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Abstract:
BOEM has supplemented the Vineyard Wind Draft

Environmental Impact Statement (Draft EIS), released in
December 2018, in consideration of the comments
received during the National Environmental Policy Act
(NEPA) process and in coordination with cooperating
agencies. This supplement analyzes reasonably
foreseeable effects from an expanded cumulative activities
scenario for offshore wind development, previously
unavailable fishing data, a new transit lane alternative, and
changes to the proposed Vineyard Wind 1 Project
(proposed Project) since publication of the Draft EIS.
BOEM has supplemented the Draft EIS pursuant to the
Council on Environmental Quality (CEQ) regulations for
implementing NEPA for a Supplemental EIS (SEIS)



(40 CFR 1502.9(c)). BOEM will incorporate the updated
cumulative scenario and effects analysis from the SEIS
into the Final EIS before publication, along with
consideration of comments received during the SEIS
comment period and comments received on the Draft EIS.
The EIS will inform BOEM in deciding whether to approve,
approve with modifications, or disapprove the proposed
Project. Cooperating agencies will rely on the EIS to
support their decision making as well if they determine the
analysis is sufficient to support its decision. BOEM'’s action
furthers U.S. policy to make the Outer Continental Shelf
energy resources available for development in an
expeditious and orderly manner, subject to environmental
safeguards (43 USC § 1332(3)), including consideration of

natural resources and existing ocean uses.



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Executive Summary

EXECUTIVE SUMMARY

In consideration of the comments received during the
National Environmental Policy Act (NEPA) process and in
coordination with cooperating agencies, the Bureau of
Ocean Energy Management (BOEM) has supplemented the
Vineyard Wind Draft Environmental Impact Statement (Draft
EIS) released in December 2018. This Supplemental
Environmental Impact Statement (SEIS) analyzes
reasonably foreseeable effects from an expanded
cumulative activities scenario for offshore wind
development, previously unavailable fishing data, a new
transit lane alternative, and changes since publication of the
Draft EIS to the proposed Vineyard Wind 1 Offshore Wind
Energy Project (proposed Project). Vineyard Wind LLC's
(Vineyard Wind) proposed Project would be southeast of
Martha’s Vineyard and about 800 megawatts (MWSs) in
scale. BOEM has supplemented the Draft EIS in
accordance with the requirements of NEPA (42 United
States Code [USC] §§ 4321-4370f) and the Council on

Environmental Quality regulations for implementing NEPA
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for an SEIS (40 Code of Federal Regulations [CFR]
1502.9(c)). BOEM is providing 45 days following publication
of this document for public review and comment (40 CFR

§ 1506.10(c) and 40 CFR § 1503.1(a)).

Following the comment period, BOEM will assess and
consider all comments received from the Draft EIS public
comment period as well as during the SEIS public comment
period in the Final EIS. BOEM will also incorporate the
updated cumulative scenario and effects analysis from the
SEIS into the Final EIS. NEPA requires BOEM to wait a
minimum of 30 days after the Final EIS is published before
issuing a Record of Decision (ROD). The ROD will state
whether BOEM intends to approve, approve with
modifications, or disapprove the Vineyard Wind 1 Project
Construction and Operations Plan (COP) for construction,
operation, and eventual decommissioning of the proposed
Project within Lease Area OCS-A 0501. In conjunction with
the COP, Vineyard Wind submitted an application to the
National Marine Fisheries Service (NMFS) for take of

marine mammals incidental to the proposed Project
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construction. NMFS is required to review applications and, if
appropriate, issue an Incidental Take Authorization (ITA)
pursuant to the Marine Mammal Protection Act of 1972, as
amended (16 U.S.C. 1361 et seq.). In addition, NMFS has
an independent responsibility to comply with NEPA to
consider the environmental effects of its proposal to issue
an ITA to Vineyard Wind. Therefore, consistent with the
requirements of Executive Order (EO) 13807" and 40 CFR
§1506.3, NMFS intends to sign the ROD, and if appropriate,
adopt BOEM’s Final EIS?. The U.S. Army Corps of
Engineers for their Clean Water Act Section 404/Rivers and
Harbors Act of 1899 Section 10 Individual Permit would also

adopt and sign the ROD in a similar manner. Cooperating

! Under the One Federal Decision policy established by EO
13807, federal agencies with a role in the environmental review
and permitting process for major infrastructure projects are
required to prepare a single EIS and sign a single ROD.

2 If NMFS determines the Final EIS is sufficient to support its

decision under the Marine Mammal Protection Act.
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agencies will rely on the ROD to support their decision-

making.

ES1. PURPOSE AND NEED FOR THE PROPOSED
ACTION

It is the policy of the United States to promote the clean and
safe development of domestic energy resources, including
renewable energy, to ensure the nation's geopolitical
security and provide electricity that is affordable, reliable,
safe, secure, and clean (EO 13783 of March 28, 2017).
Through a competitive leasing process pursuant to 30 CFR
§ 585.211, Vineyard Wind was awarded Lease Area OCS-A
0501 offshore of Massachusetts and the exclusive right to
submit a COP for activities within the lease area. Vineyard
Wind has submitted a COP (Epsilon 2018a) proposing the
construction, operation, maintenance, and conceptual
decommissioning of a commercial-scale offshore wind
energy facility within Lease Area OCS-A 0501. Vineyard
Wind provided the most recent updates to this COP on
March 9, 2020 (Epsilon 2020a). Vineyard Wind plans to

begin construction in 2021.
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The purpose of the federal agency action in response to the
Vineyard Wind Project COP (Epsilon 2018a, 2019a, 2020a)
is to determine whether to approve, approve with
modifications, or disapprove the COP to construct, operate,
and decommission an approximately 800-megawatt,
commercial-scale wind energy facility within Lease Area
OCS-A 0501 to meet New England’s demand for renewable
energy. More specifically, the proposed Project would
deliver power to the New England energy grid to contribute
to Massachusetts’s renewable energy requirements—
particularly, the commonwealth’s mandate that distribution
companies jointly and competitively solicit proposals for
offshore wind energy generation (220 Code of
Massachusetts Regulation [CMR] § 23.04(5)). BOEM’s
decision on Vineyard Wind's COP is needed to execute its
duty to approve, approve with modifications, or disapprove
the proposed Project in furtherance of the United States’
policy to make Outer Continental Shelf (OCS) energy
resources available for expeditious and orderly

development, subject to environmental safeguards (43 USC
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§ 1332(3)), including consideration of natural resources and

existing ocean uses.

The minor changes in proposed Project specifications since
the publication of the Draft EIS do not alter this purpose and

need.

ES2. PUBLIC INVOLVEMENT

Prior to preparation of the Draft EIS, BOEM held five public
scoping meetings near the proposed Project area to solicit
feedback and identify issues and potential alternatives for
consideration. The topics most referenced in the scoping
comments include commercial fisheries and for-hire
recreational fishing, Lewis Bay, the Project description,
socioeconomics, and alternatives. On December 7, 2018,
BOEM published a Notice of Availability (NOA) for the Draft
EIS consistent with the regulations implementing NEPA
(42 United States Code § 4321 et seq.) to assess the
potential impacts of the Proposed Action and alternatives
(Notice of Availability of a Draft Environmental Impact
Statement for the Vineyard Wind LLC’s Proposed Wind
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Energy Facility, 83 Fed. Reg. 63184 [December 8, 2018]).
The NOA commenced the public review and comment
period of the Draft EIS. BOEM held five public hearings
(February 11-15, 2019) in the vicinity of the proposed
Project area to solicit feedback and identify issues for
consideration in updating the Final EIS. Throughout the
public review and comment period, federal agencies; state,
local, and tribal governments; and the general public had
the opportunity to provide comments on the EIS. The topics
most referenced during the Draft EIS comment period
included commercial fisheries and for-hire recreational
fishing, cumulative impacts, mitigation, finfish, invertebrates,
and essential fish habitat, and purpose and need. BOEM
will hold public hearings during this period as specified in
the NOA for this document (40 CFR § 1506.6(c)).

Section 4.3 of the SEIS includes additional information on

public involvement.
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ES3. ENVIRONMENTAL AND CUMULATIVE
IMPACTS

This SEIS reviews resource-specific baseline conditions
and, using the methodology and assumptions outlined in
Chapter 1 and Appendix A, assesses cumulative impacts
that could result from the incremental impact of the
Proposed Action and action alternatives when combined
with past, present, or reasonably foreseeable activities,
including other future offshore wind activities. To develop
the cumulative activities scenario analyzed in this SEIS,
BOEM conducted a thorough process to identify the
possible extent of reasonably foreseeable offshore wind
development on the Atlantic OCS. As a result of this
process, BOEM has assumed that approximately

22 gigawatts of Atlantic offshore wind development are
reasonably foreseeable along the east coast. Reasonably
foreseeable development includes 17 active wind energy
lease areas (16 commercial and 1 research). These include
named projects and assumed future development within the

remainder of lease areas outside of named project
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boundaries. Levels of assumed future development are
based on state commitments to renewable energy
development, available turbine technology, and the size of
potential development areas. This scope for future offshore
wind development is greatly expanded from what was
considered in the Draft EIS, which only considered in detail
projects that had submitted construction plans
(approximately 130 MW) in federal waters at that time). The
level of development expected to fulfill 22 gigawatts of
offshore wind energy would result in the construction of
about 2,000 wind turbines over a 10-year period on the

Atlantic OCS, with currently available technology.

In addition, Appendix A specifies BOEM’s assumptions
related to the anticipated timing of reasonably foreseeable
offshore wind activities, including the number of foundations
anticipated in a given year over the next 6 to 10 years,
some of which would overlap in time. The assumptions
outlined are used in evaluating potential cumulative impacts

on the resources analyzed in Chapter 3 and Appendix A.
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Each resource has a geographic distribution and area in
which effects of the proposed Project would be felt.
Appendix A describes the geographic analysis area and
provides figures depicting the geographic analysis area for
each resource; identifies reasonably foreseeable offshore
wind energy projects and other activities in addition to the
proposed Project that are or could be located within the
geographic areas depicted; and includes a cumulative
impact scenario for each resource that is considered when
analyzing impacts from these projects and activities
collectively. These geographic boundaries remain largely
unchanged from the Draft EIS. For boundaries that have
changed from the Draft EIS, Table A-4 in Appendix A
highlights the reasoning.

The NEPA-implementing regulations (40 CFR §1502.16)
require that an EIS evaluate the potential unavoidable
adverse impacts associated with a proposed action.
Adverse impacts that can be reduced by mitigation
measures, but not eliminated, are considered unavoidable.

The same regulations also require that an EIS review the
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potential impacts on irreversible or irretrievable
commitments of resources resulting from implementation of
a proposed action. Irreversible commitments occur when
the primary or secondary impacts from the use of a
resource either destroy the resource or preclude it from
other uses. Irretrievable commitments occur when a
resource is consumed to the extent that it cannot recover or

be replaced.

Appendix D describes those potential unavoidable adverse
impacts for the Proposed Action. Most potential unavoidable
adverse impacts associated with the Proposed Action, such
as disturbance of habitat or incremental disruption of typical
daily activities, would occur during the construction phase,
and would be temporary. Appendix D also describes
irreversible and irretrievable commitment of resources by
resource. The most notable such commitments could
include effects on habitat or individual members of
protected species, as well as potential loss of use of

commercial fishing areas.
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ES4. ALTERNATIVES

This SEIS evaluates six action alternatives (one of which
has two sub-alternatives) and the No Action Alternative for
the proposed Project (Section 2.1 includes additional

information) as follows:

Alternative A—Proposed Action

Alternative B—Covell’'s Beach Cable Landfall Alternative

Alternative C—No Surface Occupancy in the Northern-

Most Portion of the Project Area Alternative

Alternative D—Wind Turbine Layout Modification

Alternative

— Alternative D1—One-Nautical Mile Wind Turbine
Spacing Alternative

— Alternative D2—East-West and One-Nautical Mile

Wind Turbine Layout Alternative®

3 Small variances throughout a wind energy facility should not
significantly affect safety of navigation. The 2020 draft
Massachusetts and Rhode Island Port Access Route Study
(MARIPARS; USCG 2020) provided quantitatively-derived
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e Alternative E—Reduced Project Size Alternative
e Alternative F—Vessel Transit Lane Alternative

e Alternative G—No Action Alternative

Alternatives B, C, D, E, and G are defined the same as in
the Draft EIS Sections 2.1.2 through 2.1.6. This SEIS
includes the addition of a Vessel Transit Lane Alternative,

Alternative F.

In addition, changes have been made to the proposed
Project since publication of the Draft EIS, and these
changes are described in Section 2.2. To the extent they
are applicable, the changes to the proposed Project
(revised Project Design Envelope [PDE]) are also analyzed

in the action alternatives assessed in this document,

recommendations for turbine spacing and transit lane widths
within the wind arrays. For an array developed in a uniform grid,
aligned along cardinal headings with 1 nautical mile spacing, the
diagonal lanes would be approximately 0.7 nautical mile wide.
The MARIPARS recommended that diagonal lanes be 0.6 to 0.8
nautical mile wide. Any movements in turbine location should not

shrink the diagonal lanes to less than 0.6 nautical mile.
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although the description of each individual alternative has
not changed since the Draft EIS (Section 2.2). The
summary of the Proposed Action (Alternative A) and the
alternative analyses in this SEIS do not assume that the
proposed mitigation measures discussed in the Draft EIS
would be included to avoid or reduce potential impacts, but
do include those measures Vineyard Wind has voluntarily
committed to implement as part of the Proposed Action.
Table E.S-1 details the changes to the limits of the PDE.

Table ES-1: Changes to the Limits of the PDE

Envelope Parameter | Previous Limit Current Limit

Total Number of

Up to 100 57 to 100
Turbines
Total Facility Capacity ~800 MW 2 ~800 MW @
Maximum Turbine

10 MW 14 MW

Generation Capacity

696 feet

_ _ _ 837 feet (255 meters)
Maximum Tip Height (212 meters)
MLLW P
MLLW ®
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Envelope Parameter

Previous Limit

Current Limit

Substation Footprint

(25,899.9 m?)

397 feet
_ _ 473 feet (144 meters)
Maximum Hub Height (121 meters)
MLLW ®
MLLW P
_ 591 feet
Maximum Rotor 729 feet (222 meters)
_ (180 meters)
Diameter MLLW
MLLW P
_ _ 102 feet
Maximum Tip 105 feet (32 meters)
(31 meters)
Clearance MLLW ®
MLLW P
6.4 acres 8.6 acres

(34,803.1 m?)

m? = square meters; MLLW = above mean lower low water;

MW = megawatt

2 Vineyard Wind'’s Proposed Action is for an 800-MW offshore wind

energy project. This SEIS evaluates the potential impacts of a

facility up to 800 MW to ensure that it covers projects constructed

with a smaller capacity.

b Elevations relative to mean higher high water are approximately

3 feet (1 meter) lower than those relative to MLLW.
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ES4.1. NEW ALTERNATIVE F—VESSEL TRANSIT
LANE ALTERNATIVE

Since the Draft EIS was published, a new alternative has
been added and analyzed in this Supplemental EIS. *
Alternative F, Vessel Transit Lane Alternative, includes a
new vessel transit lane in response to the January 3, 2020,
Responsible Offshore Development Association (RODA)
layout proposal (Figure 2.2-1) (RODA 2020). The RODA
proposal includes designated transit lanes, each at least
4-nautical miles wide (Figure 2.2-2). Although the proposal
includes six total transit lanes, only one intersects the
Vineyard Wind 1 Project Wind Development Area, as

shown in Figure 2.2-1, the action for which this EIS is being

* This new alternative describes “transit lanes” as requested by
the Responsible Offshore Development Association (RODA).
BOEM has no legal authority to require vessels to transit
particular lanes through the proposed Project, although BOEM
can manage the placement of structures attached to the seabed.
That noted, this document will use the term “transit lane”

throughout in discussion concerning Alternative F.
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prepared. The purpose of the proposed northwest/southeast
transit corridor would be mainly to facilitate vessel transit
from southern New England ports—primarily New

Bedford—to fishing areas on Georges Bank.

The WTGs that would have been located within the transit
lane proposed to intersect the Wind Development Area
would not be eliminated from the Proposed Action; but
instead, the displaced WTGs would be shifted south within
the Vineyard Wind lease area. Therefore, the number of
placement locations would remain the same as assumed
under the Proposed Action. This is the same approach that

is utilized for Alternatives D1 and D2.

ES4.2. COMPARISON OF IMPACTS BY ACTION
ALTERNATIVE

Table ES-2 provides a summary and comparison of the
direct, indirect, and cumulative impacts under each action
alternative assessed in Chapter 3 and Appendix A. The
impact analysis of resources with an overall minor impact

level (green) are located in Appendix A. Tables 3-1 and 3-2
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in Appendix B provide definitions for negligible, minor,
moderate, and major impacts. All impact levels are
assumed to be adverse unless otherwise specified as
beneficial. Where impacts are presented as multiple levels,
the color representing the most adverse level of impact has
been applied to the table. Although the detailed description
of potential impacts could vary across action alternatives, as
described in Chapter 3 and Appendix A, many of the
differences in potential impacts across alternatives do not
warrant differences in the impact ratings determined based

on the definitions used.

Under Alternative G (No Action), any potential
environmental and socioeconomic impacts, including
benefits, associated with the proposed Project would not
occur; however, impacts could occur from other activities as

described in Section 3.1.

As summarized in Table ES-2 and assessed in detail in
Chapter 3 of the SEIS, BOEM determined that the
Proposed Action or certain action alternatives could have

major direct or cumulative impacts on environmental justice
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communities, commercial fisheries, navigation, and other

uses. The following major impacts are anticipated:

e Major direct impacts on environmental justice
communities could occur from the Proposed Action and
Alternatives C, D1, D2, and E due to the new cable
emplacement/maintenance impact-producing factor (IPF)
associated with the New Hampshire Avenue landfall site.

e Major direct impacts on navigation could occur as a result
of the Proposed Action and Alternatives B, C, D1, E, and
F (combined with the Proposed Action layout) due to the
presence of structures IPF.

e Major cumulative effects could occur on commercial
fisheries for the Proposed Action and all action
alternatives due to the presence of structures IPF when
combined with ongoing and future impacts as a result of
climate change and reduced stock levels as a result of
fishing mortality.

e Major cumulative impacts on scientific research and
surveys (analyzed in the other uses section of the SEIS)

could occur as a result of the Proposed Action and all
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action alternatives due to the presence of structures IPF.
In addition, there would be major cumulative impacts on
military and national security uses as a result of the
Proposed Action and Alternatives B, C, D1, E, and F
(combined with the Proposed Action layout) due to
navigation complexity and the increased difficulty to

conduct search and rescue.
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Table ES-2: Impacts by Action Alternative Resource Affected

Resources Proposed Action| Alternative B Alternative C Alternative D1 | Alternative D2 Alternative E Alternative F
Terrestrial and Coastal
Minor to Minor to Minor to Minor to Minor to Minor to Minor to
Fauna: Direct and Indirect
moderate moderate moderate moderate moderate moderate moderate
Impacts
Terrestrial and Coastal
Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Fauna: Cumulative Impacts
Net negligible, | Net negligible, | Net negligible, | Net negligible, | Net negligible, | Net negligible, | Net negligible,
Coastal Habitats: Direct and moderate moderate moderate moderate moderate moderate moderate
Indirect Impacts including minor | including minor | including minor | including minor | including minor | including minor | including minor
beneficial beneficial beneficial beneficial beneficial beneficial beneficial
Coastal Habitats:
Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Cumulative Impacts
Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to
Benthic Resources: Direct moderate and moderate and moderate and moderate and moderate and moderate and moderate and
and Indirect Impacts moderate moderate moderate moderate moderate moderate moderate
beneficial beneficial beneficial beneficial beneficial beneficial beneficial
Benthic Resources:
Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Cumulative Impacts
Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to
Finfish, Invertebrates, and
moderate and moderate and moderate and moderate and moderate and moderate and moderate and
Essential Fish Habitat: Direct
moderate moderate moderate moderate moderate moderate moderate
and Indirect Impacts
beneficial beneficial beneficial beneficial beneficial beneficial beneficial
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Resources

Proposed Action

Alternative B

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Finfish, Invertebrates, and
Essential Fish Habitat:

Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Marine Mammals: Direct and

Negligible to

moderate and

Negligible to

moderate and

Negligible to

moderate and

Negligible to

moderate and

Negligible to

moderate and

Negligible to

moderate and

Negligible to

moderate and

Indirect Impacts potentially minor | potentially minor | potentially minor | potentially minor | potentially minor | potentially minor | potentially minor
beneficial beneficial beneficial beneficial beneficial beneficial beneficial
Marine Mammals:
Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Cumulative Impacts
Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to

Sea Turtles: Direct and

moderate and

moderate and

moderate and

moderate and

moderate and

moderate and

moderate and

Indirect Impacts potentially minor | potentially minor | potentially minor | potentially minor | potentially minor | potentially minor | potentially minor
beneficial beneficial beneficial beneficial beneficial beneficial beneficial
Sea Turtles: Cumulative
Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Impacts
Demographics, Negligible to Negligible to Negligible to Negligible to Negligible to Minor to Negligible to

Employment, and

Economics: Direct and

Indirect Impacts

Demographics,

Employment, and

Economics: Cumulative

Impacts

moderate and

negligible to

minor beneficial

moderate and
negligible to

minor beneficial

moderate and
negligible to

minor beneficial

moderate and
negligible to

minor beneficial

moderate and
negligible to

minor beneficial

moderate and
negligible to

minor beneficial

moderate and
negligible to

minor beneficial
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Resources Proposed Action| Alternative B Alternative C Alternative D1 | Alternative D2 Alternative E Alternative F
o Negligible to . - - o Negligible to
Negligible to Negligible to Negligible to Negligible to Negligible to
moderate, _ moderate,
major, depending _ major, depending | major, depending |major, depending major, depending _
_ _ | depending on the _ _ _ | depending on the
Environmental Justice: on the specific - on the specific on the specific on the specific on the specific -
specific specific
Direct and Indirect Impacts community g _ community community community community P _
community community
affected, and affected, and affected, and affected, and affected, and
affected, and affected, and
beneficial beneficial beneficial beneficial beneficial
beneficial beneficial
Environmental Justice:
Cumulative Impacts
Negligible to Negligible to Negligible to Negligible to Negligible to Minor to Negligible to
Cultural, Historical, and moderate, moderate, moderate, moderate, moderate, moderate, moderate,

