adverse impact on benthic habitat composition and structure using the impact criteria defined in
Section 3.3, Table 3.3-2. As discussed above for anchoring and new cable emplacement and maintenance,
the proposed configurations of Alternative C were specifically selected to avoid and minimize impacts to
large-grained complex and complex habitats of particular value for certain fish species of concern. The
differences between alternatives in terms of impacts to habitat suitability for fish species of concern are
addressed in greater detail in Section 3.13.2.4.1. While installation of foundations, scour, and cable
protection occurs during construction, these features would remain in place throughout the operational life
of the Project and would have long-term to permanent effects on habitat composition and structure. These
effects are described in Section 3.6.2.4.2.
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Table 3.6-14. Acres of Benthic Habitat Disturbance from Wind Turbine Generator and Offshore
Substation Foundation Installation and Proportional Distribution of Impacts by Habitat Type for the
Proposed Action and Proposed Configurations of the Habitat Alternative

Alternative Seafloor Monopile Foundations | Large-Grained | Complex | Soft Bottom
Preparation and Scour Protection Complex (%) (%) (%)
Footprint (acres)* (acres)’
Proposed Action 734 81.6 19.0% 29.7% 51.3%
C1 482 53.6 10.7% 21.4% 68.0%
C2 475 52.8 12.8% 21.4% 65.8%

* Revolution Wind estimates that seafloor preparation could be required within approximately 23% of a 656-foot radius around
each WTG and OSS foundation, totaling 7.2 acres. The habitat composition shown is based on the mapped habitat composition
within a circular seafloor preparation radius of 7.2 acres around each foundation location, and monopile footprints of 0.03 and
0.04 acre for the WTG and OSS foundations, respectively.

" Monopile footprints of 0.03 and 0.04 acre for the WTG and 0SS foundations, respectively. An estimated 0.7 acre of rock scour
protection would be placed in a circular area around each monopile. All monopile and scour protection impacts occur within
the seafloor preparation footprint and are overlapping impacts. This total includes additional impacts from cable protection
systems at WTG and OSS foundations that extend beyond the scour protection footprint (approximately 0.07 additional acre
per foundation). These impacts will occur within the broader seafloor preparation footprint.

Table 3.6-15. Acres of Benthic Habitat Disturbance from Wind Turbine Generator and Offshore
Substation Foundation Installation and Proportional Distribution of Impacts by Habitat Type for the
Proposed Action and Proposed Configurations of the Transit Alternative

Alternative Seafloor Monopile Foundations | Large-Grained | Complex | Soft Bottom
Preparation and Scour Protection Complex (%) (%) (%)
Footprint (acres)* (acres)”
Proposed Action 734 81.6 19.0% 29.7% 51.3%
D1 684 76.0 20.0% 25.9% 54.1%
D2 677 75.2 20.2% 28.4% 51.4%
D3 684 76.0 19.7% 31.3% 49.0%
D1+D2 626 69.6 21.4% 24.1% 54.4%
D1+D3 634 70.4 20.9% 27.3% 51.8%
D2+D3 626 69.6 21.1% 30.1% 48.8%
D1+D2+D3 576 64.0 22.5% 25.6% 52.0%

* Revolution Wind estimates that seafloor preparation could be required within approximately 23% of a 656-foot radius around
each WTG and 0SS foundation, totaling 7.2 acres. The habitat composition shown is based on the mapped habitat composition
within a circular seafloor preparation radius of 7.2 acres around each foundation location and monopile footprints of 0.03 and
0.04 acre for the WTG and OSS foundations, respectively.