Archaeological Resources: |depending on the | depending on the | depending on the | depending on the | depending on the | depending on the | depending on the
Direct and Indirect Impacts | specific resource | specific resource | specific resource | specific resource | specific resource | specific resource | specific resource

affected affected affected affected affected affected affected

Cultural, Historical, and
Archaeological Resources: Moderate Moderate Moderate Moderate Moderate Moderate Moderate

Cumulative Impacts

Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to
Recreation and Tourism: moderate and moderate and moderate and moderate and moderate and moderate and moderate and
Direct and Indirect Impacts negligible to negligible to negligible to negligible to negligible to negligible to negligible to

minor beneficial | minor beneficial | minor beneficial | minor beneficial | minor beneficial | minor beneficial | minor beneficial

Recreation and Tourism: Moderate and Moderate and Moderate and Moderate and Moderate and Moderate and Moderate and

Cumulative Impacts minor beneficial | minor beneficial | minor beneficial | minor beneficial | minor beneficial | minor beneficial | minor beneficial
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Resources

Proposed Action

Alternative B

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Commercial Fisheries and

For-Hire Recreational

Land Use and Coastal
Infrastructure: Direct and

Indirect Impacts

moderate and
negligible to

minor beneficial

Land Use and Coastal
Infrastructure: Cumulative

Impacts

moderate and

negligible to

minor beneficial

moderate and

negligible to

minor beneficial

moderate and

negligible to

minor beneficial

moderate and

negligible to

minor beneficial

Fishing: Direct and Indirect Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Impacts
Commercial Fisheries and
For-Hire Recreational Major Major Major Major Major Major Major
Fishing: Cumulative Impacts

Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to

moderate and
negligible to

minor beneficial

Navigation and Vessel o o . o o . o

_ _ _ Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to Negligible to
Traffic: Direct and Indirect

moderate moderate moderate moderate moderate moderate moderate

Impacts
Navigation and Vessel _ Major Major Major _ Moderate to

_ _ Major Moderate Major :
Traffic: Cumulative Impacts Major
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Resources

Proposed Action

Alternative B

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Indirect Impacts

Other Uses: Direct and

Major for scientific
research and
surveys, minor to
moderate for
military and
national security
uses and
negligible to
minor for aviation
and air traffic,
cables and
pipelines, and

radar systems

Major for scientific

research and
surveys, minor to
moderate for
military and
national security
uses and
negligible to
minor impacts for
aviation and air
traffic, cables and
pipelines, and

radar systems

Major impacts on
scientific research
and surveys,
minor to
moderate for
military and
national security
uses and
negligible to
minor impacts for
aviation and air
traffic, cables and
pipelines, and

radar systems

Major impacts on
scientific research
and surveys,
minor to
moderate for
military and
national security
uses and
negligible to
minor impacts for
aviation and air
traffic, cables and
pipelines, and

radar systems

Major impacts on
scientific research
and surveys,
minor to
moderate for
military and
national security
uses and
negligible to
minor impacts for
aviation and air
traffic, cables and
pipelines, and

radar systems

Major impacts on
scientific research
and surveys,
minor to
moderate for
military and
national security
uses and
negligible to
minor impacts for
aviation and air
traffic, cables and
pipelines, and

radar systems

Major impacts on
scientific research
and surveys,
minor to
moderate for
military and
national security
uses and
negligible to
minor impacts for
aviation and air
traffic, cables and
pipelines, and

radar systems
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Resources

Proposed Action

Alternative B

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Other Uses: Cumulative

Impacts

Air Quality: Direct and

Indirect Impacts

Air Quality: Cumulative

Impacts

Water Quality: Direct and
Indirect Impacts

Water Quality: Cumulative

Impacts

Major for military
and national
security uses and
scientific research
and surveys and
negligible to
minor for aviation
and air traffic,
cable and
pipelines, and

radar systems

Major for military
and national
security uses and
scientific research
and surveys and
negligible to
minor for aviation
and air traffic,
cable and
pipelines, and

radar systems

Major for military
and national
security uses and
scientific research
and surveys and
negligible to
minor for aviation
and air traffic,
cable and
pipelines, and

radar systems

Major for military
and national
security uses and
scientific research
and surveys and
negligible to
minor for aviation
and air traffic,
cable and
pipelines, and

radar systems

Major for
scientific research
and surveys,
moderate for
military and
national security
uses and
negligible to
minor for aviation
and air traffic,
cable and

pipelines, and

radar systems

Major for military
and national
security uses and
scientific research
and surveys and
negligible to
minor for aviation
and air traffic,
cable and
pipelines, and

radar systems

Major for
scientific research
and surveys,
moderate to
major for military
and national
security uses and
negligible to
minor for aviation
and air traffic,
cable and

pipelines, and

radar systems
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Resources Proposed Action| Alternative B Alternative C Alternative D1 | Alternative D2 Alternative E Alternative F

Birds: Direct and Indirect

Impacts

Bats: Direct and Indirect

Impacts

Bats: Cumulative Impacts

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

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

impact has been applied.
The details of particular impacts and explanations for ranges of impact levels are found in each resource section.
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1. INTRODUCTION

The Bureau of Ocean Energy Management (BOEM) has
supplemented the Vineyard Wind Draft Environmental
Impact Statement (EIS) released in December 2018, in
consideration of the comments received during the
National Environmental Policy Act (NEPA) process and in
coordination with cooperating agencies.! This
Supplemental Environmental Impact Statement (SEIS)
analyzes reasonably foreseeable effects from an
expanded cumulative activities scenario for offshore wind
development, previously unavailable fishing data, a new
transit lane alternative, and changes since publication of
the Draft EIS to Vineyard Wind LLC’s (Vineyard Wind'’s)
proposed Vineyard Wind 1 Offshore Wind Energy Project
(proposed Project) southeast of Martha's Vineyard and
about 800 megawatts (MW) in scale. BOEM has

! https://www.boem.gov/sites/default/files/renewable-energy-

program/State-Activities/MA/Vineyard-
Wind/Vineyard_Wind_Draft EIS.pdf
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supplemented the Draft EIS in accordance with the
requirements of NEPA (42 United States Code [USC]

§§ 4321-4370f) and the Council on Environmental Quality
(CEQ) regulations for implementing NEPA for an SEIS

(40 Code of Federal Regulations [CFR] 1502.9(c)). BOEM
is providing 45 days following publication of this document
for public review and comment (40 CFR § 1506.10(c) and
40 CFR § 1503.1(a)). BOEM anticipates holding public
hearings during this period as specified in the Notice of
Availability for this document (40 CFR § 1506.6(c)).?
Following the comment period, BOEM will assess and
consider all comments received from the Draft EIS public
comment period as well as during the SEIS public
comment period in the Final EIS. BOEM will incorporate
the updated cumulative scenario and effects analysis from
the SEIS into the Final EIS.NEPA requires BOEM to wait a
minimum of 30 days after the Final EIS is published before
issuing a Record of Decision (ROD). The ROD will state

2 See http://www.regulations.gov, docket number BOEM-2020-
0005.
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whether BOEM intends to approve, approve with
modifications, or disapprove the Vineyard Wind 1 Project
Construction and Operations Plan (COP) for construction,
operation, and eventual decommissioning of the proposed
Project within Lease Area OCS-A 0501.2 Cooperating
agencies will rely on the ROD to support their decision-
making. In conjunction with the COP, Vineyard Wind
submitted an application to the National Marine Fisheries
Service (NMFS) for take of marine mammals incidental to
the proposed Project construction. NMFS is required to
review applications and, if appropriate, issue an Incidental
Take Authorization (ITA) pursuant to the Marine Mammal
Protection Act (MMPA) of 1972, as amended (16 U.S.C.
1361 et seq.). In addition, NMFS has an independent
responsibility to comply with NEPA to consider the

3 As described in Chapter 1 of the 2018 Draft EIS, the COP
characterizes the proposed Project as occurring in the northern
portion of Lease Area OCS-A-0501. This northern portion is
referred to as the Wind Development Area (WDA) amounting to
75,614 acres (306 km?) of the 166,886 acre (675 km?) lease area.
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environmental effects of its proposal to issue an ITA to
Vineyard Wind. Therefore, consistent with the
requirements of Executive Order 138074 and 40 CFR
§1506.3, NMFS intends to sign the ROD, and if
appropriate, adopt BOEM'’s Final EIS°. The U.S. Army
Corps of Engineers (USACE) for their Clean Water Act
Section 404/Rivers and Harbors Act of 1899 Section 10
Individual Permit would also adopt and sign the ROD in a

similar manner.

The remainder of this chapter introduces the proposed
Project, the process used to assess its potential
environmental, social, economic, historic, and cultural

impacts, and the subsequent decision-making process. A

4 Under the One Federal Decision policy established by Executive
Order (EO) 13807, Federal agencies with a role in the
environmental review and permitting process for major
infrastructure projects are required to prepare a single EIS and
sign a single ROD.

S If NMFS determines the Final EIS is sufficient to support its
decision under the MMPA.
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detailed description of the proposed Project can be found
in Chapter 1 of the 2018 Draft EIS. Chapter 2 of this SEIS
describes changes to the proposed Project since the
publication of the Draft EIS. This SEIS focuses on the
potential cumulative environmental, social, economic,
historic, and cultural impacts that could result from the
construction, operation, maintenance, and future
decommissioning of the proposed Project, when combined
with other past, present, or reasonably foreseeable actions

or projects.®

® For analysis purposes, BOEM assumes in this SEIS that the
proposed Project would have an operating period of 30 years.
Vineyard Wind'’s lease with BOEM (Lease OCS-A 0501) has an
operations period of 25 years that commences on the date of
COP approval. (See https://www.boem.gov/Lease-OCS-A-0501/
at Addendum B; see also 30 CFR § 585.235(a)(3).) Vineyard
Wind would need to request an extension of its operations period
from BOEM in order to operate the proposed Project for 30 years.
For purposes of the maximum-case scenario and to ensure NEPA
coverage if BOEM grants such an extension, however, the SEIS

analyzes a 30-year operations period.
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1.1. PURPOSE AND NEED

It is the policy of the United States to promote the clean
and safe development of domestic energy resources,
including renewable energy, to ensure the nation's
geopolitical security and provide electricity that is
affordable, reliable, safe, secure, and clean (Executive
Order [EO] 13783 of March 28, 2017). Through a
competitive leasing process pursuant to 30 CFR §
585.211, Vineyard Wind was awarded Lease Area OCS-A
0501 offshore of Massachusetts and the exclusive right to
submit a COP for activities within the lease area.’
Vineyard Wind has submitted a COP (Epsilon 2018a)
proposing the construction, operation, maintenance, and
conceptual decommissioning of a commercial-scale
offshore wind energy facility within Lease Area OCS-A
0501. Vineyard Wind provided the most recent updates to

" Lessees may request to assign a portion of their lease to

another qualified legal entity. For additional information on this

please see Appendix A.
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this COP on March 9, 2020 (Epsilon 2020a). Vineyard

Wind plans to begin construction in 2021.

The purpose of the federal agency action in response to
the Vineyard Wind Project COP (Epsilon 2018a, 2019a,
2020a) is to determine whether to approve, approve with
modifications, or disapprove the COP to construct,
operate, and decommission an approximately 800-MW,
commercial-scale wind energy facility within Lease Area
OCS-A 0501 to meet New England’s demand for
renewable energy. More specifically, the proposed Project
would deliver power to the New England energy grid to
contribute to Massachusetts’s renewable energy
requirements—oparticularly, the commonwealth’s mandate
that distribution companies jointly and competitively solicit
proposals for offshore wind energy generation (220 Code
of Massachusetts Regulation [CMR] § 23.04(5)). BOEM'’s
decision on Vineyard Wind’s COP is needed to execute its
duty to approve, approve with modifications, or disapprove
the proposed Project in furtherance of the United States’

policy to make Outer Continental Shelf (OCS) energy
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resources available for expeditious and orderly
development, subject to environmental safeguards
(43 USC § 1332(3)), including consideration of natural

resources and existing ocean uses.

The minor changes in proposed Project specifications
since the publication of the Draft EIS do not alter this

purpose and need.

1.2. METHODOLOGY FOR ASSESSING CUMULATIVE
IMPACTS

1.2.1. Overview of the Cumulative Scope for
Offshore Wind Activities

BOEM thoroughly analyzed the possible extent of future
offshore wind development in the United States on the
Atlantic OCS to determine reasonably foreseeable
cumulative effects measured by installed power capacity.
This is summarized in Figure 1.2-1, and expands what
offshore wind actions are considered reasonably

foreseeable beyond those included in the Draft EIS to
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include approximately 22 gigawatts (GW) of offshore wind

power projects.

Atlantic Offshore Wind Technical Resource Potential
(1,236 GW)

Technical Resource Potential of Atlantic Call, Wind Energy, and Lease Areas
(63 GW)
State Capacity Planned Commitment - Pledged
(29.3 GW)

Technical Resource Potential of Existing Atlantic Leases
(25 GW)

State Capacity Planned Commitment for Existing
Atlantic Leases (21.8 GW)

Offtake Awarded or Solicitations
Announced (13.8 GW)

Projects Announced

Reasonably Foreseeable (13.5 GW)
Scenario

Offtake Awarded
(6.4 GW)

COPs Submitted
or Approved

Scenario (54 GW)
Considered in DEIS Vineyard

Wind 1
(800, MW)

Note: Each category or level includes the entirety of the levels
below it. Further, these categories are not mutually exclusive and
some of them include projects that fall under other categories
(e.g., the Technical Resource Potential of Existing Atlantic Leases

also includes the Vineyard Project).

Figure 1.2-1. Scope for Future Possible Development of
Offshore Wind
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The quantitative cumulative impact analysis in the Draft
EIS only considered as reasonably foreseeable those
proposed offshore wind projects with COPs submitted or
approved at the time of analysis. Including the Proposed
Action, this consisted of the Tier 1 and Tier 2 projects
described in Appendix C of the Draft EIS totaling 926 MW.
All other offshore wind projects were not considered
reasonably foreseeable in the Draft EIS; however, the
cumulative impacts of Tier 3 projects were incorporated
into the Draft EIS based on information available. BOEM
considers the scope of the analysis in the Draft EIS to be
NEPA-compliant. Considering that wind energy is a
growing industry, BOEM decided to expand its cumulative
impact analysis and has concluded that approximately

22 GW? of Atlantic offshore wind development is
reasonably foreseeable, encompassing the following

potential development:

8 The existing lease areas are sufficient to support development
of 22 GW of offshore wind.
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e Vineyard Wind 1 (proposed Project, 800 MW);

e All projects with COPs approved or submitted (in
addition to the proposed Project), which includes South
Fork Wind, Bay State Wind, Skipjack Wind, Ocean
Wind, Coastal Virginia Offshore Wind (CVOW), and
Empire Wind) (5.4 GW);

e All projects with power offtake® awarded (with the
exception of Bay State Wind'?), which includes all of the
projects listed in the previous criteria as well as
Revolution Wind, U.S. Wind, Sunrise Wind, Mayflower
Wind, and Vineyard Wind 2 [includes Park City Wind])
(6.4 GW);

e All projects for which the developer has publicly
announced development plans, regardless of whether a
COP has been approved or submitted or offtake

awarded (in addition to the projects identified in the

9 Offtake in this document is defined as the offshore wind energy
produced and delivered to shore for use by purchasers.
10 Bay State Wind submitted a COP, but currently has no offtake

awarded for the project.
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previous criteria), which includes Liberty Wind and
Dominion Energy (13.5 GW);

e All announced and scheduled state offtake solicitations,
whether or not they are linked to plans or arrangements
with particular developers. With the exception of
Dominion Energy, this includes all of the projects
identified in the previous criterion, as well as the
additional development necessary to fulfill the remaining
announced offshore wind solicitations (distinct from

announced state goals, 2,534 MW'! beyond what is

1 A total of 7,308 MW of procurements have been announced
and 4,240 MW of available capacity identified in submitted or
announced COPs. Some states have goals beyond announced
procurements. The ability for a project to fulfill a particular
procurement is geographically sensitive. Maryland and New
Jersey each have announced procurements for which there are
currently no nearby announced or submitted COPs with available
capacity, though leased areas without an associated COP are
available. Should New York announce additional procurements

towards its state goal, both New York and New Jersey will have
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currently represented by submitted or announced
COPs). The development considered here is
geographically sensitive and assumes that state interest
levels do not shift (13.8 GW).

e The remaining planned but unscheduled Atlantic state
solicitations for existing lease areas (Massachusetts and
Virginia) (22 GW)."? There are no submitted COPs for
some of the actions considered reasonably foreseeable
in this scenario. However, this information is not

essential to a reasoned choice among alternatives.

more announced procurements than available lease capacity
within the New York Bight.

12 Approximately 4.7 GW of planned solicitations for the state of
New York are not included because BOEM considers them reliant
on additional leasing in the New York Bight. Approximately 4 GW
of offshore wind goals for the state of New Jersey are not

included as BOEM considers them reliant on additional leasing in
the New York Bight.
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1.2.1.1. Reasonably Foreseeable Assumptions

e |t is difficult to predict turbine capacity and spacing or
other future engineering for planned but currently
unscheduled offshore wind awards. For those projects
with announced WTG sizes, BOEM assumed an 8 or
12 MW WTG. BOEM understands that turbine capacity
may exceed 12 MW in the future. However, for future
procurements and projects under this cumulative
analysis, BOEM evaluates potential impacts assuming
that 12-MW WTGs will be used—since it is the largest
turbine now commercially available (Appendix A).

e The simultaneous construction of multiple projects
within the U.S. Atlantic region would require a
substantial number of specialized vessels and a robust
supply chain. BOEM'’s analysis to develop a reasonably
foreseeable build-out scenario assumes the challenges
of vessel availability and supply chain will be overcome
and projects will advance at the schedule the states and

developers have announced.
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e BOEM assumes that all planned offshore wind
procurements will be awarded, even for those states
that have clauses requiring state boards or commissions
to only approve offshore wind procurements if
determined in the public interest or in the best interest of
ratepayers. If any offshore wind agreements are not
awarded, fewer projects will be developed than BOEM
foresees.

e Some states might include technical, economic, or
environmental stipulations in their offshore wind
solicitations that are too burdensome for prospective
developers, and this would reduce BOEM’s build-out
scenario.

¢ Infrastructure does not currently exist to handle
interconnection points and transmission for 22 GW of
Atlantic offshore wind energy. BOEM assumes these
challenges will be solved and that 22 GW of Atlantic
offshore wind can be built. This analysis does not
address potential solutions, but independent
transmission proposals dedicated to offshore wind

energy could assist.
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e BOEM assumes that each project would have its own
submarine transmission line and that regional
transmission right-of-way projects are not currently
foreseeable. However, if shared submarine cable were
developed in the future, environmental impacts would
be reduced for most resources.

e Appendix A details BOEM'’s technical assumptions
regarding the design and placements of potential future
project elements (e.g., WTGs, cables). This appendix
also specifies BOEM’s assumptions related to the
anticipated timing of reasonably foreseeable offshore
wind activities, including the number of foundations
anticipated in a given year over the next 6 to 10 years,
some of which would overlap in time. The assumptions
outlined are used in evaluating potential cumulative

impacts on the resources analyzed in this document.

1.2.1.2. Detailed Cumulative Scope for Offshore
Wind Activities

Before deciding on the cumulative scope described in

Section 1.2.1.1, BOEM evaluated several possible
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options. Each bar in Figure 1.2-1 represents possible
offshore wind development based on the factors
necessary for project development to occur (resource
potential, area available, demand, and level of planning).
From the top of the figure, moving down, each bar narrows
the level of potential development when compared to the
bars above it. Each bar also represents a level of specific
information available regarding the potential development,
with increasing information as one goes down the inverted
pyramid. To capture this information, BOEM began by
reviewing the U.S. Department of Energy’s (DOE) 2016
Offshore Wind Energy Resource Assessment for the
United States (Musial et al. 2016) and the DOE’s 2018
Offshore Wind Technologies Market Report (DOE 2019).
Next, BOEM estimated the capacity of existing planning
and lease areas, and reviewed state legislation, offshore
wind commitments, and requests for proposals. BOEM
also reached out to states when information was unclear
or lacking, and compiled current and potential projects
from submitted plans, discussions with lessees, and

industry announcements.
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1.2.1.2.1. Atlantic Offshore Wind Technical

Resource Potential

DOE estimates the technical resource potential of state
and federal waters offshore Maine to Georgia (water
depths less than 3,280 feet [1,000 meters]) to be

1,236 GW (top bar on Figure 1.2-1), about the same as
the nation’s current total electricity use. BOEM did not
assume that offshore wind turbines would occupy every
square mile of these areas or that more energy would be
produced than could be procured by Atlantic states
(Musial et al. 2016) because it considers such scenarios
unfeasible. Instead, BOEM’s cumulative analysis bases its
estimate of wind technical resource potential on the
potential of areas that are leased, excluding leased areas
offshore North Carolina, which currently has no
announced goals or stated demand for offshore wind

energy.
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1.2.1.2.2. Technical Resource Potential of
Atlantic Call, Wind Energy, and Lease

Areas

To determine developer interest in proposed areas, BOEM
issues a Call for Information and Nominations (Call).
BOEM'’s Call Areas are typically reduced through the
planning and leasing processes following engagement
with stakeholders, tribes, and state and federal
government agencies. There are currently two Call Areas
on the Atlantic OCS: New York (approximately

1,735,154 acres [7,022 square kilometers (km?)]) and
South Carolina (approximately 853,957 acres [3,456 km?]).

See second bar on Figure 1.2-1.

Call Areas are then narrowed into Wind Energy Areas
(WEAs), which are areas that appear to be most suitable
for commercial wind energy development while presenting
the fewest apparent environmental and user conflicts.
BOEM does not consider development of Call Areas and
WEAs reasonably foreseeable because leasing of these

areas is highly uncertain. BOEM could decide not to offer
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a WEA for leasing, and there is no guarantee that all areas

offered for lease will receive bids.

1.2.1.2.3. Technical Resource Potential of

Existing Atlantic Leases

There are currently 17 active wind energy lease areas

(16 commercial and 1 research) covering approximately
1,744,289 acres (7,059 km?). For this analysis, BOEM
calculated their total technical capacity to be about 25 GW
(Figure 1.2-1, fourth bar).”® This is greater than the
capacity previously stated by BOEM and estimated by the

13 Industry appears to anticipate continuing the trend of increasing
available turbine size over the next several years of development.
The recently developed Haliade-X 12-MW turbine has a rotor
diameter of 722 feet (220 meters), making the optimal turbine
spacing for this machine approximately 0.83 nautical mile. BOEM
assumes an average spacing of 1 nautical mile with an average
turbine size of 12 MW (12 MW per square nautical mile
[MW/nm?]) to calculate the total 25 GW active lease nameplate

capacity.

1-20



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 1—Introduction

National Renewable Energy Laboratory (NREL).™ It would
represent greater offtake than is presently planned by
Atlantic states. Unsuitable geological conditions identified
during site characterization surveys, potential use
conflicts, habitat resource concerns, endangered species
effects, and future navigation corridors identified by the
U.S. Coast Guard (USCG) could exclude significant
portions of the leases from development. Therefore, it is

improbable that Atlantic active leases will be developed to

14 Existing wind energy leases in the Atlantic have been
calculated by NREL to have an approximate capacity of about
21 GW (all lease areas developed at 10.3 MW/nm? [DOE 2019]).
The actual capacity of a particular lease may vary (higher or
lower) due to turbine sizes, turbine field density, or navigation
corridors. Average offshore wind turbine size in U.S. waters
should average at least 12 MW, and the largest turbines could
exceed 15 MW before 2025. The build-out of Atlantic wind leases
is likely to average more than 12 MW/nm? (if fully developed),
assuming an average of 1 nautical mile spacing in all directions
across wind leases (the widest spacing proposed by a developer

for a project thus far).
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their maximum technical capacity due to unsuitable
conditions. This is consistent with BOEM'’s Oil and Gas
Program, which does not assume all areas leased will be

explored and developed.

1.2.1.2.4. State Capacity Commitment for
Offshore Wind

As shown on Figure 1.2-1 and Table 1.2-1, the state
pledges for offshore wind capacity currently total about

29 GW (third bar on Figure 1.2-1). Unless otherwise
specified, all tables referenced in this chapter are in
Appendix B. The offshore wind capacity associated with
each state in Table 1.2-1 is divided among awarded,
scheduled, and planned but unscheduled procurements.
This total capacity is specific to offshore wind and does
not include more general renewable or clean energy
goals. Out of the three categories of commitments, offtake
awards provide the greatest certainty for development,
followed by announced, scheduled solicitations. State
goals that are planned but do not have a scheduled award

or procurement dates could occur as a series of
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procurements, or simply not be met if future cost
reductions do not meet the states’ award criteria. Some
states have clauses requiring state boards or commissions
to only approve offshore wind procurements if determined
in the public interest or in the best interest of ratepayers. If
offshore wind offtake is not awarded due to the cost of
offshore wind subsidies or for other reasons, the planned
state procurements would not be fully realized.
Furthermore, state commitments for offshore wind
development may not be met for lack of available lease
area or technical capacity. BOEM considers only 22 GW
of all state capacity commitments to be reasonably
foreseeable, after accounting for such limitations on state
commitments, particularly those that exceed what is
technically achievable in existing lease areas within
transmission range with existing technology (fifth bar on
Figure 1.2-1).

BOEM estimates the years of planned capacity as shown

in Table 1.2-1. The technology available to meet future
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procurements may be quite different in 10 or more years

than what is available today.

1.2.1.2.5. Offshore Wind Offtake Awarded and

Solicitations Announced

A total of 6.4 GW has been awarded to meet state
offshore wind procurements. Announced solicitations are
those that have not yet been awarded but that a state has
scheduled to award. Combined awarded and announced
offshore wind procurements total 13.8 GW (see awarded
or announced procurements in Table 1.2-1). This does not
include state commitments that have been planned but are
unscheduled. Those commitments are captured in the

planned category.
1.2.1.2.6. Projects Announced

Lessees have publicly announced plans for additional
projects in addition to the seven COPs BOEM is currently
processing. Table 1.2-2 describes the current approved,
proposed, and contemplated projects across all Atlantic

lease areas. The capacity listed for a project corresponds
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to either the design envelope in its submitted COP or the
size of procurements that the developer has publicly

announced it would bid on.

Some developers have entered into offtake agreements
before submitting a COP (e.g., Ocean Wind, Skipjack, and
Sunrise), and some developers have submitted COPs
before securing an offtake agreement (e.g., Bay State
Wind and Vineyard Wind 1). BOEM considers a project
that has submitted a COP with no offtake agreement more
advanced than a project with only an offtake agreement
and no COP submitted, because the former provide
information needed for regulatory review. The information
associated with announced projects varies, for example it
might be a detailed submission to a procurement request
for proposal, a company website with no specification
beyond a general intention of development, or a general

project area location and capacity.
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1.2.2. Incorporation by Reference of the 2019
BOEM Study of Impact-Producing Factors

BOEM has completed a study of impact-producing factors
(IPFs) on the North Atlantic OCS to consider in an
offshore wind development cumulative impacts scenario
(BOEM 2019a). That study is incorporated in this
documented by reference. The study identifies cause-and-
effect relationships between renewable energy projects
and resources potentially affected by such projects. It
further classifies those relationships into a manageable
number of IPFs through which renewable energy projects
could affect resources. It also identifies the types of
actions and activities to be considered in a cumulative
impacts scenario. The study identifies actions and
activities that may affect the same physical, biological,
economic, or cultural resources as renewable energy
projects and states that such actions and activities may
have the same IPFs as offshore wind projects. Table 1.2-3
provides a brief description of the primary IPFs involved in

this analysis; some IPFs include multiple sub-IPFs. The
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IPFs are used in the impacts analysis and are project-
specific in the text when applicable. Refer to Table 1.2-3

for more detailed definitions used in the 2019 study.

The BOEM (2019a) study identifies the relationships
between |IPFs associated with specific past, present, and
reasonably foreseeable actions and activities in the North
Atlantic OCS to consider in a NEPA cumulative impacts
scenario. These IPFs and their relationships were utilized
in the SEIS analysis of cumulative impacts and the
application of which IPF applied to which resource was
decided by BOEM. If an IPF was not associated with the
Vineyard Wind 1 Project, it was not included in the
cumulative impacts analysis. The one exception to this
was the inclusion of Climate Change IPFs. This SEIS

identifies specific actions and activities in Appendix A.

As discussed in the BOEM (2019a) study and the Draft
EIS, reasonably foreseeable activities other than offshore
wind projects may also affect the same resources as the
proposed Project or other offshore wind projects, possibly

via the same IPFs or via IPFs through which offshore wind
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projects do not contribute. Draft EIS Appendix C lists
reasonably foreseeable non-offshore wind activities that
may contribute to the cumulative impacts of the proposed
Project. This SEIS does not attempt to repeat those
descriptions and analyses, but it does consider them when
evaluating the total cumulative impacts on a resource.
Refer to Appendix A of this SEIS for details.
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1.2.3. Resource Geographic Analysis Area

Each resource has a geographic distribution and area in
which effects of the proposed Project would be felt.
Appendix A describes the geographic analysis area and
provides figures depicting the geographic analysis area for
each resource; identifies reasonably foreseeable wind
energy projects and other activities in addition to the
proposed Project that are or could be located within the
geographic analysis areas depicted; and includes a
cumulative impact scenario for each resource that
considers impacts from these projects and activities

collectively.™

15 These resource-specific geographic analysis areas are largely
the same as presented in the Draft EIS (Appendix A gives

reasons for the few that have been revised).
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2. ALTERNATIVES INCLUDING THE
PROPOSED ACTION

2.1. OVERVIEW OF ALTERNATIVES

This chapter describes six action alternatives (one of
which has two sub-alternatives) and the No Action
Alternative for the proposed Project (Table 2.1-1).
Alternatives B, C, D, E, and G are defined the same as in
the Draft EIS Sections 2.1.2 through 2.1.6. This SEIS
includes the addition of a Vessel Transit Lane Alternative,
Alternative F. In addition, changes have been made to the
proposed Project since publication of the Draft EIS, and
these changes are described in Section 2.2. To the extent
they are applicable, the changes to the proposed Project
(revised Project Design Envelope [PDE]) are also
analyzed in the action alternatives assessed in this
document, although the description of each individual
alternative has not changed since the Draft EIS

(Section 2.2). The Draft EIS discusses the construction,
operations and maintenance, and eventual

decommissioning of the proposed Project under each of
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the previously analyzed action alternatives and provides
additional details and assumptions for each of the

alternatives for assessing potential impacts.

Additionally, Section D.1 in Appendix D discusses action
alternatives that were considered but not analyzed in
detail. The summary of the Proposed Action and the
alternative analyses in this SEIS do not assume that the
proposed mitigation measures discussed in the Draft EIS
would be included to avoid or reduce potential impacts,
but do include those measures voluntarily committed to by

Vineyard Wind as part of the Proposed Action.

Table 2.1-1: Alternatives Considered For Analysis

Alternative Description

Under Alternative A, the Proposed Action, the
construction, operation, maintenance, and
Alternative A |eventual decommissioning of an up to 800 MW
—Proposed  |wind energy facility on the OCS offshore

Action Massachusetts within the proposed Project area
and associated export cables would occur within

the range of design parameters outlined in the
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Alternative

Description

Vineyard Wind COP (Epsilon 2018a, 20193,

2020a), subject to applicable mitigation measures.

Alternative B
—Covell's
Beach Cable
Landfall

Alternative

Under Alternative B, the Covell's Beach Cable
Landfall Alternative, the construction, operation,
maintenance, and eventual decommissioning of
an up to 800 MW wind energy facility on the OCS
offshore Massachusetts within the proposed
Project area and associated export cables would
occur within the range of the design parameters
outlined in the Vineyard Wind COP, subject to
applicable mitigation measures. However, the
New Hampshire Avenue landfall location option
presented in the COP would not be used, and the
cable landfall would be limited to Covell’'s Beach
to potentially reduce impacts on environmental

and socioeconomic resources.

Alternative C
—No Surface
Occupancy in
the Northern-
Most Portion

of the Project

Under Alternative C, the No Surface Occupancy in
the Northern-Most Portion of the Project Area
Alternative, the construction, operation,
maintenance, and eventual decommissioning of
an up to 800 MW wind energy facility on the OCS

offshore Massachusetts within the proposed
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Alternative

Description

Area

Alternative

Project area and associated export cables would
occur within the range of the design parameters
outlined in the Vineyard Wind COP, subject to
applicable mitigation measures. However, no
surface occupancy would occur in the northern-
most portion of the proposed Project area to
potentially reduce the visual impacts of the
proposed Project and potential conflicts with
existing ocean uses, such as, marine navigation
and commercial fishing. This alternative would
result in the exclusion of approximately six of the

northern-most WTG locations.

Alternative D
—Wind
Turbine
Layout
Modification

Alternative

Under Alternative D, the Wind Turbine Layout
Modification Alternative, the construction,
operation, maintenance, and eventual
decommissioning of an up to 800 MW wind
energy facility on the OCS offshore
Massachusetts within the Vineyard Wind lease
area and associated export cables would occur
within the range of the design parameters outlined
in the Vineyard Wind COP, subject to applicable

mitigation measures. However, modifications
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Alternative

Description

would be made to the wind turbine array layout to
potentially reduce impacts on existing ocean uses,
such as commercial fishing and marine
navigation. Each of the below sub-alternatives
may be individually selected or combined with any

or all other alternatives or sub-alternatives.

Alternative D1

Under Alternative D1, WTGs would have a

—One- minimum spacing of 1 nautical mile between them
Nautical Mile |and the lanes between turbines would also be a
Wind Turbine |minimum of 1 nautical mile to potentially reduce
Spacing conflicts with existing ocean uses, such as
Alternative commercial fishing and marine navigation.
Alternative D2 |Under Alternative D2," the wind turbine layout
—East-West |would be arranged in an east-west orientation and

! Small variances throughout a wind farm should not significantly

affect safety of navigation. The 2020 draft Massachusetts and
Rhode Island Port Access Route Study (MARIPARS; USCG

2020) provided quantitatively derived recommendations for

turbine spacing and transit lane widths within the wind arrays. For

an array developed in a uniform grid, aligned along cardinal

headings with 1 nautical mile spacing, the diagonal lanes would
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Alternative

Description

and One-
Nautical Mile
Wind Turbine
Layout

Alternative

all WTGs in the east-west direction would have a
minimum spacing of 1 nautical mile between them
to allow for vessels to travel in an unobstructed
path between rows of turbines in an east-west
direction. This alternative would potentially reduce
conflicts with existing ocean uses, such as
commercial fishing, by facilitating the established
practice of mobile and fixed gear fishing practices

and vessels fishing in an east-west direction.

Alternative E
—Reduced
Project Size

Alternative

Under Alternative E, the Reduced Project Size
Alternative, the construction, operation,
maintenance, and eventual decommissioning of a
large-scale commercial wind energy facility on the
OCS offshore Massachusetts within the proposed
Project area and associated export cables would
occur within the range of the design parameters
outlined in the Vineyard Wind COP, subject to

be approximately 0.7 nautical mile wide. The MARIPARS

recommended that diagonal lanes be 0.6 to 0.8 nautical mile

wide. Any movements in turbine location should not shrink the

diagonal lanes to less than 0.6 nautical mile.
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Alternative

Description

applicable mitigation measures, with the following
exception: the proposed Project would consist of
no more than 84 WTGs in order to potentially
reduce impacts on existing ocean uses and

environmental resources.

Alternative F
—\Vessel
Transit Lane

Alternative

Under Alternative F, a vessel transit lane through
the WDA would be established in which no
surface occupancy would occur. The lane
included in this alternative, and not included in
other alternatives, could potentially facilitate
transit of vessels through the project area from
southern New England ports—primarily New
Bedford—to fishing areas on Georges Bank. WTG
locations displaced by the transit lane would not
be eliminated from consideration, but are
assumed to move the proposed Project south of
the WDA. This alternative will disclose the effect a
transit lane could have on the expected effects
from the other action alternatives analyzed in this
EIS.
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Alternative Description

Under Alternative G, the No Action Alternative, the
proposed Project and associated activities as
described in the Vineyard Wind COP would not be

_ approved and the proposed construction,
Alternative G _ _ o
. operation, maintenance, and decommissioning
—No Action o .
_ activities would not occur. Any potential
Alternative
environmental and socioeconomic costs and

benefits associated with the proposed Project as
described under Alternative A, the Proposed

Action, would not occur.

COP = Construction and Operations Plan; MW = megawatt;
OCS = Outer Continental Shelf; WDA = Wind Development Area;

WTG = wind turbine generator

2.2. CHANGES TO THE PROJECT DESIGN ENVELOPE
AND ALTERNATIVES SINCE PUBLICATION OF THE
DRAFT EIS

2.2.1. Project Updates

Vineyard Wind’'s COP (Epsilon 2018a, 2019a, 2020a) and
the Draft EIS Section 2.1.1 and Appendix E describe the

Project specifications under a PDE concept that allows a
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reasonable degree of flexibility in the selection and
purchase of proposed Project components such as WTGs,
foundations, and submarine cables. Since publication of
the Draft EIS, Vineyard Wind has submitted an updated
COP with minor changes to the PDE to allow for the
possibility of using WTGs of higher capacity (Epsilon
2020a). Vineyard Wind has not changed the lower limit of
WTG capacity in the PDE; thus, the Project could still
utilize up to 100 WTGs as evaluated in the Draft EIS.
Table 2.2-1 details the changes to the limits of the PDE,
and Appendix E of this SEIS provides additional
information as an update to the Draft EIS Appendix G.

Table 2.2-1: Changes to the Limits of the Proposed Project
Design Envelope

Envelope Parameter | Previous Limit Current Limit
Total Number of
_ Up to 100 57 to 100
Turbines
Total Facility Capacity ~800 MW 2 ~800 MW 2
Maximum Turbine
10 MW 14 MW

Generation Capacity
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Envelope Parameter

Previous Limit

Current Limit

Substation Footprint

(25,899.9 m?)

696 feet
_ _ _ 837 feet (255 meters)
Maximum Tip Height (212 meters)
MLLW P
MLLW ®
397 feet
_ _ 473 feet (144 meters)
Maximum Hub Height (121 meters)
MLLW P
MLLW ®
_ 591 feet
Maximum Rotor 729 feet (222 meters)
_ (180 meters)
Diameter MLLW P
MLLW ®
_ _ 102 feet
Maximum Tip 105 feet (32 meters)
(31 meters)
Clearance MLLW P
MLLW ®
6.4 acres 8.6 acres

(34,803.1 m?)

m? = square meters; MLLW = above mean lower low water;

MW = megawatt

2 Vineyard Wind's Proposed Action is for an 800-MW offshore

wind energy project. This SEIS evaluates the potential impacts of

a facility up to 800 MW to ensure that it covers projects

constructed with a smaller capacity.

b Elevations relative to mean higher high water are approximately

3 feet (1 meter) lower than those relative to MLLW.
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As summarized below, the updated Vineyard Wind PDE
results in slight changes in the possible outcomes under

each alternative when compared to the Draft EIS.

e Alternative A: The proposed Project could use higher
nameplate capacity WTGs, up to 14 MW (Table 2.2-1).
Depending on the turbine capacity used, the proposed
Project could involve as few as 57 WTGs or as many as
100 WTGs.

e Alternatives B, C, and D: Changes are the same as
those for Alternative A.

e Alternative E: The proposed Project could use larger
turbines, within the limits of the revised PDE
(Table 2.2-1). Depending on the turbine capacity used,
the proposed Project could involve as few as 57 WTGs
or as many as 84 WTGs. As discussed in the Draft EIS,
this alternative would still allow Vineyard Wind to select
any of the 106 proposed WTG positions.

e Alternative G (discussed as Alternative F in the Draft
EIS): No change.
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In addition, Vineyard Wind has proposed an expansion of
the proposed onshore substation since the Draft EIS was
published (Table 2.2-1). For the expanded substation
area, the total approximate area of ground disturbance
would be 7.7 acres (31,161 square meters [m?]), or

1.8 acres (7,122 m?) greater than the 5.9 acres (23,877
m?) assumed in the Draft EIS. The majority of ground
disturbance would occur in previously disturbed (paved)
areas where no tree clearing would be needed (potentially
0.2 acre [809 m?] may require tree clearing). The southern
portion of the expanded substation area is wooded, and
an additional 0.2 acre [809 m?] may need to be cleared, for
a total of 6.1 acres (24,686 m?) of tree clearing. This

6.1 acres (24,686 m?) of tree clearing is within the
estimated 7 acres (28,328 m?) of tree clearing analyzed in
the Draft EIS. BOEM analyzed the impacts of this change
to the proposed Project under the appropriate resource

area sections within this SEIS.
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2.2.2. New Alternative Considered since
Publication of the Draft EIS

Since the Draft EIS was published, a new alternative has
been added and analyzed in this Supplemental EIS.?
Alternative F, Vessel Transit Lane Alternative, includes a
new vessel transit lane in response to the January 3,
2020, Responsible Offshore Development Association
(RODA) layout proposal (Figure 2.2-1) (RODA 2020). The
RODA proposal includes designated transit lanes, each at
least 4-nautical miles wide (Figure 2.2-2). Although the
proposal includes six total transit lanes, only one
intersects the Vineyard Wind 1 Project Wind Development
Area (WDA), as shown in Figure 2.2-1, the action for
which this EIS is being prepared. The purpose of the

2 This new alternative describes “transit lanes” as requested by
the RODA. BOEM has no legal authority to require vessels to
transit particular lanes through the proposed Project, although
BOEM can manage the placement of structures attached to the
seabed. That noted, this document will use the term “transit lane”

throughout in discussion concerning Alternative F.
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proposed northwest/southeast transit corridor would be
mainly to facilitate vessel transit from southern New
England ports—primarily New Bedford—to fishing areas

on Georges Bank.