" Monopile footprints of 0.03 and 0.04 acre for the WTG and 0SS foundations, respectively. An estimated 0.7 acre of rock scour
protection would be placed in a circular area around each monopile. Monopile and scour protection impacts all occur within
the seafloor preparation footprint and are overlapping impacts. This total includes additional impacts from cable protection
systems at WTG and OSS foundations that extend beyond the scour protection footprint (approximately 0.07 additional acre
per foundation). These impacts will occur within the broader seafloor preparation footprint.
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Table 3.6-16. Acres of Benthic Habitat Disturbance from Wind Turbine Generator and Offshore
Substation Foundation Installation and Proportional Distribution of Impacts by Habitat Type for the
Proposed Action and Proposed Configurations of the Viewshed Alternative

Alternative Seafloor Monopile Foundations | Large-Grained Complex Soft
Preparation and Scour Protection Complex (%) (%) Bottom (%)
Footprint (acres)* (acres)’
Proposed Action 734 81.6 19.0% 29.7% 51.3%
E1 475 52.8 22.6% 39.5% 37.9%
E2 598 66.4 21.7% 34.7% 43.6%

* Revolution Wind estimates that seafloor preparation could be required within approximately 23% of a 656-foot radius around
each WTG and OSS foundation, totaling 7.2 acres. The habitat composition shown is based on the mapped habitat composition
within a circular seafloor preparation radius of 7.2 acres around each foundation location, and monopile footprints of 0.03 and
0.04 acre for the WTG and 0SS foundations, respectively.

" Monopile footprints of 0.03 and 0.04 acre for the WTG and 0SS foundations, respectively. An estimated 0.7 acre of rock scour
protection would be placed in a circular area around each monopile. All monopile and scour protection impacts occur within
the seafloor preparation footprint and are overlapping impacts. This total includes additional impacts from cable protection
systems at WTG and OSS foundations that extend beyond the scour protection footprint (approximately 0.07 additional acre
per foundation). These impacts will occur within the broader seafloor preparation footprint.

3.6.2.4.2 Operations and Maintenance and Decommissioning

Offshore Activities and Facilities

Presence of structures: Alternatives C through F would result in the installation of fewer monopile
foundations than the Proposed Action and would reduce the total length of IAC. This would noticeably
reduce the extent of long-term to permanent impacts on benthic habitat and habitat-forming invertebrates.

Differences between the Proposed Action and alternate configurations of Alternatives C through E in
benthic habitat occupied by new structures are shown in Table 3.6-17, Table 3.6-18, and Table 3.6-19. As
shown, Alternatives C through F would reduce the number of WTG foundations and the total acres of
IAC cable relative to the Proposed Action, resulting in a commensurate reduction in the acres of benthic
habitat exposed to long-term impacts. Alternatives C through F would produce reef and hydrodynamic
effects from structure presence similar in nature but reduced in extent relative to those described for the
Proposed Action in Sections 3.6.2.2.2 and 3.6.2.3.2. These effects would be reduced in extent under each
alternative configuration commensurate with the number of structures and acres of cable protection
installed (see Table 3.6-17, Table 3.6-18, and Table 3.6-19 for Alternatives C through E) but would be of
the same general scale and overall impact as those produced by the Proposed Action and would therefore
be minor to moderate adverse or moderate beneficial, as measured by potential effects on the broader
biological community associated with benthic habitats using the significance criteria defined in Section
3.3, Table 3.3-2.

As discussed for Project construction, these impact determinations do not differentiate potentially
important differences in impacts between alternatives. Specifically, the proposed configurations of
Alternative C were specifically selected to avoid and minimize impacts to large-grained complex and
complex habitats of particular value for certain fish species of concern. These potential benefits are
acknowledged and discussed in greater detail in terms of potential effects on habitat suitability for certain
fish species of concern in Section 3.13.2.4.1.
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Table 3.6-17. Acres and Proportional Distribution of Benthic Habitat Affected by the Presence of Wind
Turbine Generator and Offshore Substation Foundations and Cable and Scour Protection under the
Proposed Action and Proposed Configurations of the Habitat Alternative

Alternative Wind Turbine Maximum Cable Large- Complex Soft
Generator and Seafloor Protection Grained (%) Bottom (%)
Offshore Footprint (acres)’ Complex (%)
Substation Occupied by
Foundations Foundations
(total number) (acres)*
Proposed Action 102 74.5 146.4 18.7% 26.6% 54.7%
C1 67 48.9 108.3 10.7% 21.4% 68.0%
C2 66 48.2 106.1 12.8% 21.4% 65.8%

* The habitat composition shown is based on the mapped habitat composition within monopile and scour protection footprints
of 0.03 and 0.7 acre and 0.04 and 0.7 acre for the WTG and OSS foundations, respectively. Cable protection would be placed in
complex benthic habitat along 10% of cable length on the OCS and 19.5% of cable length in state waters, totaling 74.1 acres for
the IAC, 4.4 acres for the OSS-link cable, and 41.8 acres for the RWEC routes under the Proposed Action.