The WTGs that would have been located within the transit
lane proposed to intersect the WDA would not be
eliminated from the Proposed Action; but instead, the
displaced WTGs would be shifted south within the
Vineyard Wind lease area. Therefore, the number of
placement locations would remain the same as assumed
under the Proposed Action. Under Alternative F, a 2- and
a 4-nautical mile transit lane are analyzed by BOEM to
provide the U.S. Secretary of the Interior with an
assessment that is representative of transit lanes from 1 to
4 nautical miles wide. In this analysis, BOEM considers
the effect of the single transit lane through the WDA on all
alternatives considered, but focuses on the direct and
indirect impacts from the combination of the new
Alternative F with Alternative A and Alternative D2

because these analyses are expected to be similar to
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combinations with the other alternatives. The placement
location of the transit lane assessed in this analysis
(Figure 2.2-1) is based on the submission from RODA. In
addition, this location would be the most impactful
scenario. BOEM'’s decision maker could select this
alternative and locate the lane elsewhere in the lease
area. In addition, this SEIS considers the other five transit
lanes that would intersect the other reasonably
foreseeable project areas to the extent that the impacts of
those additional lanes would contribute to cumulative
impacts in the analysis area considered for each resource

area assessed.
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Figure 2.2-1: Alternative F—Vessel Transit Lane Alternative
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Figure 2.2-2: Alternative F—Vessel Transit Lane Alternative

with Six Transit Lanes

The direct and indirect impacts associated with the

establishment of a transit lane through the lease area are

considered separately for each resource in Chapter 3 and

Appendix A, with special focus on the most potentially

affected resources such as navigation and commercial
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fishing. To help comply with the page limits in the
Department of the Interior's Secretarial Order 3355 and
focus on the impacts of most concern, BOEM has included
the analysis of resources with no greater than minor direct
or indirect effects in Appendix A. In addition, the
cumulative impacts of additional transit lanes are analyzed
where the additional lanes intersect with a resource’s
geographic analysis area. BOEM'’s impact assessment for
this new alternative includes the following assumptions
(Figure 2.2-1):

e There would be no changes to the total number of
WTGs or electrical service platforms (ESPs).

e One of the two ESPs presented in the PDE could be
located further south than anticipated under the
Proposed Action.

e The Offshore Export Cable Corridor (OECC) routes
would be longer due to shifting project elements further

into the southern portion of the lease area.
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e The acreage of the WDA throughout which Project
components would be distributed could increase by up
to 61 percent depending on the option selected.

e The amount and length of inter-array cabling would
increase and exceed the maximum design parameter in
the Vineyard Wind COP PDE of 171 miles
(275 kilometers) due to shifting WTGs further south in
the lease area. The total length of inter-array cabling is
estimated to be between 221 and 234 miles (355 and
376 kilometers) (Michael Clayton, Pers. Comm., March
24, 2020) depending on the width of the transit lane,
number of WTGs utilized, and WTG arrangement within
the WDA. This would result in up to a 37 percent
increase of additional inter-array cabling.

e The Proposed Action Layout with the implementation of
a 2-nautical mile transit lane would result in the
following:

— Out of a total of 2 ESPs and 106 WTG placement
locations, up to 16 WTG placements would be
relocated outside the proposed transit lane. Of these,

7 WTG placements would be relocated to the
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southern portion of the WDA, and 9 would be outside
the WDA.
— Acreage increase of the WDA throughout which
Project components would be distributed: 12 percent.
e Proposed Action Layout with the implementation of a
4-nautical mile transit lane would result in the following:
— Out of a total of 2 ESPs and 106 WTG placement
locations, up to 1 ESP and 34 WTG placements
would be relocated outside the proposed transit lane.
Of these, 7 WTG placements would be relocated to
the southern portion of the WDA, and 27 would be
outside the WDA.
— Acreage increase of the WDA throughout which
Project components would be distributed: 25 percent.
e Alternative D2 Layout (1 nautical mile by 1 nautical mile
spacing) with the implementation of a 2-nautical mile
transit lane would result in the following:
— Out of a total of 2 ESPs and 106 WTG placement
locations, up to 16 WTG placements would be

relocated outside the proposed transit lane, and a
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total of 33 placements would be relocated outside the
WDA.
— Acreage increase of the WDA throughout which
Project components would be distributed: 41 percent.
e Alternative D2 Layout (1 nautical mile by 1 nautical mile
spacing) with the implementation of a 4-nautical mile
transit lane would result in the following (this is
equivalent to the RODA layout proposal):

— Qut of a total of 2 ESPs and 106 WTG placement
locations, up to 1 ESP and 33 WTG placements
would be relocated outside the proposed transit lane,
and a total of 50 placements would be outside the
WDA.

— Acreage increase of the WDA throughout which

Project components would be distributed: 61 percent.

Just as implementation of Alternatives D1 or D2 would
pose some unique challenges (as described in the Draft
EIS Chapter 2) so too could implementation of Alternative
F. In addition to the assumptions specified above as they

relate to the impact assessment presented in Chapter 3 of
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this SEIS, BOEM has considered the following technical

and practical challenges associated with Alternative F.

¢ Implementation of Alternative F would delay proposed
Project construction if significant additional survey work
is required. Additional site characterization surveys for
Alternative F, if required, would be similar to those
described in Section 3.1.3 of BOEM 2012a, with the
attendant environmental impacts described in
Section 4.2 of BOEM 2012a.

e Vineyard Wind'’s proposed 66-kilovolt inter-array cables
would experience additional transmission loss if cables
are lengthened to accommodate the transit lanes
assumed under Alternative F. Such transmission losses
are not considered as part of the Project design and
could translate to technical difficulties and additional
unanticipated costs.

e Cable lengthening would require factory joints, which
are not currently technically possible by cable
manufacturers. Joints could increase the risk of potential

cable failure, and repairing such failures could lead to
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increased environmental effects due to a variety of

factors including bottom disturbance and vessel traffic.
e The space required for implementation of the transit

lane could reduce the area available for Vineyard Wind

to construct future projects within the lease area.

In addition, BOEM has considered the following technical
and practical challenges of Alternative F as they relate to

the assessment of cumulative impacts:

e |f all six transit lanes proposed by RODA were
implemented, the technical capacity of offshore wind
power generation assumed in Chapter 1 would not be
met. The magnitude of the diminished technical capacity
would depend on the width of transit lanes implemented,
but ultimately, less clean energy in the region would be
produced. BOEM assumes this to be true of any
combination of alternatives that includes Alternative F.
As explained in Section 3.14.2.4, BOEM assumes that
the addition of all six of the 4-nautical mile transit lanes
proposed by RODA would reduce the technical capacity
of the Rhode Island and Massachusetts (Rl and MA)
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Lease Areas® by approximately 3,300 MW, which is
500 MW less than the current state demand for offshore
wind in the area. Furthermore, Alternative F combined
with the Alternative D2 layout would not be able to meet
existing announced demand as described in Chapter 1.
¢ Independent of the Proposed Action, and after
publication of the Draft EIS, Vineyard Wind and other
Rhode Island and Massachusetts offshore wind
leaseholders have committed to implementing a 1 by
1 nautical mile WTG grid layout in east-west orientation
(equivalent to Alternative D2) in response to stakeholder
feedback. The developers’ agreement was reached in
order to avoid irregular transit corridors. This agreement
alone has resulted in significant reductions in the area

available for offshore wind development. BOEM

3 The Rl and MA Lease Areas are comprised of OCS-A 0486
Revolution Wind, OCS-A 0517 South Fork, OCS-A 0500 and
0487 Sunrise Wind, OCS-A 0500 Bay State Wind, OCS-A 501
Vineyard Wind, OCS-A 0520 Equinor Wind, OCS-A 0521
Mayflower Wind, and OCS-A 0522 Liberty Wind.
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recognizes that implementation of Alternative could
further erode project economics and viability.

e The potential construction delays described above could
create more overlap with other future offshore wind
projects’ construction schedules, potentially leading to
increased cumulative impacts on resources that are

sensitive to overlapping construction activities.

In addition, the USCG's Draft Massachusetts and Rhode
Island Port Access Route Study (Draft MARIPARS report;
USCG 2020), evaluating the need for establishing vessel
routing measures, was published on January 29, 2020
(85 Fed. Reg. 5222). The Draft MARIPARS report
recommended an aligned, regular, and gridded layout
throughout the Rhode Island and Massachusetts Lease
Areas (Rl and MA Lease Areas) that provides adequate
sea room to facilitate predictable safe navigation
throughout the contiguous leases. The recommendation
includes three “lines of orientation,” or predictable
headings that vessels can take at any location within the

contiguous lease areas. The Draft MARIPARS report
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stated that 1-nautical-mile wide east-to-west paths would
facilitate traditional fishing methods in the area, and
1-nautical-mile-wide north-to-south paths would provide
the USCG with adequate access for search and rescue
access. Finally, the Draft MARIPARS report found that the
0.6- to 0.8-nautical-mile-wide northwest-to-southeast
paths would allow commercial fishing vessels to continue
their travel from port through the lease areas and to fishing
grounds. These 0.6- to 0.8-nautical mile paths could be
utilized by other vessels as well. As described above, the
five Rhode Island and Massachusetts offshore wind
leaseholders have proposed a collaborative regional
layout for wind turbines (1 by 1 nautical mile apart in fixed
east-to-west rows and north-to-south columns, with
0.7-nautical-mile theoretical transit lanes oriented
northwest-southeast) across their respective BOEM
leases (Geijerstam et al. 2019), which meets the layout
rules set forth in the Draft MARIPARS report
recommendations. The RODA proposal (RODA 2020),
which recommends additional transit lanes through lease
areas, was attached to the MARIPARS Federal Register
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Docket. However, the Draft MARIPARS report concluded
that if the recommended layout was met, the USCG would
not pursue any additional routing measures. As
cooperating agencies, BOEM and USCG will continue to
consult over the course of the NEPA process for the
proposed Project and alternatives as it relates to
navigational safety and other aspects. The USCG has
stated that it will make a final recommendation on transit
routes after the comments received during the Draft

MARIPARS report comment period are assessed.

NEPA requires agencies to consider a range of
alternatives, including: 1) alternatives rigorously explored
and objectively evaluated in the EIS, and 2) alternatives
eliminated from detailed study with a brief discussion of
the reasons for elimination. Reasonable alternatives
include those that are practical or feasible from the
technical and economic standpoint and using common
sense, rather than simply desirable from the standpoint of
the applicant. Despite the technical, operational, and

economic challenges that Alternative F would present if
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selected, this Alternative could technically and
economically meet the purpose and need. If alternatives
are eliminated from further analysis, an EIS should briefly
discuss the reasons for their elimination (40 CFR
1502.14(a)). A transit lane alternative was eliminated in
the Draft EIS because locations previously discussed did
not intersect the WDA. Since the transit lane now
proposed by RODA does intersect the WDA, the previous
reason for elimination is no longer applicable. For these
reasons, BOEM has elected to fully evaluate RODA'’s
proposed layout in this SEIS and the Final EIS.

2.3. SUMMARY AND COMPARISON OF IMPACTS BY
ALTERNATIVES

Table ES-2 provides a summary and comparison of the
direct, indirect, and cumulative impacts under each action
alternative assessed in Chapter 3. The impact analysis of
resources with an overall minor impact level (green) are
located in Appendix A. Tables 3-1 and 3-2 in Appendix B
provide definitions for negligible, minor, moderate, and

major impacts. All impact levels are assumed to be
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adverse unless otherwise specified as beneficial. Where
impacts are presented as multiple levels, the color
representing the most adverse level of impact has been
applied to the table. Although the detailed description of
potential impacts could vary across action alternatives, as
described in Chapter 3, many of the differences in
potential impacts across alternatives do not warrant
differences in the impact ratings determined based on the

definitions used.

Under Alternative G (No Action), any potential
environmental and socioeconomic impacts, including
benefits, associated with the proposed Project would not
occur; however, impacts could occur from other activities

as described in Chapter 3 and Appendix A.
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3. ENVIRONMENTAL CONSEQUENCES

This chapter reviews resource-specific baseline conditions,
considers future offshore wind activities, and, using the
methodology and assumptions outlined the Chapter 1 and
Appendix A, assesses cumulative impacts that could result
from the incremental impact of the Proposed Action and
action alternatives when combined with other past, present,
or reasonably foreseeable actions. This chapter is intended
to supplement Chapter 3 of the Draft EIS and relies on
information and analysis presented in that document and
data made available since the publication of that document.
This Chapter incorporates the Draft EIS material by
reference along with the BOEM Report National
Environmental Policy Act Documentation for Impact-
Producing Factors in the Offshore Wind Cumulative Impacts
Scenario on the North Atlantic Outer Continental Shelf
(BOEM 2019a). Where information was incomplete or
unavailable for the evaluation of reasonably foreseeable
impacts analyzed in this chapter, BOEM identified that

information and conducted its analysis in accordance with
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Section 1502.22 of the CEQ regulations. The findings of this

assessment are presented in Appendix C.

The detailed activities scenario used by the No Action
Alternative (Alternative G) and cumulative analyses in this
chapter and the associated assumptions can be found in
Appendix A and Section 1.2.1.1. Specifically, the scenario
developed to quantitatively analyze impacts (where
feasible) can be found in the Table A-4 in Appendix A. The
scenarios vary based on the geographic analysis area for a
particular resource. As mentioned below, the geographic
analysis area for (1) the analysis of impacts due to the
Vineyard Wind 1 Project and (2) the analysis of cumulative
impacts is the same for each resource (Section 1.2.3 for

additional detail).

BOEM assumes that if the total offshore wind power

generating capacity assumed in Chapter 1 is not met, the
adverse and beneficial impacts of reasonably foreseeable
offshore wind projects as well as the cumulative effects of

the proposed Project would likely be less.
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The main subsections within this chapter are organized by
resource. Within each resource, BOEM analyzes the effects
of the No Action alternative, followed by the potential
cumulative effects of the Proposed Action and action

alternatives. The following describes the content of each.

No Action Alternative: A summary of the baseline
conditions as well as the reasonably foreseeable impacts of
ongoing activities, future offshore activities (not including
offshore wind), and future offshore wind activities (not
including the Proposed Action) on each resource are
provided in each subsection of this chapter. The analysis of
impacts under the No Action Alternative assumes that best
management practices (BMPs) incorporated from the ROD
on the 2007 Final Programmatic Environmental Impact
Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer
Continental Shelf, will be implemented for future offshore
wind activities (MMS 2007a). A summary of the BMPs can
be found in Table A-5 in Appendix A of this SEIS.
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Table A-1 in Appendix A provides a description of the
geographic analysis area for each resource and Figures
A.7-1 through A.7-16 in Appendix A depict the geographic
analysis area for each potentially impacted resource. These
geographic analysis area boundaries remain largely
unchanged from the Draft EIS. For boundaries that have
changed from the Draft EIS, Table A-1 in Appendix A

provides the reasoning.

Under the No Action Alternative, the impacts from the
proposed Project would not occur as proposed. However,
impacts from ongoing, future non-offshore wind, and future
offshore wind activities would still occur. The No Action
Alternative analysis of this SEIS assumes that if the
Vineyard Wind 1 Project is not approved, state demand
would be met through other projects built elsewhere in the
Rl and MA Lease Areas. Therefore, depending on the size
of the geographic analysis area for a particular resource, the
total amount of development in the geographic analysis

area may or may not differ with or without the Proposed
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Action. To assist with the analysis, this SEIS divides

resources into two categories.

e Resources with an “expansive” geographic area have an
analysis area that either includes all of the Rl and MA
Lease Areas or is independent of all wind lease areas. In
this case, the Massachusetts state demand that the
Vineyard Wind 1 Project would fill, if approved, could still
be met by other projects and could cause impacts on
resources within the geographic analysis area. Overall
impacts under the No Action Alternative could be similar
in type and amount with or without the Proposed Action,
although the exact impacts associated with meeting the
Massachusetts state demand could vary due to temporal
and geographic differences.

e Resources with a “restricted” geographic area have an
analysis area restricted to a subset of the Rl and MA
Lease Areas, including the proposed Project area at a
minimum, and excluding substantial portions of some
lease areas and unleased areas. In this case, BOEM

assumes that impacts on the resources are likely to be
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less if the No Action Alternative is chosen because
without the Vineyard Wind 1 Project, other development
to meet Massachusetts state demand is likely to have
less impact within the geographic analysis area defined

for resource analysis.
Resources with an “expansive” area include the following:

e Finfish, Invertebrates, and EFH (Section 3.4)

e Marine Mammals (Section 3.5)

e Sea Turtles (Section 3.6)

e Demographics, Employment, and Economics
(Section 3.7)

e Environmental Justice (Section 3.8)

e Cultural Resources (Section 3.9)

e Recreation and Tourism (Section 3.10)

e Commercial Fisheries and For-Hire Recreational Fishing
(Section 3.11)

e Land Use and Coastal Infrastructure (Section 3.12)

e Navigation and Vessel Traffic (Section 3.13)

e Other Uses (Section 3.14)
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e Birds (Appendix A, Section A.8.3)
e Bats (Appendix A, Section A.8.4)

Resources with a “restricted” area include the following:

e Benthic Resources (Section 3.3)
e Air Quality (Appendix A, Section A.8.1)
o Water Quality (Appendix A, Section A.8.2)

There are also two resources, Terrestrial and Coastal
Fauna (Section 3.1) and Coastal Habitats (Section 3.2) with
geographic analysis areas that are particularly small and for
which potential cumulative impacts depend primarily on
specifics of the proposed Project. Future offshore wind
projects might impact the two resources within the
geographic analysis area defined, but information to
quantify such impacts is lacking and hence these impacts

are assessed qualitatively in this SEIS.

Furthermore, and as referenced in the listing presented
above, BOEM'’s assessment of effects on air quality, water
quality, birds, and bats has indicated no greater than minor

direct and indirect effects. To help comply with the page
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limits in the Department of the Interior's Secretarial Order
3355 and focus on the impacts of most concern, BOEM has
included the analysis of these resources in Appendix A.
Additionally, unless otherwise specified, all tables

referenced in this chapter are included in Appendix B.

Proposed Action and Action Alternatives: A summary of
the cumulative impacts (including magnitude, intensity, and
timeline) of the Proposed Action and action alternatives
when combined with ongoing activities, future non-offshore
wind activities, and future offshore wind activities described
under the No Action Alternative is provided below. Any
changes to the Proposed Action impacts from expansion of
the PDE (as described in Chapter 2) and the new
Alternative F (Vessel Transit Lane) are analyzed in detail
below. In addition, Chapter 3 analyzes any IPF not
presented in the Draft EIS.

As part of the proposed Project, Vineyard Wind has
committed to voluntarily implement measures to avoid,
reduce, or monitor impacts on the resources discussed in

Chapter 3 of the Draft EIS. Said mitigation and monitoring
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measures are summarized in the Vineyard Wind COP,
Volume lll, Table 4.2-1 and 4.2-2 (Epsilon 2018a). As part
of the Proposed Action, BOEM considers only those
measures that Vineyard Wind has committed to in the
Vineyard Wind COP. BOEM may select alternatives and/or
require additional mitigation or monitoring measures to
further protect and monitor these resources. The mitigation
and monitoring measures that Vineyard Wind has
committed to implement as well as those that may result
from reviews under applicable statutes are shown in
Appendix D, Table D-1 of the Draft EIS and are

incorporated in this analysis.

The impacts analysis is based on a maximum-case
scenario; if Vineyard Wind were to implement a less
impactful scenario within the PDE, smaller amounts of
construction or infrastructure development could result in
lower impacts but would not likely result in different impacts

than those described below.

As presented in the Draft EIS, this SEIS uses a four-level

classification scheme to characterize the potential impacts
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of the alternatives, including the cumulative effects of each
alternative. Table 3-1 provides adverse and Table 3-2
provides beneficial impact levels for all biological, physical,
and socioeconomic resources that the proposed Project and
alternatives could potentially affect. The SEIS specifies
beneficial impact determinations as appropriate. If a
determination presented in this document does not state
that the impact is beneficial, it should be assumed that the
effect is adverse. In addition, this SEIS provides information
related to the magnitude, duration, geographic extent, and
frequency of potential impacts, as appropriate, to support

impact determinations.

As specified previously, BOEM's analysis utilizes resource-
specific assumptions in order to assess the most impactful
scenarios for potential effects. Table 3-3 provides a
summary of the maximum-case WTG scenario applicable to

each resource discussed in Chapter 3 and Appendix A.
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3.1. TERRESTRIAL AND COASTAL FAUNA

3.1.1. No Action Alternative Impacts

Table 3.1-1 contains a detailed summary of baseline
conditions and the impacts of ongoing and future offshore
activities other than offshore wind on terrestrial and coastal
fauna, based on the IPFs assessed. This information comes
primarily from the Draft EIS. The impact analysis is limited
to impacts within the terrestrial and coastal fauna
geographic analysis area as described in Table A-1 and
shown on Figure A.7-1 in Appendix A. Specifically, this
includes only the area within a 0.5-mile (0.8-kilometer)
buffer around all land areas that would be disturbed by the

proposed Project.

The terrestrial and coastal fauna geographic analysis area
is dominated by developed land and pine-oak forest. Pine-
oak forest is one of the most common habitat types on
Cape Cod. Terrestrial fauna have access to high quality,
unfragmented habitat in the 365-acre (1.5-km?) Hyannis
Ponds Wildlife Management Area (WMA). Much of the other

habitat in the geographic analysis area is already
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fragmented and/or developed for human uses. Ongoing
activities related to land disturbance periodically affect
terrestrial and coastal fauna in the geographic analysis
area. For example, ground-disturbing activities contribute to
elevated levels of erosion and sedimentation, but not to a
degree that affects terrestrial and coastal fauna. Periodic
clearing of shrubs and tree saplings along existing utility
right-of-way (ROW) causes disturbance and temporary
displacement of mobile species and may cause direct injury
or mortality of less-mobile species, resulting in short-term
impacts that are less than noticeable. Periodically,
undeveloped parcels are cleared and developed for human
uses, permanently changing the condition of those parcels
as habitat for terrestrial fauna. Future development at a
recently graded, bare site near the proposed eastern
onshore cable route of the proposed Project may cause
disturbance and displacement of fauna, resulting in
temporary impacts that are less than noticeable. Climate
change, influenced in part by greenhouse gas (GHG)

emissions, is altering the seasonal timing and patterns of
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species distributions and ecological relationships, likely

causing permanent changes of unknown intensity.

Under the No Action Alternative, the proposed Project
would not be built and hence would have no impact on
terrestrial and coastal fauna. However, impacts from
ongoing, future non-offshore wind, and future offshore wind
activities would still occur. A detailed analysis of impacts
associated with future offshore wind development is
provided in Section 3.1.1.1 and summarized in Table 3.1-1.
Cumulative impacts of the Proposed Action and action

alternatives are analyzed in Section 3.1.2.

3.1.1.1. Future Offshore Wind Activities (without
Proposed Action)

Although BOEM is not aware of any future offshore wind
activities other than the Proposed Action that would overlap
the geographic analysis area for terrestrial and coastal
fauna, it is conceivable that a future project could cross the
geographic analysis area or even be collocated (partly or

completely) within the same terrestrial ROW corridor that
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the Proposed Action would use; in such a case, the impacts
of those future offshore wind activities on terrestrial and
coastal fauna would of the same type as those of the

Proposed Action.
3.1.1.2. Conclusions

The current state of terrestrial and coastal fauna resources
is generally stable, although they are subject to disturbance
from ongoing activities in the terrestrial and coastal fauna
geographic analysis area. Land disturbance from onshore
construction periodically causes temporary and permanent
habitat loss, temporary displacement, injury and mortality,
resulting in small short-term impacts on terrestrial and
coastal fauna. Climate change, influenced in part by GHG
emissions, is altering the seasonal timing and patterns of
species distributions and ecological relationships, likely

causing permanent impacts of unknown intensity.

Future offshore wind activities, if any enter the geographic
analysis area for terrestrial and coastal fauna, could cause

impacts on terrestrial and coastal fauna (e.g., displacement,
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mortality, habitat loss) that would be similar to the direct and
indirect impacts of the proposed Project alone. Considering
all the IPFs together, BOEM anticipates that the impacts
associated with future offshore wind activities in the
geographic analysis area would result in moderate adverse
impacts through land disturbance, if future offshore wind

activities even enter the geographic analysis area.

The proposed Project would not be built under the No
Action Alternative and hence would not itself have any
adverse impact on terrestrial and coastal fauna. However,
future offshore wind activities could possibly result in
impacts similar to those described in Draft EIS Section
3.3.1.3, and ongoing and future non-offshore wind activities
would also have impacts. Considering current conditions
and the modest pace of development in the geographic
analysis area, terrestrial fauna resources are expected to

remain generally stable under the No Action Alternative.
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3.1.2. Proposed Action and Action Alternatives

3.1.2.1. Cumulative Impacts of the Proposed

Action

The direct and indirect impacts of the Proposed Action on
terrestrial and coastal fauna are described in Draft EIS
Section 3.3.1.3, and additional information is included in
Table 3.1-1. This section updates the analysis from the
Draft EIS and then focuses on cumulative impacts. This
discussion of terrestrial and coastal fauna does not include
birds, which are discussed separately in Section A.8.3, or

bats, which are discussed separately in Section A.8.4.

Direct and indirect impacts on terrestrial and coastal fauna
would primarily occur through the IPF of land disturbance.
Under the Proposed Action, there are several OECR
options, and the impacts of the proposed Project on
terrestrial and coastal fauna would depend upon which
route was used. For example, one route option would pass
through the relatively undisturbed Hyannis Ponds WMA,

potentially leading to greater impacts than a route that
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passes through previously disturbed locations. Furthermore,
the intensity of impacts on terrestrial and coastal fauna
would depend on the time of year that onshore construction
was to occur. Onshore construction of the proposed Project
would cause disturbance, temporary displacement, and
potential injury and/or mortality of terrestrial and coastal
fauna on up to 15.8 acres (63,940 m?), resulting in small
temporary impacts during construction. The potential route
option with the greatest amount of temporary habitat
alteration (New Hampshire Avenue Variant 2) differs from
the potential route option with the greatest amount of
permanent habitat alteration (New Hampshire Avenue
Variant 3; Epsilon 2018b). The route most preferred by
Vineyard Wind (Covell’s Beach Variant 1; Epsilon 2018b)
lies entirely within existing road ROW and would have no
impact on terrestrial habitat. If another route option were
chosen, land use changes for the proposed Project could
permanently convert up to 12.4 acres (50,181 m?) of forest
to developed land and managed grassland. The risk of
affecting nearby wetland and stream habitats would be low,

given that work would not occur in wetlands or streams and
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that standard construction BMPs would prevent
sedimentation of wetlands or streams. Overall, the direct
and indirect impacts of the Proposed Action on terrestrial
and coastal fauna through land disturbance are expected to

be moderate.

Changes to the design capacity of the WTGs proposed in
the Vineyard Wind COP (Epsilon 2020a) would not alter the
maximum-case scenario of potential impact on terrestrial
and coastal fauna because it would not alter the onshore
activities for the Proposed Action and all other action
alternatives. Offshore components of the Proposed Action
have no potential impacts on terrestrial and coastal fauna.
Changes to the proposed onshore substation site could
modify the impacts of the Proposed Action and all other
action alternatives on terrestrial and coastal fauna. The
Draft EIS assessed the potential impacts of building a
substation of up to 7 acres (28,328 m?) in size within a
completely forested site. Vineyard Wind has increased the
substation site area to 8.6 acres (34,601 m?), of which only

7.7 acres (30,999 m?) would involve ground disturbance,
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which could result in a slight increase in temporary
displacement, habitat degradation, and potential injury or
mortality of terrestrial fauna during construction activities. Of
the 7.7 acres (30,999 m?), only 6.1 acres (24,686 m?) would
involve tree clearing; the total amount of permanent habitat
loss due to forest clearing at the substation site would
remain within the 7-acre (28,328-m?) maximum assessed in
the Draft EIS Section 3.3.1.3. Considering these changes,
the direct and indirect impacts of the Proposed Action and
all other action alternatives on terrestrial and coastal fauna

through land disturbance are still expected to be moderate.

The cumulative impacts of the Proposed Action when
combined with past, present, and reasonably foreseeable
activities would be of similar types as described in Section
3.1.1, but may differ in intensity and extent. The cumulative
impacts of the Proposed Action in addition to ongoing
activities, future non-offshore wind activities, and future
offshore wind activities are listed by IPF in Table 3.1-1.
Under the No Action Alternative, BOEM expects ongoing

activities and future non-offshore wind activities to have
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continuing temporary to permanent impacts on terrestrial
and coastal fauna, primarily through the IPFs of land
disturbance and climate change. Although BOEM is not
aware of any future offshore wind activities other than the
Proposed Action that would overlap the geographic analysis
area for terrestrial and coastal fauna, it is conceivable that a
future project could cross the geographic analysis area or
even be collocated (partly or completely) within the same
terrestrial ROW corridor that the Proposed Action would
use; in such a case, the impacts of those future offshore
wind activities on terrestrial and coastal fauna would of the

same type as those of the Proposed Action.

The cumulative impacts on terrestrial and coastal fauna of
the Proposed Action in addition to ongoing activities, future
non-offshore wind activities, and future offshore wind
activities within the geographic analysis area would be of
the types described in the Draft EIS Section 3.3.1.3, but the
impacts may differ in intensity and extent. The Proposed
Action would directly result in negligible to moderate

amounts of terrestrial habitat loss, depending on the
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onshore route selected, and minor impacts on terrestrial
animals through mortality and temporary displacement. The
cumulative impacts of the Proposed Action in addition to
ongoing activities, future non-offshore wind activities, and
future offshore wind activities within the geographic analysis
area are listed by IPF in Table 3.1-1. The most impactful
IPFs are anticipated to be land disturbance and climate

change.

Land disturbance: Because the onshore Project Area has
been heavily developed for decades, habitat quality in the
vicinity, and therefore the potential suitability for use by
native fauna, has been degraded. Past activities have been
taken into consideration in defining the baseline conditions
of the resource (Table 3.1-1). The minor to moderate
impacts of the Proposed Action on terrestrial and coastal
fauna (displacement, mortality, habitat loss) would be
cumulative with the impacts of ongoing and future land
disturbance. The future extent of land disturbance from
ongoing activities and future non-offshore wind activities

over the next 30 years is not known with as much certainty
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as the extent of land disturbance that would be caused by
the Proposed Action, but, based on regional trends, is
anticipated to be similar to or greater than that of the
Proposed Action. Land disturbance from the Proposed
Action, ongoing activities, and future non-offshore wind
activities may result in erosion and sedimentation, but not
likely to a degree that would result in a cumulative impact on
terrestrial and coastal fauna. If future offshore wind activities
other than the Proposed Action were to cross the terrestrial
and coastal fauna geographic analysis area or even be
collocated (partly or completely) within the same terrestrial
ROW corridor that the Proposed Action would use, the
impacts on terrestrial and costal fauna may increase,
although the location and timing of future activities could
influence the impacts. For example, repeated construction
in a single ROW corridor would be expected to have less
impact (e.g., displacement, mortality, habitat loss) on
terrestrial and coastal fauna than construction in an

equivalent area of undisturbed habitat.
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Cumulative impacts from onshore construction are
anticipated to include periodic temporary disturbance and
displacement of mobile species and direct injury or mortality

of less-mobile species.

Cumulative impacts due to onshore land use changes are
expected to include a gradually increasing amount of habitat
conversion and habitat loss, likely changing the composition
of terrestrial faunal assemblages and possibly reducing the
abundance of terrestrial fauna. One foreseeable projectis a
bike path extension through the Hyannis Ponds WMA (Draft
EIS Section 3.3.1.3). Constructing this path would involve
the clearing of a corridor through a pine-oak forest
community that Massachusetts Division of Fisheries and
Wildlife currently manages for the benefit of wildlife. This
corridor would likely be 40 feet wide (13 meters) by
approximately 1.3 miles long (2.1 kilometers), and would
lead to the conversion of a 7-acre (28,328-m?) corridor from
forested habitat to forest edge habitat. The Proposed Action
may collocate a portion of the onshore export cable route

within this path, or, if the Proposed Action were to select
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another route option, this path may be built independently of
the Proposed Action. The cumulative impacts on terrestrial
and coastal fauna of land disturbance from the Proposed
Action when combined with past, present, and reasonably
foreseeable activities are anticipated to be minor to

moderate.

Climate change: Climate change would contribute to
cumulative impacts on terrestrial and coastal fauna,
primarily due to existing global and regional climate trends.
Although sources of GHG emissions contributing to regional
and global climate change could occur outside the terrestrial
and coastal fauna geographic analysis area, terrestrial and
coastal fauna may be affected by warming, sea level rise,
and altered habitat/ecology as a result. Climate change is
altering the seasonal timing and patterns of species
distributions and ecological relationships, likely causing
permanent impacts of unknown intensity (Friggens et al.
2018). See Section A.8.1 for details on the expected
contribution of offshore wind activities to climate change.

The cumulative climate change impacts of the Proposed
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Action when combined with past, present, and reasonably
foreseeable activities on terrestrial and coastal fauna are

anticipated to be minor to moderate.

The cumulative impacts resulting from individual IPFs
associated with the Proposed Action would range from
minor to moderate. Considering all the IPFs, BOEM
anticipates that the cumulative impacts associated with the
Proposed Action when combined with past, present, and
reasonably foreseeable activities would result in moderate
impacts on terrestrial and coastal fauna in the geographic
analysis area. The main drivers for this impact rating are
ongoing and future land disturbance, ongoing climate
change, and the land disturbance attributable to the
Proposed Action. The Proposed Action would contribute to
the overall impact rating primarily through the temporary
displacement, temporary mortality, and temporary to
permanent habitat loss due to construction of the onshore
substation and onshore export cable. Thus, the overall
cumulative impacts on terrestrial and coastal fauna would

likely qualify as moderate because the measurable impacts
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expected would be small and/or the resource would likely
recover completely when the impacting agent were gone

and remedial or mitigating action were taken.
3.1.2.2. Cumulative Impacts of Alternative B

The direct and indirect impacts of Alternative B on terrestrial
and coastal fauna are described in Draft EIS Section
3.3.1.4. Alternative B would likely result in similar
incremental impacts as the Proposed Action, but a lesser
total amount of habitat alteration compared to the
maximum-case scenario under the Proposed Action, due to
the avoidance of the Hyannis Ponds WMA. Under
Alternative B, the maximum area affected by onshore
construction of the proposed Project would be
approximately 7.8 acres (31,565 m?) along a 1.6-mile-long
(2.6-kilometer) corridor. No construction would occur within
the Hyannis Ponds WMA. In addition, this route does not
pass near wetlands and streams, so there would be no risk
of sedimentation or other impacts on these types of
resources. Alternative B would result in the same amount of

tree clearing for the proposed substation site as under the
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Proposed Action. Overall, the direct and indirect impacts of
Alternative B on terrestrial and coastal fauna through land

disturbance are expected to be moderate.

Similar to the situation under the Proposed Action, the
cumulative impacts of Alternative B when combined with
past, present, and reasonably foreseeable activities would
be similar to the sum of the direct and indirect impacts of
Alternative B plus the impacts that would occur under the
No Action Alternative. However, if the foreseeable bike path
extension through the Hyannis Ponds WMA were to
proceed independently of the proposed Project, the
cumulative impact of habitat alteration could be greater than
if the bike path and proposed Project were collocated, which
could not happen under Alternative B. Therefore, the
cumulative impacts of Alternative B on terrestrial and
coastal fauna may be slightly less than or slightly more than
the cumulative impacts of the Proposed Action. In any case,
the overall cumulative impacts of Alternative B when
combined with past, present, and reasonably foreseeable

activities on terrestrial and coastal fauna would be of the
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same level as under the Proposed Action—moderate. The
main drivers for this impact rating are ongoing land
disturbance, ongoing climate change, the future land
disturbance associated with the potential bike path, and the

land disturbance attributable to Alternative B.

3.1.2.3. Cumulative Impacts of Alternatives C,
D1, D2, E, and F

As discussed in Draft EIS Sections 3.3.1.5, the direct and
indirect impacts on terrestrial and coastal fauna of
Alternatives C, D, or E would be practically identical to those
under the Proposed Action because offshore components
of the proposed Project have no potential impacts on
terrestrial and coastal fauna. For the same reason, the
direct and indirect impacts of Alternative F on terrestrial and
coastal fauna would be practically identical to those under
the Proposed Action as well. Overall, the direct and indirect
impacts resulting from individual IPFs associated with
Alternatives C, D, E, and F on terrestrial and coastal fauna
through land disturbance are expected to be moderate. For

the same reason, the overall cumulative impacts of
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Alternatives C, D, E, and F when combined with past,
present, and reasonably foreseeable activities on terrestrial
and coastal fauna would be practically identical to those
under the Proposed Action and would likely qualify as

moderate.
3.1.2.4. Comparison of Alternatives

As discussed in the Draft EIS Section 3.3.1.7, the direct and
indirect impacts of Alternatives C, D, or E would be
practically identical to those of the Proposed Action
(moderate) because offshore components have no
potential impact on terrestrial and coastal fauna. For the
same reason, the direct and indirect impacts of Alternative F
on terrestrial and coastal fauna would also be practically
identical to those under the Proposed Action. Only
Alternative B differs from the Proposed Action in terms of
incremental impacts. Alternative B would limit the flexibility
of the PDE and would use an OECR that is shorter by
approximately 0.6 mile (0.9 kilometer) and would disturb
approximately 2 acres (8,094 m?) less of land surface

compared to the maximum-case scenario within the
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Proposed Action. Alternative B would avoid approaching
high-quality habitat within the Hyannis Ponds WMA,
wetland, and stream, which the eastern OECR under the
Proposed Action could potentially affect. Direct and indirect
impacts under Alternative B would be less than those under
the maximum-case scenario within the Proposed Action,

and would likely still qualify as moderate.

The land disturbance of the Proposed Action or action
alternatives when combined with past, present, or
reasonably foreseeable activities could result in cumulative
impacts. Ongoing climate change would also contribute to
cumulative impacts on terrestrial and coastal fauna. As
discussed in Draft EIS Section 3.3.1.8, the cumulative
impacts of any action alternative would likely be slightly
greater than the incremental impacts of any alternative
alone, and would likely be moderate. Future offshore wind
activities other than the Proposed Action may be
responsible for a portion of the cumulative impacts on
terrestrial and coastal fauna if any future offshore wind

activities were to overlap the geographic analysis area for
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terrestrial and coastal fauna. Compared to the Proposed
Action, Alternative B would likely result in slightly less
cumulative impact on terrestrial and coastal fauna, but could
result in slightly more cumulative impact than under the
Proposed Action, depending on whether the foreseeable
future bike path extension through the Hyannis Ponds WMA
is constructed independently of the proposed Project or is
collocated with the proposed Project, the latter of which
could only happen under the Proposed Action. In any case,
these impacts would still qualify as moderate. BOEM
expects that Alternatives C, D, E, and F when combined
with past, present, and reasonably foreseeable activities
would have cumulative impacts that would be practically the
same as those under the Proposed Action, and would likely

be moderate.

3.2. COASTAL HABITATS

3.2.1. No Action Alternative Impacts

Table 3.2-1 contains a detailed summary of baseline
conditions and the impacts of ongoing and future offshore

activities other than offshore wind on coastal habitats in the
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geographic analysis area, based on the IPFs assessed.
This information comes primarily from the Draft EIS,
supplemented by additional information from the National
Oceanic and Atmospheric Administration (NOAA) and other
sources consulted in the course of responding to comments
on the Draft EIS. The impact analysis is limited to impacts
within the geographic analysis area for coastal habitats as
described in Table A-1 and shown on Figure A.7-2 in
Appendix A. This includes all lands and waters within the
3-nautical-mile seaward limit of Massachusetts’ territorial
sea to 100 feet (30.5 meters) landward of the first major
land transportation route encountered (a road, highway, rail
line, etc.) that is within a 1-mile (1.6-kilometer) buffer of the
OECC.

Coastal habitats in the geographic analysis area are mostly
relatively stable, although there is variability across space
and time. Sand waves are mobile over the course of days to
years. Eelgrass habitats in this region are in decline, with a
loss of over 20 percent from 1994 to 2011 (Costello and

Kenworthy 2011). Sandy beaches in these areas are
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subject to erosion and are vulnerable to the effects of
projected climate change and relative sea level rise
(Roberts et al. 2015). The shoreline is partially developed
with groins, jetties, seawalls, residences, and light
commercial establishments, and this development is likely
to continue. Coastal habitats are subject to pressure from
ongoing activities, especially those that involve anchoring,
seabed profile alterations, sediment deposition and burial,
gear utilized for bottom trawling and dredge fishing, and
climate change. As discussed in the Draft EIS Section
3.3.4.1, the greatest concerns regarding potential impacts
on coastal habitats are potential impacts on special,
sensitive, and unique (SSU) habitats, especially living
bottom, hard/complex bottom, eelgrass (Zostera marina)

beds, and marine mammal habitats.

Vessel anchoring affects coastal habitats in the immediate
area where anchors and chains meet the seafloor. Dredging
for navigation, marine minerals extraction, and/or military
uses disturbs swaths of seafloor habitat, leading to seabed

profile alterations and sediment deposition in coastal
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habitats. Gear utilized for bottom trawling and dredge fishing
results in seabed disturbances that are much more frequent
and greater in spatial extent than those caused by other
bottom-directed IPFs such as pipeline trenching, submarine
cable emplacement, or sediment dredging. Climate change,
including ocean acidification and ocean warming and
sea-level rise, also affects coastal habitats. All of these
ongoing impacts will continue regardless of the offshore

wind industry.

Under the No Action Alternative, the proposed Project
would not be built and hence would have no impact on
coastal habitats. However, impacts from ongoing, future
non-offshore wind, and future offshore wind activities would
still occur. Considering the limited extent of the geographic
analysis area for coastal habitats, only a small subset of
potential future offshore wind activities have the potential to
influence conditions within the analysis area. Specifically, no
Rl or MA Lease Areas would overlap the coastal habitat
geographic analysis area, and, given the locations of Rl and

MA Lease Areas and the COPs or other announced plans
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for offshore export cable routes, the only future offshore
wind activities (other than the Proposed Action) that may
reasonably be expected to lay cable in the geographic
analysis area are Vineyard Wind 2 (OCS-A 0501 [southern
portion]), Mayflower Wind (OCS-A 0521), a development by
Equinor Wind US (OCS-A 0520), and Bay State Wind
(OCS-A 0500). Of these, only Vineyard Wind 2 and
Mayflower Wind have announced plans for cable routes in
the geographic analysis area for coastal habitats. Vineyard
Wind 2 would lay cable within the same offshore export
cable corridor (OECC) as the Proposed Action, and
Mayflower Wind would lay cable somewhere between
Martha’s Vineyard and Muskeget Island, through Nantucket
Sound, making landfall somewhere on Cape Cod. Because
precise cable corridors are not known for any specific
project other than Vineyard Wind 2, the potential impacts of
future offshore wind activities (other than the Proposed
Action) on coastal habitats are not reasonably quantifiable.
A detailed analysis of impacts associated with future
offshore wind development is provided in Section 3.2.1.1

and summarized in Table 3.2-1. Cumulative impacts of the
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Proposed Action and action alternatives are analyzed in
Section 3.2.2.

3.2.1.1. Future Offshore Wind Activities (without

Proposed Action)

BOEM expects these future offshore wind development
activities would affect coastal habitat through the following

primary |IPFs.

Accidental releases: Accidental releases may increase as
a result of future offshore wind activities. Section A.8.2
discusses the nature of releases anticipated. The risk of any
type of accidental release would be increased primarily
during construction, but also during operations and
decommissioning of offshore wind facilities. Accidental
releases of fuel/fluids/hazmat have the potential to cause
contamination of habitats and harm to the species that build
biogenic coastal habitats (e.g., eelgrass, oysters, mussels,
slipper limpets [Crepidula fornicatal, salt marsh cordgrass
[Spartina alternifloral), either from the releases themselves

and/or cleanup activities. The greatest risk of accidental

3-36



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

releases in coastal habitats would be related to
transportation of crews and equipment during construction
and operations, as well as accidental releases from any
nearshore activities associated with transmission cable
installation. Accidental releases from offshore structures
and offshore vessels would likely not reach coastal habitats.
Onshore, the use of heavy equipment could result in
releases of fuel and lubricating and hydraulic oils during

equipment use or refueling.

Trash and debris may be released by vessels during
construction, operations, and decommissioning. BOEM
assumes all vessels will comply with laws and regulations to
minimize releases. In the event of a release it would be an
accidental, small event in the vicinity of work areas. There
does not appear to be evidence that the volumes and
spatial and temporal extent of accidental releases of trash
and debris would have any cumulative impact on coastal
habitats.

The overall impacts of accidental releases on coastal

habitats are likely to be localized and short-term and to
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result in little change to coastal habitats. As such, accidental
releases from future offshore wind development would not
be expected to appreciably contribute to overall impacts on

coastal habitats.

Anchoring: Increased anchoring may occur in the
geographic analysis area for coastal habitats during survey
activities and during the construction and installation of
offshore export cables. The resulting impacts on coastal
habitats would include temporarily increased turbidity levels
and the potential for direct contact to cause physical
damage to coastal habitats. Anchors could topple boulder
piles and spread them out into small boulder fields with less
vertical relief and structural complexity than existed before.
Anchoring in eelgrass could kill or uproot patches of
eelgrass, which may require years to recover. All impacts
would be localized; turbidity would be temporary; physical
damage could be long-term to permanent if it occurs in

eelgrass beds or hard bottom.

EMF: EMF would emanate from any operating transmission

cables in the geographic analysis area for coastal habitats.
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Sections 3.3 and 3.4 discuss the nature of potential effects.
Submarine power cables in the geographic analysis area for
coastal habitats are assumed to be installed with
appropriate shielding and burial depth to reduce potential
EMF resulting from cable operation to low levels. EMF of
any two sources would not overlap, because developers
typically allow at least 33 feet (100 meters) spacing
between cables. EMF strength diminishes rapidly with
distance, and potentially meaningful EMFs would likely
extend less than 50 feet (15.2 meters) from each cable. Any
impacts of EMF on coastal habitats would likely be

undetectable.