" Cable protection total includes an additional 0.07 acre per foundation of cable protection system footprint extending beyond
the scour protection around each foundation. Total cable protection acreage varies between alternative configurations based

on the number of foundations and IAC length. IAC configurations have not been developed for Alternatives C, D, and E. Cable
protection acreage for Alternative C is based on a hypothetical configuration that underestimates the likely extent and
distribution of benthic habitat impacts. These values are used as a basis of comparison to impacts from Alternatives D and E.
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Table 3.6-18. Acres and Proportional Distribution of Benthic Habitat Affected by the Presence of Wind
Turbine Generator and Offshore Substation Foundations and Cable and Scour Protection under the
Proposed Action and Proposed Configurations of the Transit Alternative

Alternative Wind Turbine Maximum Cable Large- Complex Soft
Generator and Seafloor Protection Grained (%) Bottom (%)
Offshore Footprint (acres)’ Complex (%)
Substation Occupied by
Foundations Foundations
(total number) (acres)*
Proposed Action 102 74.5 146.4 18.7% 26.6% 54.7%
D1 95 69.4 134.5 20.8% 22.4% 56.8%
D2 96 68.6 1335 19.4% 25.3% 55.4%
D3 95 69.4 133.6 19.1% 27.9% 53.0%
D1+D2 89 63.5 129.6 19.9% 22.6% 57.5%
D1+D3 88 64.3 126.3 19.6% 25.6% 54.8%
D2+D3 89 63.5 130.2 23.3% 23.5% 53.2%
D1+D2+D3 82 58.4 130.1 20.9% 24.1% 55.0%

* The habitat composition shown is based on the mapped habitat composition within monopile and scour protection footprints
of 0.03 and 0.7 acre and 0.04 and 0.7 acre for the WTG and OSS foundations, respectively, and within the cable installation
corridors. Cable protection would most likely be required along 10% of cable length on the OCS and along 19.5% of cable length
in state waters, totaling 66.7 acres for the IAC, 3.8 acres for the OSS-link cable, and 41.8 acres for the RWEC routes under the
Proposed Action. Cable protection acreage varies between Transit Alternative configurations based on IAC length.

" Cable protection total includes an additional 0.07 acre per foundation of cable protection system footprint extending beyond
the scour protection around each foundation. Total cable protection acreage varies between alternative configurations based
on the number of foundations and IAC length. IAC configurations have not been developed for Alternatives C, D, and E. Cable
protection acreage for Alternative C is based on a hypothetical configuration that underestimates the likely extent and
distribution of benthic habitat impacts. These values are used as a basis of comparison to impacts from Alternatives C and E.
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Table 3.6-19. Acres and Proportional Distribution of Benthic Habitat Affected by the Presence of Wind
Turbine Generator and Offshore Substation Foundations and Cable and Scour Protection under the
Proposed Action and Proposed Configurations of the Transit Alternative

Alternative Wind Turbine Maximum Cable Large- Complex Soft
Generator and Seafloor Protection Grained (%) Bottom (%)
Offshore Footprint (acres)’ Complex (%)
Substation Occupied by
Foundations Foundations
(total number) (acres)*
Proposed Action 102 74.5 146.4 18.7% 26.6% 54.7%
E1l 66 48.2 1115 23.2% 33.0% 43.8%
E2 83 60.1 121.2 21.3% 30.1% 48.6%

* The habitat composition shown is based on the mapped habitat composition within monopile and scour protection footprints
of 0.03 and 0.7 acre and 0.04 and 0.7 acre for the WTG and OSS foundations, respectively. Cable protection would be placed in
complex benthic habitat along 10% of the cable length, totaling 74.1 acres for the IAC, 4.4 acres for the OSS-link cable, and 41.8
acres for the RWEC routes under the Proposed Action. Cable protection acreage would vary between alternative configurations
based on IAC length and elimination of the OSS-link cable and RWEC #2 under E1 and E2.

" Cable protection total includes an additional 0.07 acre per foundation of cable protection system footprint extending beyond
the scour protection around each foundation. Total cable protection acreage varies between alternative configurations based
on the number of foundations and IAC length. IAC configurations have not been developed for Alternatives C, D, and E. Cable
protection acreage for Alternative C is based on a hypothetical configuration that underestimates the likely extent and
distribution of benthic habitat impacts. These values are used as a basis of comparison to impacts from Alternatives C and D.

3.6.2.4.3 Conclusions

The construction and installation, O&M, and decommissioning of Alternatives C through F would impact
benthic habitat through the same mechanisms described for the Proposed Action. Changes in the
composition and structure of benthic habitats would occur at specific locations within the RWF and
portions of the RWEC corridor where cable protection is used, creating new biological hotspots that
would benefit some fish and invertebrate species. Long-term to permanent habitat conversion effects on
seafloor from boulder relocation and presence of structures would constitute a moderate adverse effect
on benthic habitat. Some of these adverse effects would be offset by moderate beneficial effects on
benthic habitat structure and productivity resulting from reef effects. While the overall extent of offshore
impacts to benthic habitat would be reduced under Alternatives C through F relative to the Proposed
Action, the overall level of impact would be broadly similar across all alternatives. This finding is specific
to impacts to the composition and physical structure of benthic habitat and does not reflect the importance
of specific habitats to fish species of particular concern. These effects are addressed in Section 3.13.2.4.1.

3.6.2.5 Alternatives C, D, E, and F: Invertebrates
3.6.2.5.1 Construction and Installation

Offshore Activities and Facilities

Noise: Construction of Alternatives C through F would result in similar underwater noise and vibration
impacts to invertebrates as those described in Section 3.6.2.3.2 for the Proposed Action, but those impacts
would be reduced in extent and duration because fewer foundations would be installed. The total area
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exposed to noise and vibration effects would vary between alternatives depending on the configuration
selected.

Differences in the area of potential exposure to harmful cumulative noise impacts between the Proposed
Action and the proposed configurations of Alternatives C through E are summarized in Table 3.6-20,
Table 3.6-21, and Table 3.6-22. The values presented in these tables represent the estimated total area
exposed to potentially injurious effects on invertebrate eggs and larvae and behavioral effects on adults.
As shown, while noise effects would vary slightly in extent between layouts; they are similar in
magnitude and general scale to the Proposed Action. As summarized in Table 3.6-20, Table 3.6-21, and
Table 3.6-22, UXO detonation may be required during site preparation for construction. The largest UXO
devices are most likely to be found within the central portion of the RWF and in state waters on the
RWEC corridor at the mouth and outside of Narragansett Bay (Ordtek 2021), but the probable area of
occurrence covers a large enough portion of the RWF such that it is not currently possible to assess
potential differences in associated noise impacts between alternatives and the area of potential adverse
effects from UXO detonation would be the same across alternatives. Similarly, while reducing the number
of foundations and IAC length would also likely reduce HRG survey requirements, insufficient
information is available to quantify differences in noise exposure area between alternatives. However, any
difference in UXO- or HRG-related noise exposure would not be sufficient to alter the noise impact
determination for invertebrates. Applying the impact criteria defined in Section 3.3, Table 3.3-2,
construction noise effects on invertebrates from Alternatives C through F would be the same as the
Proposed Action: minor adverse.
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Table 3.6-20. Comparison of Invertebrate Exposure to Construction-Related Noise Impacts between
the Proposed Action and Proposed Configurations for the Habitat Alternative

Type of Noise Activity Threshold Distance | Exposure Proposed Cc1 c2
Exposure (feet)* Parameter Action (number) | (number)
(number)
Potentially Foundation ~16 No. of sites 102 66 67
lethal effects | installation
on eggs and
larvae
Total days 35 23 23
UXO detonation 49-1,385" No. of sites 13 (estimated)*
Behavioral Foundation 6-16° No. of sites 102 66 67
effects on installation
subadults and
adults
Total days 35 23 23
HRG survey 6 Linear miles 10,755
Total days 248
UXO detonation 6-16° No. of sites 13 (estimated)*

* Threshold distances are the distance in feet from the sound source where the identified type of exposure could occur.