Light: Light from vessels transiting between berths in
coastal locations to/from nearshore and offshore work
locations or from vessels installing cables, if any, in the
geographic analysis area for coastal habitats could occur
primarily during construction, but also during operations and
decommissioning. Light may also emanate from onshore
structures associated with offshore wind projects (e.g.,

operations and maintenance facilities). Sections 3.3 and 3.4
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discuss the nature of potential impacts. The extent of
impacts would be limited to the immediate vicinity of the
lights, and the intensity of impacts on coastal habitats would

likely be undetectable.

New cable emplacement and maintenance: New offshore
submarine cables could cause short-term disturbance of
seafloor habitats if one or more cable routes enter(s) the
geographic analysis area for coastal habitats. If cable routes
intersect eelgrass or hard-bottom habitats, impacts may be
long-term to permanent. Cable emplacement involves
intense temporary disturbance of seafloor habitats during
cable burial in an approximately 6.6-foot (2-meter) wide
path along the entire cable route. Assuming future projects
use installation procedures similar to those proposed in the
Vineyard Wind COP (Epsilon 2020a), coastal habitats would
recover following disturbance, except in hard-bottom
habitat, which may be permanently altered. New cable
emplacement and maintenance may affect coastal habitats
multiple times, as different projects may install cable in

consecutive or nonconsecutive years and maintenance may
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be required at any time. Any dredging necessary prior to
cable installation could also contribute additional impacts,

especially to eelgrass beds and hard-bottom habitats.

Noise: Noise from offshore wind construction activities,
including pile driving, is not expected to be noticeable within
the geographic analysis area for coastal habitats, given the
distance of all foreseeable projects from the geographic
analysis area, but noise from trenching of export cables and
from geological and geophysical (G&G) surveys could reach
the geographic analysis area for coastal habitats. The
impacts of trenching noise or of noise from other methods of
cable burial are temporary and typically less prominent than
the impacts of the physical disturbance and sediment
suspension. Noise from G&G surveys of cable routes may
also enter the geographic analysis area intermittently over
an assumed 4-year construction period. G&G noise
resulting from offshore wind site characterization surveys is
less intense than G&G noise from seismic surveys used in
oil and gas exploration; while seismic surveys create high-

intensity impulsive noise to penetrate deep into the seabed,
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offshore wind site characterization surveys typically use
sub-bottom profiler technologies that generate less-intense
sound waves more similar to common deep-water
echosounders. Noise is anticipated to occur intermittently
over an assumed 4-year construction period in the
geographic analysis area. The intensity and extent of the
resulting impacts on coastal habitats are difficult to
generalize, but would likely be local and temporary. Overall,
noise is not anticipated to cause any meaningful change to

coastal habitats.

Presence of structures: Any new cable installed in the
geographic analysis area for coastal habitats would likely
require hard protection atop portions of the route, potentially
converting previously existing habitat (whether hard-bottom
or soft-bottom) to a type of hard habitat, although it differs
from the typical hard-bottom habitat in the geographic
analysis area, namely, coarse substrates in a sand matrix.
The new habitat may or may not function similarly to hard-
bottom habitat typical in the region (Kerckhof et al 2019;
HDR 2019). Soft bottom is the dominant habitat type on the

3-42



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

OCS, and structures do not meaningfully reduce the amount
of soft-bottom habitat available (Guida et al. 2017; Greene
et al. 2010). Structures can also create an artificial reef
effect, attracting a different community of organisms. Cable
protection is anticipated to be added incrementally over an
assumed 4-year construction period in the geographic
analysis area for coastal habitats. These changes would
persist as long as the structures remain. Where cables
would be buried deeply enough that protection would not be
used, presence of the cable would have no impact on

coastal habitats.

Land disturbance: Cable landfall sites that may be sited
within the geographic analysis area for coastal habitats
could contribute to erosion and sedimentation during
construction. The staggered nature of construction activities
would limit the total erosion and sedimentation contribution
at any given time, allowing coastal habitats to recover
between events. Cable landfall sites and/or onshore
transmission routes within the geographic analysis area for

coastal habitats could cause localized degradation of
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onshore coastal habitats during onshore construction,
although much of the shoreline is already developed,
limiting the value of habitat there. Such an effect could also
involve land use changes that permanently convert onshore

coastal habitats to developed space.

Seabed profile alterations: If dredging is used in the
course of cable installation within the geographic analysis
area for coastal habitats, localized, short-term impacts on
coastal habitats would result. Dredging typically occurs only
in sandy or silty habitats, which are abundant in the
geographic analysis area and are quick to recover from
disturbance. Furthermore, sand waves in the geographic
analysis area naturally move across the seafloor throughout
the year. Therefore, such impacts, while locally intense,
would be short-term and would have little impact on the

general character of coastal habitats.

Sediment deposition and burial: Dredged material
disposal that may occur in the geographic analysis area for
coastal habitats could cause temporary, localized turbidity

increases and long-term sedimentation or burial at the
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immediate disposal site; however, dredged material
disposal is usually not permitted in SSU habitats, and it
would therefore likely have little effect on coastal habitats.
Cable installation and maintenance activities in or near the
geographic analysis area during construction or
maintenance of future offshore wind projects could also
cause sediment suspension and re-deposition. These
impacts would likely be undetectable in habitats other than
hard bottom, and in hard-bottom habitats, the impacts would
likely be small and short-term to long-term. Sediment
deposition from simultaneous or sequential activities would

likely not be interactive.

Climate change: Climate change, influenced in part by
GHG emissions, is expected to continue to contribute to a
widespread loss of shoreline habitat from rising seas and
erosion. Ocean acidification caused by atmospheric carbon
dioxide (CO-2) may contribute to reduced growth or the
decline of reefs and other habitats formed by shells. Section
A.8.1 has details on the expected contribution of offshore

wind activities to climate change.
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3.2.1.2. Conclusions

Conditions of coastal habitats in the geographic analysis
area for coastal habitats are mostly relatively stable, but
variable across space and time. Eelgrass habitats are in
decline, with a loss of over 20 percent from 1994 to 2011
(Costello and Kenworthy 2011). Sandy beaches in the
region are subject to erosion and are vulnerable to the
effects of projected climate change and relative sea level
rise (Roberts et al. 2015). Coastal habitats at and landward
of the shoreline are partially developed with groins, jetties,
seawalls, residences, and light commercial establishments,
and this development is likely to continue. The proposed
Project would not be built under the No Action Alternative
and hence would not itself have any adverse impacts on
coastal habitats. BOEM expects these ongoing activities,
future non-offshore wind activities, and future offshore wind
activities to have continuing temporary to permanent
impacts on coastal habitats primarily through anchoring,

new cable emplacement/maintenance, noise, the presence
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of structures, land disturbance, seabed profile alterations,

sediment deposition and burial, and climate change.

Considering all the IPFs together, BOEM anticipates that
the impacts associated with the future offshore wind
activities in the geographic analysis area would include both
beneficial and adverse impacts, resulting in a net negligible
impact overall. Although future offshore wind activities are
expected to contribute to most of the aforementioned IPFs,
the impacts of the future offshore wind activities other than
the proposed Project would be difficult to distinguish from
the impacts of ongoing activities and future non-offshore
wind activities. BOEM expects that ongoing impacts
resulting from sediment dredging, dredge fishing and
bottom trawling, and land disturbance would continue to be
the most impactful IPFs influencing the condition of coastal

habitats in the geographic analysis area for coastal habitats.

Under the No Action Alternative, coastal habitats would
continue to follow current regional trends and respond to
current and future environmental and societal activities. The

No Action Alternative would forgo the benthic monitoring
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that Vineyard Wind has committed to voluntarily perform
(COP Appendix IlI-D; Epsilon 2020a and Epsilon 2020b),
the results of which could provide an understanding of the
effects of offshore wind development, benefit future
management of coastal habitats, and inform planning of
other offshore developments; however, other ongoing and
future surveys could still provide similar data to support

similar goals.

3.2.2. Proposed Action and Action Alternatives

3.2.2.1. Cumulative Impacts of the Proposed

Action

The direct and indirect impacts of the Proposed Action on
coastal habitats were described in the Draft EIS

Section 3.3.4.3, and additional information is included in
Table 3.2-1. The Proposed Action would likely result in
impacts that are expected to be local and to not alter the
overall character of coastal habitats in the geographic
analysis area. Cable installation, including pre-lay dredging

of sand waves, could have noticeable temporary impacts.
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The creation of hard-bottom habitat atop the offshore export
cable would cause a permanent (for the life of the Proposed
Action), possibly beneficial, impact. The potential impacts
would partially depend on which offshore export cable route
and landfall method were chosen, so this analysis assumes
the maximum-case scenario. Considering the likely balance
of potential beneficial and potential adverse changes, the
Proposed Action would likely result in net negligible
impacts on coastal habitats, from impacts possibly resulting
in negligible to minor beneficial and negligible to

moderate impacts as a result of individual IPFs.

The Proposed Action would contribute to impacts through
all of the IPFs named in Section 3.2.1.1 except for light from
structures, noise from construction or trenching, and land
disturbance through onshore construction or land use
change. Within the geographic analysis area for coastal
habitats, the Proposed Action would not generate any light
from structures or noise from construction or trenching, nor
would it cause land disturbance through onshore

construction or land use change. The most impactful IPFs
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from the Proposed Action would likely include anchoring,
new cable emplacement/maintenance, and the presence of
structures. Other IPFs would likely contribute impacts of
lesser intensity and extent, and would occur primarily during
construction, but also during operations and

decommissioning (Table 3.2-1).

Three IPFs in Table 3.2-1 were not discussed previously in
the Draft EIS sections regarding coastal habitats. Impacts
from EMF were discussed only in Draft EIS Section 3.3.5.3.
Subsequent to the publication of the Draft EIS, BOEM
decided to specifically assess the potential impacts of EMF
on coastal habitats. Considering the proposed cable burial
depth and shielding, the extent of EMF would likely be less
than 50 feet (15.2 meters) from the cable(s), and the
intensity of impacts on coastal habitats would likely be

negligible.

The Draft EIS also did not contemplate light as an IPF
affecting coastal habitats. The Proposed Action would not
result in new lighted structures within the geographic

analysis area for coastal habitats. The Proposed Action
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would allow nighttime work only on an as-needed basis, in
which case the proposed Project would reduce lighting of
vessels, so light from vessels would also be minimal.
Therefore, light resulting from the Proposed Action would

likely lead to negligible impacts, if any, on coastal habitats.

The Draft EIS also did not consider noise as an IPF
affecting coastal habitats. Noise from trenching of export
cables may occur during construction, although most of the
export cables would be installed using a trenchless jet-
plowing method. Trenching noise would be temporary, local,
and extend only a short distance beyond the emplacement
corridor. Impacts of trenching noise are typically less
prominent than the impacts of the physical disturbance and
sediment suspension. Noise from trenching would likely
have negligible impacts on coastal habitats. The Proposed
Action would emit noise from G&G surveys used to inspect
the cables after installation. G&G noise resulting from cable
route surveys is anticipated to cause temporary, negligible

impacts in the immediate vicinity of the cable routes.
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Changes to the design capacity of the WTG proposed in the
Vineyard Wind COP (Epsilon 2020a), as compared to the
WTGs evaluated in the Draft EIS, would not alter the
potential impacts on coastal habitats for the Proposed
Action and all other action alternatives because the WDA is
offshore and not within the coastal habitats geographic
analysis area. Changes to the design of the onshore
substation would also not alter the potential impacts on
coastal habitats for the Proposed Action and all other action
alternatives because the substation site is inland and would

have no impact on coastal habitats.

The cumulative impacts of the Proposed Action in addition
to ongoing activities, future non-offshore wind activities, and
future offshore wind activities are listed by IPF in Table
3.2-1. The nature of the primary IPFs and of potential
impacts on coastal habitats is described in detail in Section
3.2.1. Under the No Action Alternative, BOEM expects
ongoing activities, future non-offshore wind activities, and
future offshore wind activities to have continuing temporary

to permanent impacts on coastal habitats primarily through
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anchoring, new cable emplacement/maintenance, noise,
the presence of structures, land disturbance, seabed profile
alterations, sediment deposition and burial, and climate

change.

The cumulative impacts of the Proposed Action when
combined with past, present, and reasonably foreseeable
activities would be of similar types to those described in
Section 3.2.1, but may differ in intensity and extent.
Considering the highly restricted cumulative impacts
geographic analysis area for coastal habitats, a large
fraction of the cumulative impacts on coastal habitats are
expected to result from the incremental impacts of the
Proposed Action, as described in the Draft EIS Sections
3.3.4.3 and 3.3.4.8.

Accidental releases: The minor incremental impact of the
Proposed Action would slightly increase the risk of
accidental releases beyond that under the No Action
Alternative. Table A-8 in Appendix A provides a quantitative
analysis of these risks. Cumulatively, the impacts on coastal

habitats (contamination) from this IPF associated with the
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Proposed Action when combined with past, present, and
reasonably foreseeable activities are expected to be
localized, temporary, and minor due to the likely limited
extent and duration of a release, described in detail in Draft
EIS Section 3.2.2.3. Accidental releases that are limited to
trash and debris are not likely to have any detectable impact

on coastal habitats within the geographic analysis area.

Anchoring: The minor to moderate incremental impact of
anchoring under the Proposed Action would disturb up to
4.4 acres (17,806 m?) (some of which would occur outside
the geographic analysis area for coastal habitats, that is,
offshore of the 3-nautical-mile seaward limit defining coastal
habitats) (Epsilon 2018c), resulting in temporary to short-
term impacts on coastal habitats. Cumulatively, anchoring
impacts on coastal habitats associated with the Proposed
Action when combined with past, present, and reasonably
foreseeable activities would likely be minor to moderate,
localized, and temporary, but could be permanent if they

occur in eelgrass beds or boulder piles.
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EMF: The negligible incremental impact of the Proposed
Action would slightly increase EMF in the geographic
analysis area for coastal habitats beyond the EMF that
would occur under the No Action Alternative, which would
likely have undetectable impacts on coastal habitats.
Considering the anticipated cable burial depths and
shielding, meaningful EMF are expected to extend less than
50 feet (15.2 meters) from each cable; given that it is highly
unlikely that any two cables would be this close together, no
location within coastal habitats would be subject to
overlapping EMF. The cumulative impacts of EMF on
coastal habitats associated with the Proposed Action when
combined with past, present, and reasonably foreseeable
activities within the geographic analysis area would likely be

negligible.

Light: Light from vessels under the Proposed Action would
likely lead to negligible incremental impacts, if any, on
coastal habitats in addition to the light from vessels under
the No Action Alternative, which would likely result in

undetectable impacts on coastal habitats. The Proposed

3-55



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

Action would not emit light from structures within the
geographic analysis area for coastal habitats, and therefore
no cumulative impacts from this sub-IPF on coastal habitats
can be attributed to the proposed Project, although light
from existing structures and future offshore wind-related
structures onshore or nearshore may reach coastal habitats
near shore. Overall, the cumulative impacts on coastal
habitats from light within the geographic analysis area
associated with the Proposed Action when combined with
past, present, and reasonably foreseeable activities would

likely be negligible.

New cable emplacement and maintenance: The minor to
moderate incremental impact of the Proposed Action would
disturb up to an estimated 117 acres (0.5 km?) of sea floor
within the OECC during cable installation (although some of
these areas would lie outside of the geographic analysis
area for coastal habitats) which would be in addition to the
disturbance caused by cable emplacement and
maintenance under the No Action Alternative. The direct

disturbance from installation of any two cables would not
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overlap, even within a single OECC, but see below
regarding sediment deposition and burial. Cumulative
impacts of this IPF on coastal habitats associated with the
Proposed Action when combined with past, present, and
reasonably foreseeable activities would likely be minor to
moderate, local, short-term to permanent disturbances of
seafloor habitats. Section 3.3 includes a more complete

description of seafloor impacts from cable placement.

Noise: The Proposed Action would have a negligible
incremental impact on coastal habitats through noise
related to G&G activities and trenching, likely leading to
small, localized, temporary impacts in the immediate area of
the activities. No cumulative impacts on coastal habitats of
noise from construction or pile driving can be attributed to
the Proposed Action, although ongoing activities are
expected to result in local temporary impacts. Overall, the
cumulative impacts on coastal habitats of noise associated
with the Proposed Action when combined with past,
present, and reasonably foreseeable activities would likely

be negligible, with the possible exception of pile-driving
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noise from ongoing activities that occur periodically in
nearshore areas when piers, bridges, pilings, and seawalls

are installed or upgraded.

Presence of structures: The Proposed Action is expected
to cause local, negligible or minor beneficial impacts on
coastal habitats through this IPF where cable protection is
placed in up to 35 acres (0.1 km?) within the OECC
(although some of this would occur outside the geographic
analysis area for coastal habitats) in addition to the impacts
that would occur under the No Action Alternative, which
would have an unknown extent, but would likely be similar
to that of the Proposed Action. Cumulatively, this IPF
associated with the Proposed Action when combined with
past, present, and reasonably foreseeable activities is
anticipated to cause local, permanent (as long as the
structures remain), negligible or minor beneficial impacts
on coastal habitats. These impacts may benefit some
communities that depend on hard habitat, although the
habitats that existed previously would no longer exist at the

affected locations.
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Land disturbance: The Proposed Action may cause local,
temporary, negligible impacts on coastal habitats through
erosion and sedimentation at the landfall site in addition to
the impacts of land disturbance on coastal habitats under
the No Action Alternative, which would likely consist of a
series of local, short-term to permanent impacts from
onshore construction, onshore land use changes, and
erosion and sedimentation. The land disturbance-related
impacts of the Proposed Action and reasonably foreseeable
activities in the geographic analysis area for coastal habitats
would be difficult to distinguish from the impacts of ongoing
activities. Cumulatively, land disturbance via onshore
construction and onshore land use changes associated with
the Proposed Action when combined with past, present, and
reasonably foreseeable activities is expected to contribute
to short-term to permanent degradation of portions of the
existing coastal habitat at and landward of the shoreline,
resulting in moderate cumulative impacts on coastal
habitats.
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Seabed profile alterations: The Proposed Action could
dredge up to 69 acres (0.3 km?) of seafloor beyond the area
affected by cable emplacement (although some of this
would occur outside of the geographic analysis area for
coastal habitats), resulting in minor incremental impacts in
addition to the impacts that would occur under the No
Action Alternative, which would have an unknown extent but
would likely be similar to that of the Proposed Action.
Dredging typically occurs only in sandy or silty habitats,
which are abundant in the coastal habitats geographic
analysis area and are quick to recover from disturbance.
Cumulative impacts of this IPF on coastal habitats within the
geographic analysis area associated with the Proposed
Action when combined with past, present, and reasonably

foreseeable activities are likely to be minor.

Sediment deposition and burial: The Proposed Action
could cause sediment deposition on up to 2,594 acres
(10.5 km?) (although part of this area would lie outside of
the geographic analysis area for coastal habitats), resulting

in minor incremental impacts in addition to the impacts that
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would occur under the No Action Alternative, which would
have an unknown extent but would likely be similar to that of
the Proposed Action. Sediment deposition would have no
impact on coastal habitats outside of eelgrass beds and
hard-bottom habitats, where the impacts would be short-
term to long-term, with intensity and duration proportional to
the thickness of the sediment layer deposited. Multiple
projects using the same OECC or causing sediment plumes
to enter the coastal habitats geographic analysis area could
cause repeated sedimentation of coastal habitats.
Cumulative impacts of sediment deposition and burial on
coastal habitats within the geographic analysis area
associated with the Proposed Action when combined with
past, present, and reasonably foreseeable activities are

likely to be minor.

Climate change: This IPF would contribute to the reduced
growth or decline of some types of coastal habitats, the
widespread loss of shoreline habitat from rising seas and
erosion, and alterations to ecological relationships. Because

this IPF is a global phenomenon, the cumulative impacts on
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coastal habitats through this IPF would be the same as
those under the Proposed Action or the No Action
Alternative. The intensity of impacts on coastal habitats
resulting from climate change are uncertain, but are

anticipated to be minor to moderate.

Other considerations: For temporary impacts, including
the effects of noise, light, and thin layers of sediment
deposition, it is likely that a portion, possibly the majority, of
such impacts from future activities would not overlap in time
with the temporary impacts of the Proposed Action.
However, some IPFs (e.g., sediment deposition) that can

cause temporary impacts can also cause long-term impacts.

The cumulative impacts resulting from individual IPFs
associated with the Proposed Action would range from
negligible to moderate and minor beneficial. Cumulative
impacts are expected to be strongly dependent on the
impacts of ongoing activities and the Proposed Action rather
than future offshore wind projects, due to the limited
geographic analysis area for coastal habitats. Considering

all the IPFs together, BOEM anticipates that the cumulative
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impacts associated with the Proposed Action when
combined with past, present, and reasonably foreseeable
activities would result in moderate impacts on coastal
habitats in the geographic analysis area. The main drivers
for this impact rating are ongoing activities such as climate
change, shoreline stabilization/hardening for other human
uses, and fishing impacts from bottom-tending gear. The
Proposed Action would contribute to the overall impact
rating primarily through the temporary disturbance due to
new cable emplacement, which may temporarily increase
the impact rating from minor to moderate; the permanent
impacts from cable protection measures are not anticipated
to modify the level of overall cumulative impacts. Thus, the
overall cumulative impacts on coastal habitats would likely
qualify as moderate because the measurable impacts
expected would be small and/or the resource would likely
recover completely when the impacting agent were gone

and remedial or mitigating action were taken.
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3.2.2.2. Cumulative Impacts of Alternatives B, C,
D1, D2, and E

The direct and indirect impacts of Alternative B, C, D, or E
on coastal habitats are described in Draft EIS Section 3.3.4.
The impacts under Alternative B, C, D, or E would differ
from those under the Proposed Action only in the
incremental (direct and indirect) impacts of the proposed
Project; the cumulative impact contributions from past,
present, and reasonably foreseeable activities would be the
same under any alternative. The direct and indirect impacts
of Alternative B would be similar to, but slightly less than,
those of the Proposed Action, and would affect slightly
different coastal habitat types at the shorelines and in the
final approach of the OECC (Draft EIS Section 3.3.4.1). The
direct and indirect impacts resulting from individual IPFs
under Alternative C, D, or E would be very similar to those
of the Proposed Action because Alternatives C, D, and E
differ from the Proposed Action only with respect to
elements inside the WDA, which is not within the

geographic analysis area for coastal habitats. Overall, the
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direct and indirect impacts of Alternative B, C, D, or E on
coastal habitats would be similar to the Proposed Action
and would likely result in net negligible impacts, including

minor beneficial and moderate impacts.