"The range of safety setbacks derived from Keevan and Hempen (1997) for explosive devices range from 1.1 to 1,000 pounds.
UXO detonation impacts could occur anywhere within a 114,769-acre area within the RWF and/or along the RWEC corridor.

* UXO risk mitigation requirements are not currently known; therefore, it is not possible to evaluate differences in detonation
requirements between alternatives and alternative configurations.

§ Available evidence indicates that adult invertebrates are generally insensitive to pressure-related damage from explosions
(Keevin and Hempen 1997; Popper et al. 2014). Particle motion effects would likely result in behavioral impacts for individuals
in proximity to each detonation. Detonation impacts on invertebrates are therefore anticipated to be generally comparable to

impact pile driving.
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Table 3.6-21. Comparison of Invertebrate Exposure to Construction-Related Noise Impacts between
the Proposed Action and Proposed Configurations for the Transit Alternative

Type of Activity Threshold | Exposure Number by Alternative
Noise Distance | Parameter
Exposure (feet)* Proposed | D1 | D2 | D3 D1+ | D1+ | D2+ | D1+
Action D2 D3 D3 D2+
D3
Potentially Foundation ~16 No. of sites 102 95 | 94 | 95 87 88 87 80
lethal effects | installation
on eggs and
larvae
Total days 35 33 | 33 | 33 30 31 30 28
Uxo 49-1,385" | No. of sites 13 (estimated)*
detonation
Behavioral Foundation 6-16° No. of sites 102 95 | 94 95 87 88 87 80
effects on installation
subadults
and adults
Total days 35 33 | 33 33 30 31 30 28
HRG survey 6 Linear 10,755
miles
Total days 248
UXo 6-16° No. of sites 13 (estimated)*
detonation

* Threshold distances are the distance in feet from the sound source where the identified type of exposure could occur.

"The range of safety setbacks derived from Keevin and Hempen (1997) for explosive devices range from 1.1 to 1,000 pounds.
UXO detonation impacts could occur anywhere within a 114,769-acre area within the RWF and/or along the RWEC corridor.

* UXO risk mitigation requirements are not currently known; therefore, it is not possible to evaluate differences in detonation
requirements between alternatives and alternative configurations.

$ Available evidence indicates that adult invertebrates are generally insensitive to pressure-related damage from explosions

(Keevin and Hempen 1997; Popper et al. 2014). Particle motion effects would likely result in behavioral impacts for individuals
in proximity to each detonation. Detonation impacts on invertebrates are therefore anticipated to be generally comparable to
impact pile driving.
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Table 3.6-22. Comparison of Invertebrate Exposure to Construction-Related Noise Impacts between
the Proposed Action and Proposed Configurations for the Viewshed Alternative

Type of Noise Activity Threshold Distance | Exposure Number by Alternative
Exposure (feet)* Parameter
Proposed E1l E2
Action
Potentially Foundation installation ~16 No. of sites 102 66 83

lethal effects on
eggs and larvae

Total days 35 23 29
UXO detonation 148-1,385" No. of sites 13 (estimated)*
Behavioral Foundation installation 6-16° No. of sites 102 66 83
effects on
subadults and
adults
Total days 35 23 29
HRG survey 6 Linear miles 10,755
Total days 248
UXO detonation 6-16° No. of sites 13 (estimated)*

* Threshold distances are the distance in feet from the sound source where the identified type of exposure could occur.

"The range of safety setbacks derived from Keevan and Hempen (1997) for explosive devices range from 5 to 1,000 pounds,
based on the range of device sizes likely to occur in the maximum work area (LGL 2022). UXO detonation impacts could occur
anywhere within a 114,769-acre area within the RWF and/or along the RWEC corridor.

* UXO risk mitigation requirements are not currently known; therefore, it is not possible to evaluate differences in detonation
requirements between alternatives and alternative configurations.

§ Available evidence indicates that adult invertebrates are generally insensitive to pressure-related damage from explosions
(Keevin and Hempen 1997; Popper et al. 2014). Particle motion effects would likely result in behavioral impacts for individuals
in proximity to each detonation. Detonation impacts on invertebrates are therefore anticipated to be generally comparable to
impact pile driving.