While Alternative B may be slightly less impactful to coastal
habitats than the Proposed Action, the cumulative impacts
of Alternative B, C, D, or E when combined with past,
present, and reasonably foreseeable activities would be
similar to the cumulative impacts under the Proposed Action
(with individual IPFs leading to impacts ranging from
negligible to moderate impacts and minor beneficial
impacts). The overall cumulative impacts of Alternative B, C,
D, or E when combined with past, present, and reasonably
foreseeable activities on coastal habitats within the
geographic analysis area would be of the same level as
under the Proposed Action—moderate. This impact rating
is driven mostly by ongoing activities such as climate
change, shoreline stabilization/hardening for other human

uses, and fishing impacts from bottom-tending gear, with
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lesser contributions from the proposed Project’s new cable

emplacement and cable protection measures.

3.2.2.3. Direct, Indirect, and Cumulative Impacts

of Alternative F

Alternative F would involve a new configuration of elements
within the WDA. Because the WDA is not within the
geographic analysis area for coastal habitats, the direct and
indirect impacts of Alternative F on coastal habitats would
be very similar to those of the Proposed Action, net
negligible impacts, including minor beneficial and/or
moderate impacts. For the same reason, in considering the
cumulative impacts of Alternative F when combined with
past, present, and reasonably foreseeable activities would
be very similar to those of the Proposed Action (moderate).
Changes to the design capacity of the WTG would not alter
the potential impacts on coastal habitats because the WDA
is offshore and does not overlap with coastal habitats.
Changes to the design of the onshore substation would also

not alter the potential impacts on coastal habitats because
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the substation site is inland and would have no impact on

coastal habitats.
3.2.2.4. Comparison of Alternatives

As discussed in the Draft EIS Section 3.3.4.7, the OECC
would be approximately 4.8 miles (7.8 kilometers) shorter
than under the maximum-case scenario under the
Proposed Action, and would affect approximately 26 acres
(40,469 m?) less of coastal habitats; furthermore, the use of
horizontal directional drilling would avoid impacts on coastal
habitats at and above the shoreline. That said, the direct
and indirect impacts of Alternative B on coastal habitats
would likely still be of the same general level as those of the
Proposed Action, and would likely be net negligible
impacts, including minor beneficial and moderate impacts.
Alternatives C, D, E, and F are very similar, if not identical,
to the Proposed Action with respect to their potential

impacts on coastal habitats.

The cumulative impacts on coastal habitats of any action

alternative when combined with past, present, and
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reasonably foreseeable activities would likely be moderate.
Cumulative impacts from new cable emplacement and
maintenance, sediment deposition and burial, and
anchoring would likely be temporary. Recovery of coastal
habitats from initial impacts may overlap in time with new
impacts, especially from new cable
emplacement/maintenance and anchoring. Noticeable
temporary and permanent cumulative impacts are expected
from onshore land disturbance and the presence of
structure in the form of hard protection atop buried cables.
Overall, cumulative impacts on coastal habitats would be
generally similar for any action alternative for two reasons:
(1) the level of cumulative impacts on coastal habitats is
strongly dependent on the incremental impacts of the action
alternative, and (2) the incremental impacts of any action
alternative on coastal habitats would be similar. However,
cumulative impacts on coastal habitats would be slightly
lower under Alternative B than under the maximum-case
scenario in any other action alternative because the
incremental impacts of Alternative B on coastal habitats

would be lower than those of the other action alternatives,
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although they would likely still be of the same general level.
The cumulative impacts on coastal habitats of any action
alternative when combined with past, present, and
reasonably foreseeable activities would be greater than the

impacts under the No Action Alternative.

3.3. BENTHIC RESOURCES

3.3.1. No Action Alternative Impacts

Table 3.3-1 contains a detailed summary of baseline
conditions and the impacts of ongoing and future offshore
activities other than offshore wind on benthic resources,
based on the IPFs assessed. This information comes
primarily from the Draft EIS, supplemented by additional
information from NOAA, other fisheries management
bodies, and other sources consulted in the course of
responding to comments on the Draft EIS. The impact
analysis is limited to impacts within the geographic analysis
area for benthic resources as described in Table A-1 and
shown on Figure A.7-3, Appendix A. Specifically, this
includes a 10-mile (16.1-kilometer) radius around the WDA
and the OECC proposed in the Vineyard Wind COP.
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Benthic habitat in the geographic analysis area is estimated
at 941,526 acres (3,810 km?), of which 80 percent is sand,
18 percent is gravel/cobble/boulder, and 2 percent is
mud/silt, according to an internal analysis of data from The
Nature Conservancy (2014). Benthic faunal resources in the
geographic analysis area include polychaetes, crustaceans
(particularly amphipods), mollusks (gastropods and
bivalves), echinoderms (e.g., sand dollars, brittle stars, and
sea cucumbers), and various other groups (e.g., sea squirts
and burrowing anemones) (Guida et al. 2017). The region
experiences strong seasonal variations in water
temperature and phytoplankton concentrations, with
corresponding seasonal changes in the densities of benthic
organisms. Benthic resources are subject to pressure from
ongoing activities and conditions, especially climate change,
commercial fishing using bottom-tending gear (e.g.,
dredges, bottom trawls, traps/pots), and sediment dredging.
Studies of the Atlantic Coast from 1990 to 2010 show
endemic benthic invertebrates shifting their distribution
northwards in response to rising water temperatures,

resulting in changes to benthic community structure
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(Hale et al. 2016). Dredging for navigation, marine minerals
extraction, and/or military uses, as well as commercial
fishing bottom-tending gear, disturb benthic resources on a
recurring basis. Effects of these activities will continue

regardless of offshore wind energy development.

Under the No Action Alternative, the proposed Project
would not be built and hence would have no benthic
resources impact. However, impacts from ongoing, future
non-offshore wind, and future offshore wind activities would
still occur. The following analysis addresses reasonably
foreseeable offshore wind projects (or portions of projects)
that fall within the geographic analysis area and considers
the assumptions included in Section 1.2 and Appendix A.
The analysis assumes that state offshore wind power
demand could not be accommodated entirely by projects in
the geographic analysis area for benthic resources, and the
analysis does not include the impacts associated with the
proposed Project. The analysis is limited to reasonably
foreseeable offshore wind developments for which at least

5 percent of the wind lease area overlaps the geographic
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analysis area, namely OCS-A 0500, OCS-A 0501, OCS-A
0520 and OCS-A 0521 (Figure A.7-3). The specific routes of
unannounced OECCs are not reasonably foreseeable;
therefore, the analysis does not consider any cable that
would originate from a Rl and MA Lease Area not listed
above. A detailed analysis of impacts associated with future
offshore wind development is provided in Section 3.3.1.1
and summarized in Table 3.3-1. Cumulative impacts of the
Proposed Action and action alternatives are analyzed in
Section 3.3.2.

3.3.1.1. Future Offshore Wind Activities (without

Proposed Action)

BOEM expects these future offshore wind activities to affect

benthic resources through the following primary IPFs.

Accidental releases: Accidental releases may increase as
a result of future offshore wind activities. See Appendix A
Section A.8.2 for a discussion of the nature of releases

anticipated. The risk of any type of accidental release would
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be increased primarily during construction, but also during

operations and decommissioning of offshore wind facilities.

Accidental releases of hazardous materials (hazmat) mostly
consist of fuels, lubricating oils, and other petroleum
compounds. Because most of these materials tend to float
in seawater, they are unlikely to contact benthic resources.
The chemicals with potential to sink or dissolve rapidly are
predicted to dilute to non-toxic levels before they would
reach benthic resources. In most cases, the corresponding
impacts on benthic resources are unlikely to be detectable
unless there is a catastrophic spill from ongoing activities

(e.g., an accident involving a tanker ship).

Invasive species can be released accidentally, especially
during ballast water and bilge water discharges from marine
vessels. Increasing vessel traffic related to the offshore wind
industry would increase the risk of accidental releases of
invasive species, primarily during construction. Releases of
invasive species may or may not lead to the establishment
and persistence of invasive species. Although the likelihood

of invasive species becoming established as a result of
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offshore wind activities is very low, the impacts of invasive
species on benthic resources could be strongly adverse,
widespread, and permanent if the species were to become
established and out-compete native fauna. The increase in
this risk related to the offshore wind industry would be small
in comparison to the risk from ongoing activities (e.g., trans-

oceanic shipping).

Accidental releases of trash and debris may occur from
vessels primarily during construction, but also during
operations and decommissioning. BOEM assumes all
vessels would comply with laws and regulations to minimize
releases. In the event of a release, it would be an
accidental, localized event in the vicinity of work areas. The
greatest likelihood of releases would be associated with
nearshore project activities, e.g. transmission cable
installation and transportation of equipment and personnel
from ports. However, there does not appear to be evidence
that the volumes and extents anticipated would have any

detectable impact on benthic resources.
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The overall impacts of accidental releases on benthic
resources are likely to be localized and short-term, and to
result in little change to benthic resources. As such,
accidental releases from future offshore wind development
would not be expected to appreciably contribute to overall

impacts on benthic resources.

Anchoring: In the future offshore wind scenario, there
would be increased anchoring of vessels during survey
activities and during the construction, installation,
maintenance, and decommissioning of offshore
components. In addition, anchoring/mooring of met towers
or buoys could be increased. Anchoring would cause
increased turbidity levels and would have the potential for
direct contact to cause mortality of benthic resources. Using
the assumptions in Appendix A, anchoring could affect up to
56 acres (0.2 km?). All impacts would be localized, turbidity
would be temporary, and mortality of benthic resources from
direct contact would be recovered in the short term.

Degradation of sensitive habitats, such as eelgrass beds
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and hard bottom, if it occurs, could be long-term to

permanent.

EMFs: EMFs would emanate from new operating
transmission cables and existing cables connecting
Nantucket and Martha’s Vineyard to mainland
Massachusetts. In the cumulative scenario, an estimated
943 miles (1,518 kilometers) of cable would be added in the
geographic analysis area, producing EMF in the immediate
vicinity of each cable during operation. Submarine power
cables in the geographic analysis area are assumed to be
installed with appropriate shielding and burial depth to
reduce potential electric and magnetic fields to low levels.
Wherever a cable is not buried, the exposure of benthic
resources to magnetic fields may be stronger. EMF of any
two sources would not overlap because developers typically
allow at least 330 feet (100 meters) between cables (even
for multiple cables within a single OECC), EMF strength
diminishes rapidly with distance, and potentially meaningful
EMFs would likely extend less than 50 feet (15.2 meters)

from each cable. Some benthic species can detect EMFs,
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although EMFs do not appear to present a barrier to animal
movement. Burrowing infauna may be exposed to stronger
EMFs, but there is little information available regarding the
potential consequences. For example, BOEM's search of
the available literature revealed no documented long-term
impacts from EMFs on clam habitat as a result of the
existing power cables connecting Nantucket Island to
mainland Massachusetts. In fact, there is little to no
information on the EMF sensitivity of any taxa that are not
commercially important (CSA Ocean Sciences, Inc. and
Exponent 2019, Hutchison et al. 2018, Thomsen et al.
2015). Impacts on benthic resources would likely be
undetectable, but would be permanent as long as the

cables are in operation (Section 3.4.1.1).

New cable emplacement and maintenance: New offshore
submarine cables associated with the expanded cumulative
scenario would cause short-term disturbance of seafloor
habitats and injury and mortality of benthic resources in the
immediate vicinity of the cable emplacement activities. The

total area of direct disturbance resulting from new cable
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emplacement is estimated to be up to 1,269 acres

(5.1 km?). This would be a small fraction of available habitat
in the geographic analysis area. For example, assuming as
a worst-case scenario that the entire disturbance was in
gravel/boulder habitat, it would affect around 1 percent of
that available habitat; in actuality, most of the disturbance
would be expected to occur in sandy habitat and would
affect less than 0.2 percent of that available habitat
(according to an internal analysis of data from The Nature
Conservancy 2014). Increased turbidity would occur during
construction for 1 to 6 hours at a time over an assumed
/-year construction period in the geographic analysis area
for benthic resources. Disturbed seafloor from construction
of those projects may affect benthic resources; assuming
future projects use installation procedures similar to those
proposed in the COP, the duration and extent of impacts
would be limited, short-term, and benthic assemblages
would recover from disturbance. If routes intersect eelgrass
or hard-bottom habitats, impacts may be long-term to
permanent. All impacts would be localized, turbidity would

be present during construction for 1 to 6 hours at a time,
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and mortality from direct contact would be recovered in the
short term. Any necessary dredging prior to cable
installation could also contribute additional impacts (see
also the IPFs of seabed profile alterations and of sediment

deposition and burial).

Noise: Noise from construction, pile driving, G&G survey
activities, operations and maintenance, and trenching/cable
burial could contribute to impacts on benthic resources. The
most impactful noise is expected to result from pile driving.
Noise from pile driving would occur during installation of
foundations for offshore structures. This noise would be
produced during construction for 4 to 6 hours at a time over
an assumed 7-year construction period in the geographic
analysis area. Noise transmitted through water and/or
through the seabed can cause injury and/or mortality to
benthic resources in a limited area around each pile, and
can cause short-term stress and behavioral changes to
individuals over a greater area. The extent depends on pile
size, hammer energy, and local acoustic conditions; based

on estimates in the COP, the extent of behavioral impacts is
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likely less than 5.7 miles (9.2 kilometers) around each pile,
and the extent of potential mortality is expected to cover
approximately 9.7 acres (39,254 m?) per foundation. If all
257 foundations in the reasonably foreseeable offshore
wind scenario are summed, mortality is expected to cover
approximately 2,493 acres (10.1 km?); it should be noted
that this area completely overlaps the estimated area of
foundations and foundation scour protection. The affected
areas would likely be recolonized in the short term. In the
reasonably foreseeable scenario, noise from pile-driving
that causes behavioral changes could affect the same
populations or individuals multiple times in a year or in
sequential years; it is currently unknown whether it would
cause less impact on benthic faunal resources to drive

many piles sequentially or concurrently.

Noise from G&G surveys of cable routes and other site
characterization surveys for offshore wind facilities could
also disturb benthic resources in the immediate vicinity of
the investigation and can cause temporary behavioral

changes. G&G noise would occur intermittently over an

3-80



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

assumed 7-year construction period. G&G noise resulting
from offshore wind site characterization surveys is less
intense than G&G noise from seismic surveys used in oil
and gas exploration; while seismic surveys create high-
intensity impulsive noise to penetrate deep into the seabed,
offshore wind site characterization surveys typically use
sub-bottom profiler technologies that generate less-intense
sound waves for shallow penetration of the seabed.
Detectable impacts of G&G noise on benthic resources
would rarely, if ever, overlap from multiple sources, but may
overlap with behavioral impacts of pile-driving noise.
Overlapping sound sources are not anticipated to result in a
greater, more intense sound; rather, the louder sound

prevents the softer sound from being detected.

Noise from trenching/cable burial, WTG operations and
maintenance, and construction activities other than pile
driving are expected to occur, but would have little impact
on benthic resources. Noise from trenching of inter-array
and export cables would be temporary, local, and extend

only a short distance beyond the emplacement corridor.
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Impacts of trenching noise are typically less prominent than
the impacts of the physical disturbances discussed under
new cable emplacement/maintenance and sediment
deposition and burial. Finally, while noise associated with
operational WTGs may be audible to some benthic
resource, this would only occur at relatively short distances
from the WTG foundations, and there is no information to
suggest that such noise would adversely affect benthic
resources (English et al. 2017). As measured at the Block
Island Wind Farm, the low-frequency noise from WTG
operation barley exceeds ambient levels at 164 feet

(35.4 meters) from the WTG base. Based on the results of
Thomsen et al. (2015) and Kraus et al. (2016a), sound
pressure levels would be expected to be at or below
ambient levels at relatively short distances from WTG
foundations (about 164 feet [35.4 meters]). Noise from
construction activities other than pile driving may occur;
however, little of that noise propagates through the water,
and therefore it would not be likely to cause any detectable

impact on benthic resources.
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Port utilization: Increases in port utilization due to other
offshore wind projects would lead to increased vessel traffic.
This increase in vessel traffic would be at its peak during
construction activities over a period of 7 years and would
decrease during operations but increase again during
decommissioning. In addition, any related port expansion
and construction activities related to the additional offshore
wind projects would also add to the total amount of
disturbed benthic area, resulting in disturbance and
mortality of individuals and temporary to permanent habitat
alteration. At least one port in the geographic analysis area
is contemplating expansion/maodification in Vineyard Haven
(Tisbury). Existing ports are heavily modified/impaired
benthic environments, and future port projects would likely
implement BMPs (e.g., stormwater management, turbidity
curtains) to minimize impacts. Therefore, the degree of
impacts on benthic resources would likely be undetectable
outside the immediate vicinity of the port expansion

activities.
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Presence of structures: The presence of structures can
lead to impacts on benthic resources through entanglement
and gear loss/damage, hydrodynamic disturbance, fish
aggregation resulting in increased predation on benthic
resources, and habitat conversion. These impacts may
arise from foundations, scour/cable protection, and buoys
and met towers. Using the assumptions in Appendix A, the
foreseeable offshore wind scenario would include up to 257
new foundations, 219 acres (0.9 km?) of foundation scour
protection, and 250 acres (1.1 km?) of new hard protection
atop cables. In the geographic analysis area, structures are
anticipated predominantly on sandy bottom, with the
exception of cable protection, which is more likely to be
needed where cables pass through hard bottom. Projects
may also install more buoys and met towers. BOEM
anticipates that structures would be added intermittently
over an assumed 7-year period and that they would remain
until decommissioning of each facility is complete. Although
the glacial moraine and till that broadly extends from
Montauk through Block Island, Nantucket, and Martha’s

Vineyard exhibits areas of gravel, cobble, and boulders,
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currently there is little in terms of large hard structure
(greater than 3 feet [1 meter] high) in the geographic
analysis area outside of coastal zones, so these additions
would constitute a large change to the amount of large hard

structure present.

The presence of structures would increase the risk of gear
loss/damage by entanglement. The lost gear, moved by
currents, can disturb, injure, or kill benthic resources. The
intermittent impacts at any one location would likely be
localized and short-term, although the risk of occurrence

would persist as long as the structures and debris remain.

Manmade structures, especially tall vertical structures such
as foundations, alter local water flow (hydrodynamics) at a
fine scale (Section 3.4.1.1). The consequences for benthic
resources of such hydrodynamic disturbances are
anticipated to be undetectable to small, to be localized, and

to vary seasonally.

Structures, including tower foundations, scour protection
around foundations, and various means of hard protection

atop cables create uncommon relief in a mostly sandy
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seascape. Structure-oriented fishes would be attracted to
these locations. Increased predation upon benthic
resources by structure-oriented fishes could adversely
affect benthic communities in the immediate vicinity of the
structure. These impacts are expected to be local and to be

permanent as long as the structures remain.

The presence of structures would also result in new hard
surfaces that could provide new habitat for hard-bottom
species like blue mussels and sea anemones, as seen at
the Block Island Wind Farm (Kerckhof et al. 2019; HDR
2019). However, the new surfaces could also be colonized
by invasive species (e.g., certain tunicate species) found in
hard-bottom habitats on Georges Bank (Frady and Mecray
2004). Soft bottom is the dominant habitat type in the
region, and species that rely on this habitat would not likely
experience population-level impacts (Guida et al. 2017;
Greene et al. 2010). The potential effects of wind farms on
offshore ecosystem functioning has been studied using
simulations calibrated with field observations (Raoux et al.
2017; Pezy et al. 2018; Wang et al. 2019). These studies
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found increased biomass for benthic fish and invertebrates.
This indicates that offshore wind farms can generate some
positive impacts on local ecosystems. However, some
impacts such as the loss of soft-bottom habitat may be
adverse. In light of the above information, BOEM anticipates
that the impacts associated with the presence of structures
may be slightly adverse to slightly beneficial. The impacts
on benthic resources resulting from the presence of
structures would be permanent as long as the structures

remain.

Discharges: There would be increased potential for
discharges from vessels during construction, operations,
and decommissioning. Offshore permitted discharges would
include uncontaminated bilge water and treated liquid
wastes. There would be an increase in discharges,
particularly during construction and decommissioning, and
the discharges would be staggered over time and localized.
There does not appear to be evidence that the volumes and
extents anticipated would have any overall impact on

benthic resources.
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Regulated fishing effort: Ongoing commercial and
recreational regulations for finfish and shellfish implemented
and enforced by Massachusetts, towns, and/or NOAA,
depending on jurisdiction, affect benthic resources by
modifying the nature, distribution and intensity of fishing-
related impacts, including those that disturb the seafloor
(trawling, dredge fishing). Offshore wind development could
indirectly influence this, possibly indirectly influencing when,
where, and to what degree fishing activities affect benthic

resources (Section 3.11.1).

Seabed profile alterations: Dredging and/or mechanical
trenching used in the course of cable installation can cause
localized short-term impacts (habitat alteration, injury, and
mortality) on benthic resources through seabed profile
alterations, as well as through the sediment deposition IPF.
The level of impact from seabed profile alterations could
depend on the time of year that they occur, particularly in
nearshore locations, especially if they overlap with times
and places of high benthic organism abundance. The need

for dredging depends on local seafloor conditions; assuming
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the areal extent of such impacts is proportional to the length
of cable installed, such impacts from future offshore wind
activities would likely be on the order of 3 times more than
the Proposed Action alone. Dredging typically occurs only in
sandy or silty habitats, which are abundant in the
geographic analysis area and are quick to recover from
disturbance. Mechanical trenching, used in more resistant
sediments (e.g., gravel, cobble), causes seabed profile
alterations during use, although the seabed is typically
restored to its original profile after utility line installation in
the trench. Therefore, seabed profile alterations, while
locally intense, have little impact on benthic resources in the

geographic analysis area.