Sediment deposition and burial: Alternatives C through F would result in sediment deposition and burial
impacts on invertebrates, including habitat-forming invertebrates that contribute to benthic habitat
structure that are similar but reduced in extent to those described in Section 3.6.2.3.1 for the Proposed
Action.

Differences in potential sediment deposition and burial exposure between the Proposed Action and the
different configurations proposed for Alternatives C through E are summarized in Table 3.6-23, Table
3.6-24, and Table 3.6-25 in terms of the estimated total acres exposed to sediment deposition and burial
effects greater than 0.4 inch (10 mm) for each cable component.

As shown, the various configurations of Alternatives C through F would modify the installation length for
the IAC. This would reduce the extent of sediment deposition and burial effects for IAC installation
relative to the Proposed Action. The Habitat Alternative would also alter the distribution of sediment
deposition impacts by avoiding large blocks of complex and large-grained complex habitat, meaning that
invertebrates associated with those habitats would be less likely to experience deposition effects. As
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currently designed, Alternatives C through F would not change the proposed configurations of the OSS-
link cable and RWEC,; therefore, sediment deposition and burial effects for these Project components
would be similar to those produced by the Proposed Action. While these alternatives would result in a
slightly smaller area exposed to potentially harmful sediment deposition impacts, the level of impact
would be the same as under the Proposed Action. Therefore, short-term sediment deposition and burial
effects on invertebrates would range from negligible to minor adverse.

Table 3.6-23. Comparison of Area Exposed to Sediment Deposition Levels Greater Than 0.4 Inch
between the Proposed Action and Proposed Configurations for the Habitat Alternative Based on Cable

Length
Component Proposed Action (acres) C1 (acres) C2 (acres)
IAC 217 113 113
0SS-link cable 9 9 9
RWEC 3,724 3,724 3,724

Table 3.6-24. Comparison of Area Exposed to Sediment Deposition Levels Greater Than 0.4 Inch
between the Proposed Action and Proposed Configurations for the Transit Alternative Based on Cable

Length
Component Proposed D1 D2 D3 D1+D2 D1+D3 D2+D3 D1+D2+
Action (acres) (acres) (acres) (acres) (acres) (acres) D3
(acres)
IAC 217 184 182 183 171 172 170 159
0SS-link cable 9 9 9 9 9 9 9 9
RWEC 3,724 3,724 3,724 3,724 3,724 3,724 3,724 3,724

Table 3.6-25. Comparison of Area Exposed to Sediment Deposition Levels Greater Than 0.4 Inch
between the Proposed Action and Proposed Configurations for the Viewshed Alternative Based on

Cable Length

Component Proposed Action (acres) E1 (acres) E2 (acres)
IAC 217 122 147
0OSS-link cable 9 9 9
RWEC 3,724 3,724 3,724

3.6.2.5.2 Operations and Maintenance and Decommissioning

Offshore Activities and Facilities

EME: Alternatives C through F would result in similar EMF impacts on invertebrates to those described in
Section 3.6.2.3.2 for the Proposed Action, but those impacts would be reduced in extent and the total area

exposed would vary depending on the configuration selected. Modeled magnetic and induced electrical
field effects for buried and exposed cable segments are described in Section 3.6.2.3.2. As shown, these
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effects vary in magnitude depending on whether the cable is buried to a minimum depth of 3.3 feet (1 m) or
is laid on the bed surface under protective armoring. Differences in potential EMF exposure between the
Proposed Action and the different configurations proposed for Alternatives C through E are summarized in
Table 3.6-26, Table 3.6-27, and Table 3.6-28 in terms of the differences in the total length of buried versus
exposed cable segments. While the linear extent of cable-generated EMF effects would decrease, the
resulting adverse effects would be of the same intensity and general geographic scale as those produced by
the Proposed Alternative, ranging from negligible to minor adverse.

Presence of structures: As discussed for benthic habitat in Section 3.6.2.4.2, Alternatives C through F
would result in the installation of fewer monopile foundations than the Proposed Action and would reduce
the total length of IAC. This w