Sediment deposition and burial: Cable emplacement /
maintenance activities (including dredging) in or near the
geographic analysis area during construction or
maintenance of future offshore wind projects could cause
sediment suspension for 1 to 6 hours at a time, after which
the sediment is deposited on the seafloor. The Draft EIS

Section 3.3.5.3 contains details on the specific impacts,
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species-specific sensitivity thresholds, and estimated
degree of sediment deposition caused by typical cable
emplacement activities. Sediment deposition can result in
adverse impacts on benthic resources, including
smothering. The level of impact from sediment deposition
and burial could depend on the time of year that it occurs,
especially if it overlaps with times and places of high benthic
organism abundance. Assuming the areal extent of such
impacts is proportional to the length of cable installed, such
impacts from future offshore wind activities would likely be
on the order of 3 times more than the Proposed Action.
Increased sediment deposition may occur during multiple
years. The area with a cumulatively greater sediment
deposition from simultaneous or sequential activities would
be limited, as most of the impacted areas would only be
lightly sedimented (less than 0.04 inch [1 millimeter]) and
would recover naturally in the short term. If any occurs in
the geographic analysis area, dredged material disposal
during construction would cause localized, temporary

turbidity increases and long-term sedimentation or burial of
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benthic organisms at the immediate disposal site. The

impacts of burial would likely be short-term to long-term.

Climate change: Benthic resources may be affected by
climate change, including ocean acidification, warming and
sea level rise, and altered habitat/ecology. Ocean
acidification caused by atmospheric CO2 may contribute to
reduced growth or the decline of benthic resources with
calcareous shells (PMEL 2020). Warming of ocean waters
is expected to influence the distributions and migrations of
benthic resources, and may influence the frequencies of
various diseases (Hoegh-Guldberg and Bruno 2010;
Brothers et al. 2016). Because this IPF is a global
phenomenon, impacts on benthic resources through this
IPF would be practically the same in the expanded future
offshore wind scenario as they would be with only ongoing
activities. See Appendix A Section A.8.1 for details on the
expected contribution of offshore wind development to

climate change.

3-91



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

3.3.1.2. Conclusions

The proposed Project would not be built under the No
Action Alternative and hence would not itself have any
adverse impacts on benthic resources. BOEM expects
ongoing activities and future offshore wind activities to have
continuing temporary to permanent impacts (disturbance,
injury, mortality, habitat degradation, habitat conversion) on
benthic resources, primarily through pile-driving noise,
anchoring, new cable emplacement, the presence of
structures during operations of future offshore facilities (i.e.,
cable protection and foundation scour protection), climate
change, and ongoing seafloor disturbances caused by

sediment dredging and fishing using bottom-tending gear.

Considering all the IPFs together, BOEM anticipates that
the impacts associated with future offshore wind activities in
the geographic analysis area would result in moderate
adverse impacts and could potentially include moderate
beneficial impacts. Future offshore wind activities are

expected to contribute considerably to these IPFs, primarily
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through the presence of structures, namely foundations and

scour/cable protection.

The majority of offshore structures in the geographic
analysis area would be attributable to the offshore wind
industry. The offshore wind industry would also be
responsible for the majority of impacts related to new cable
emplacement and to pile-driving noise. The total estimated
area potentially subject to mortality of benthic resources
from future offshore wind activities would include

2,493 acres (10.1 km?) affected by pile-driving noise (which
completely overlaps the area occupied by foundations and
foundation scour protection), 250 acres (1.1 km?) affected
by hard protection atop cables, 56 acres (0.2 km?) affected
by anchoring, and 1,269 acres (5.1 km?) directly affected by
new cable emplacement, for a total of approximately

4,068 acres (16.5 km?), most or all of which is expected to
be recolonized. Benthic communities forming after
disturbance may contain different species than before
disturbance, although the community may still be of the
same general type (HDR 2017, 2019). In either disturbed or
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converted habitats, ecological succession typically leads to
changes in the community over time; in particular, new hard
habitat related to offshore wind structures has been
observed to initially exhibit high diversity but to transition to
low-diversity communities dominated by blue mussels and
anemones after a few years (Kerckhof et al. 2019). Hard
structures may benefit benthic communities that depend on
hard-bottom habitat, and would remove habitat for common
communities that utilize abundant soft-bottom habitat
(Section 3.4.2). BOEM expects that ongoing seafloor
disturbances caused by sediment dredging and fishing
utilizing bottom-tending gear would continue to cause
considerable impacts on benthic resources in the
geographic analysis area regardless of the offshore wind
industry. However, if fishing utilizing bottom-tending gear
were to occur less within WTG arrays than under existing
conditions, benthic resources may indirectly benefit from
this reduction in bottom disturbance, although the fishing
effort may simply be transferred to different locations within

or outside this geographic analysis area.
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Under the No Action Alternative, benthic resources would
continue to follow current regional trends and respond to
current and future environmental and societal activities. The
No Action Alternative would forgo the benthic resource
monitoring that Vineyard Wind has committed to voluntarily
perform (COP Appendix IlI-D; Epsilon 2020a and Epsilon
2020b), the results of which could provide an understanding
of the impact of offshore wind development, benefit future
management of benthic resources, and inform planning of
other offshore developments; however, other ongoing and
future surveys could still provide similar data to support

similar goals.

3.3.2. Proposed Action and Action Alternatives

3.3.2.1. Cumulative Impacts of the Proposed

Action

The direct and indirect impacts of the Proposed Action on
benthic resources were described in the Draft EIS Section
3.3.5.3, and additional information is included in

Table 3.3-1.
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The Proposed Action would likely result in impacts
(disturbance, injury, mortality, habitat degradation, habitat
conversion) that are expected to be local and to not alter the
overall character of benthic resources in the geographic
analysis area. Vessel anchoring and dredging for cable
installation could have noticeable temporary impacts. The
presence of hard structures atop the offshore export cables
and at foundations providing hard-bottom habitat would lead
to a permanent (for the life of the Proposed Action), possibly
beneficial, impact on some benthic assemblages (increased
abundance of benthic resources that are dependent on hard
surfaces) and would certainly alter the existing habitats. The
potential impacts would partially depend on which offshore
export cable route and landfall method were chosen, so this
analysis assumes the maximum-case scenario. Some
impacts would be adverse and some could be beneficial;
overall, the direct and indirect impacts of the Proposed
Action on benthic resources would likely be moderate
impacts, although the presence of structure may result in

moderate beneficial impacts in some locations.
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The Proposed Action would contribute to impacts through
all the IPFs named in Section 3.3.1.1 except for port
utilization; the Proposed Action would not involve any port
upgrades or changes in port utilization that would affect
benthic resources, and the Proposed Action’s use of an
already upgraded and operating port facility is not expected
to cause impacts on benthic resources. The most impactful
IPFs from the Proposed Action would likely include the
presence of structures, pile-driving noise, anchoring, new
cable emplacement and maintenance, sediment deposition
and burial, anchoring, and climate change. Other IPFs
would likely contribute impacts of lesser intensity and
extent, and would occur primarily during construction, but

also during operations and decommissioning (Table 3.3-1).

Eight IPFs or sub-IPFs in Table 3.3-1 were not discussed
previously in the Draft EIS sections regarding benthic
resources. The first, accidental releases of trash and debiris,
may occur from vessels primarily during construction, but
also during operations and decommissioning. BOEM

assumes all vessels would comply with laws and
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regulations to minimize releases. In the event of a release, it
would be an accidental, localized event in the vicinity of
project areas. The greatest likelihood of releases would be
associated with nearshore project activities, e.g.
transmission cable installation and transportation of
equipment and personnel from ports. However, there does
not appear to be evidence that the volumes and extents
would have any detectable impact on benthic resources.
Therefore, the Proposed Action would likely have no impact
on benthic resources through the accidental release of trash
and debris. Also, accidental releases of invasive species
could affect benthic resources; the risk of this type of
release would be increased by the additional vessel traffic
associated with the Proposed Action, especially traffic from
foreign ports, primarily during construction. The potential
impacts on benthic resources are described in Section
3.3.1.1. The increase in the risk of accidental releases of
invasive species attributable to the Proposed Action would

be negligible.
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The Draft EIS also did not consider noise from G&G
surveys, WTG operations and maintenance, pile driving, or
trenching. The natures of these sub-IPFs and of their
impacts on benthic resources are described in detail in
Section 3.3.1.1. The Proposed Action would produce noise
from pile driving during installation of up to 102 foundations
for 4 to 6 hours at a time during construction. Noise
transmitted through water and/or through the seabed can
cause injury and/or mortality to benthic resources in a
limited area around each pile and can cause short-term
stress and behavioral changes to individuals over a greater
area. The estimated extent of behavioral impacts is likely
less than 5.7 miles (8 kilometers) around each pile, and the
extent of mortality is assumed to cover 9.7 acres

(39.254 m?) per foundation, totaling approximately

989 acres (4 km?). The affected areas would likely be
recolonized in the short term, and the overall impact on

benthic resources would be moderate.

The Draft EIS also did not describe how the presence of

structures could result in entanglement or gear loss/damage
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or could result in hydrodynamic disturbance. BOEM has
included these sub-IPFs in response to further discussion
with NOAA and public comments received on the Draft EIS.
The natures of these sub-IPFs and of their impacts on
benthic resources are described in detail in Section 3.3.1.1.
The Proposed Action could result in up to 102 foundations
and 151 acres (0.6 km?) of scour/cable protection that could
influence hydrodynamics and/or risk of entanglement or

gear loss/damage in the manner discussed above.

The Draft EIS also did not describe how climate change
could affect benthic resources, although it did consider this
IPF in Draft EIS Section 3.3.6.10. The various impacts of
this IPF on benthic resources are described in detail in
Section 3.3.1.1. The impacts of climate change on benthic
resources under the Proposed Action would be practically
the same as under Ongoing Activities. See Appendix A
Section A.8.1 for the contribution of the Proposed Action to

climate change.

Changes to the design capacity of the turbine to be used

would not alter the maximum potential impact on benthic
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resources for the Proposed Action and all other action
alternatives because the maximum-case scenario involves
the maximum number of WTGs (100) allowed in the PDE.
Changes to the design of the onshore substation would also
not alter the potential impacts on benthic resources for the
Proposed Action and all other action alternatives because
the substation site is inland and would have no impact on

benthic resources.

The cumulative impacts of the Proposed Action in addition
to ongoing activities, future non-offshore wind activities, and
future offshore wind activities are listed by IPF in Table
3.3-1. The nature of the primary IPFs and of potential
impacts on benthic resources is described in detail in
Section 3.3.1.1. Under the No Action Alternative, BOEM
expects ongoing activities, future non-offshore wind
activities, and future offshore wind activities to have
continuing temporary to permanent impacts (disturbance,
injury, mortality, habitat degradation, habitat conversion) on
benthic resources, primarily through the following IPFs: pile-

driving noise, anchoring, new cable emplacement, the
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presence of structures during operations of future wind
farms (i.e., cable protection and foundation scour
protection), climate change, and ongoing seafloor
disturbances caused by sediment dredging and fishing

utilizing bottom-tending gear.

The cumulative impacts of the Proposed Action when
combined with past, present, and reasonably foreseeable
activities would be of similar types as described in Sections
3.3.1.1 and 3.3.1.2, but may differ in intensity and extent. As
described in the introduction to Chapter 3, BOEM assumes
that the impacts to resources with “restricted” geographic
analysis areas, such as benthic resources, would not be
equal with or without the Proposed Action. In the absence of
the Proposed Action, BOEM assumes that the total
generating capacity of offshore wind facilities in geographic
analysis area would be 2,655 MW, which is 800 MW less
than if the Proposed Action were approved. For the most
part, the incremental impacts of the Proposed Action would

be additive with those of ongoing activities, future non-
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offshore wind activities, and other future offshore wind

activities.

Accidental releases: The negligible incremental impact of
the Proposed Action would constitute a very small increase
in the risk of accidental releases beyond the risk under the
No Action Alternative. See Appendix A Section A.8.2 (Water
Quiality) for a quantitative analysis of these risks.
Cumulatively, the risk of impacts on benthic resources due
to accidental releases of invasive species associated with
the Proposed Action when combined with past, present, and
reasonably foreseeable activities would qualify as major
(although most of this risk comes from ongoing activities),
and the cumulative impacts (mortality, decreased fitness,
disease) due to other types of accidental releases are

expected to be localized, temporary, and negligible.

Anchoring: Vessel anchoring would cause temporary to
permanent impacts in the immediate area where anchors
and chains meet the seafloor. Impacts on benthic resources
are greatest for sensitive benthic habitats (e.g., eelgrass

beds, hard bottom). The minor to moderate incremental
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impact of anchoring in the Proposed Action would disturb up
to 4.4 acres (17,806 m?) (Epsilon 2018c) in addition to the
anchoring disturbance that would occur under the No Action
Alternative, resulting in temporary to short-term impacts on
benthic resources including turbidity, injury, mortality, and
habitat degradation). The Proposed Action would not
anchor in eelgrass. Cumulatively, anchoring could affect up
to 60 acres (0.2 km?) (although some of this may occur after
the resource has recovered from the earlier impacts)
associated with the Proposed Action when combined with
past, present, and reasonably foreseeable activities,
resulting in minor to moderate cumulative impacts on
benthic resources. All impacts would be localized; turbidity
would be temporary; mortality from direct contact would be
recovered in the short term. Degradation of sensitive
habitats such as hard bottom, if it occurs, could be long-

term.

EMFs: The negligible incremental impact of the Proposed
Action would slightly increase the impacts of EMFs in the

geographic analysis area beyond the EMFs that would
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occur under the No Action Alternative, which would likely
have undetectable impacts on benthic resources.
Cumulatively, the impacts on benthic resources due to
EMFs associated with the Proposed Action when combined
with past, present, and reasonably foreseeable activities
would likely be negligible. Wherever a cable is not buried,
the exposure of benthic resources to EMFs may be
stronger. As described in Section 3.3.1.1, EMFs from
multiple cables would not overlap even for multiple cables
within a single OECC. Furthermore, most benthic resources
are primarily not mobile or move very slowly, and thus are
not susceptible to multiple exposure to EMFs. In the case of
mobile species, an individual exposed to EMFs would cease
to be affected when it leaves the affected area. An individual
may be affected more than once during long-distance
movements; however, there is no information on whether
previous exposure to EMFs would influence the impacts of
future exposure. EMFs do not appear to constitute a barrier

to migration (Section 3.4.1).
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New cable emplacement and maintenance: The
moderate incremental impact of the Proposed Action
(disturbance, injury, and mortality), estimated to affect up to
328 acres (1.3 km?) of seafloor within the OECC during
cable installation and up to 69 acres (0.3 km?) during
additional dredging prior to cable installation, would be in
addition to the impacts caused by cable emplacement and
maintenance under the No Action Alternative. Although
cable routes and lengths for other offshore wind projects are
not known at this time, using the assumptions in

Appendix A, the total seafloor disturbance from the
Proposed Action and other offshore wind projects is
estimated to be 1,590 acres (6.4 km?). In most locations, the
affected areas are expected to recover naturally, and
impacts would be short-term because seabed scars
associated with jet plow cable installation are expected to
recover in a matter of weeks, allowing for rapid
recolonization (MMS 2009). Mechanical trenching, which
could be used in coarser sediments, could result in more
intense disturbances and a greater width of the impact

corridor, and is also expected to recover naturally. Other
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cable installation techniques would be expected to result in
similar impacts. The cumulative impacts of this IPF on
benthic resources (disturbance, injury, and mortality)
associated with the Proposed Action when combined with
past, present, and reasonably foreseeable activities are
anticipated to be moderate. Any dredging necessary prior
to cable installation for other offshore wind projects could
also contribute additional impacts (see also the IPFs of
seabed profile alterations and of sediment deposition and

burial).

Noise: The negligible (for most noises) to moderate (for
pile-driving noise) incremental impacts of the Proposed
Action on benthic resources, likely leading to disturbance,
injury, and mortality in the immediate vicinity of the activities,
would be in addition to the noise that would occur under the
No Action Alternative, which is expected to result in similar
local temporary impacts. The most impactful noise is
expected to come from pile driving. The cumulative area
affected by pile-driving noise is expected to include potential

injury or mortality across approximately 3,482 acres
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(14.1 km?) and changes to individual behavior over a
greater area. The impacts on benthic resources of pile-
driving noise from any one project and the cumulative
impact of pile-driving noise on benthic resources would both
likely qualify as moderate. Based on the assumptions in
Appendix A, no two projects in the geographic analysis area
would drive piles at the same time; however, if multiple piles
are driven simultaneously, the areas of potential injury or
mortality would not overlap. The areas of behavioral
impacts may overlap; although the noises from driving
multiple piles are unlikely to overlap at any one time,
individuals may be affected by noise from sequential events

before they have fully recovered from previous exposures.

Port utilization: Because the Proposed Action would cause
no change in port utilization, no cumulative impacts of this
IPF on benthic resources can be attributed to the Proposed
Action, although ongoing and future activities, including
other offshore wind projects, are expected to cause

impacts.
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Presence of structures: The various types of impacts on
benthic resources that could result from the presence of
structures, such as entanglement and gear loss/damage,
hydrodynamic disturbance, fish aggregation, and habitat
conversion, are described in detail in Section 3.3.1.1. The
incremental negligible to minor impacts (disturbance,
injury, mortality, increased predation, habitat degradation
and conversion) and moderate beneficial impacts
(provision of hard-structure habitat) of the Proposed Action
would be in addition to the impacts beyond those of the No
Action Alternative. Cumulatively, using the assumptions in
Appendix A, there could be up to 359 foundations,

272 acres (1.1 km?) of scour protection, and 348 acres
(1.4 km?) of cable protection. Of this, 102 foundations, 53
acres (0.2 km?) of scour protection and 98 acres (0.4 km?)
of cable protection would result from the Proposed Action,
and the remainder is the estimated result of other offshore
wind projects in the geographic analysis area. Currently,
there is little in terms of large hard structure outside of
coastal zones, so these additions would constitute a large

change to existing conditions. The structures and the
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consequential impacts would remain at least until
decommissioning of each facility is complete. Considering
the above information, the cumulative impacts of this IPF on
benthic resources associated with the Proposed Action
when combined with past, present, and reasonably
foreseeable activities are anticipated to include minor to
moderate impacts (disturbance, injury, mortality, increased
predation, habitat degradation and conversion) and
moderate beneficial impacts (provision of hard-structure
habitat).

Discharges: The Proposed Action is not anticipated to
cause any impacts on benthic resources through this IPF.
Ongoing and future non-offshore wind activities may cause
short-term local impacts (disturbance, reduction in fithess)
through this IPF. Future offshore wind activities are
expected to cause little to no impact on benthic resources
through this IPF. No cumulative impacts of this IPF on
benthic resources can be attributed to the Proposed Action,
although future non-offshore wind activities may cause

short-term local impacts. Overall, these impacts would fall
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within the range of impacts from ongoing activities. Any new
ocean disposal sites would not overlap the corresponding
impacts of the Proposed Action. Many discharges are
required to comply with permitting standards, established to
ensure discharge potential impacts on the environment are
mitigated. There does not appear to be evidence that the
volumes and extents anticipated would have any overall

impact on benthic resources.

Regulated fishing effort: Regulated fishing effort can
affect benthic resources by modifying the nature,
distribution, and intensity of fishing-related impacts
(mortality, bottom disturbance). The Proposed Action and
other future offshore wind development could indirectly
influence this IPF (Section 3.11.2), possibly indirectly
influencing when, where, and to what degree fishing
activities affect benthic resources. See Section 3.11.2 for
the cumulative contribution of ongoing, future non-offshore
wind, future offshore wind, and the Proposed Action on
regulated fishing effort. The intensity of impacts on benthic

resources under future fishing regulations are uncertain, but
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would likely be similar to, or less than, under the status quo,

and would likely qualify as moderate.

Seabed profile alterations: The minor incremental
impacts (injury, mortality, short-term habitat disturbance) of
the Proposed Action’s dredging of up to 69 acres (0.3 km?)
of seafloor beyond the area affected by cable emplacement
would be in addition to the seabed profile alteration impacts
of the No Action Alternative. Although the amount of seabed
profile alteration in the No Action Alternative is not known, it
is likely to be on the order of 3 times more than the
Proposed Action alone. The cumulative impacts of this IPF
on benthic resources associated with the Proposed Action
when combined with past, present, and reasonably
foreseeable activities are likely to be widespread and

minor.

Sediment deposition and burial: The minor incremental
impacts of the Proposed Action (smothering, loss of fitness,
short-term habitat degradation) would be in addition to the
sediment deposition and burial impacts of the No Action

Alternative. The Proposed Action would directly cause
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sediment deposition on up to 2,594 acres (10.5 km?).
Ongoing activities cause similar impacts over an unknown
extent. Future offshore wind activities would also cause
similar impacts over an area that is unknown but would
likely be on the order of 3 times more than the Proposed
Action alone. The cumulative impacts of this IPF on benthic
resources associated with the Proposed Action when
combined with past, present, and reasonably foreseeable
activities would likely be short-term to long-term and minor,
considering that most benthic resources in the geographic
analysis area are adapted to the turbidity and periodic
sediment deposition that occur naturally in the geographic

analysis area.

Climate change: This IPF would contribute to alterations in
ecological relationships, alterations in migration patterns,
changes to disease frequency, and the reduced growth or
decline of invertebrates that have calcareous shells.
Because this IPF is a global phenomenon, the cumulative
impacts through this IPF associated with the Proposed

Action when combined with past, present, and reasonably
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foreseeable activities would be practically the same as
those under the No Action Alternative. The intensity of
impacts resulting from climate change are uncertain, but are

anticipated to qualify as minor to moderate.

Other considerations: The total estimated area subject to
mortality of benthic resources from future offshore wind
activities including the Proposed Action would include

3,482 acres (14.1 km?) affected by pile-driving noise, 272
acres (1.1 km?) affected by hard protection atop cables, 60
acres (0.2 km?) affected by anchoring, and 1,590 acres (6.4
km?) directly affected by new cable emplacement, for a total
of approximately 5,404 acres (21.9 km?), most or all of
which is expected to be recolonized. Benthic communities
forming after disturbance may contain different species than
before disturbance, although the community may still be of
the same general type (HDR 2017, 2019). In either
disturbed or new habitats, ecological succession typically
leads to changes in the community over time. For temporary
impacts, including the behavioral impact of pile-driving noise

and the temporary habitat disturbance caused by anchoring
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and new cable emplacement, it is likely that a portion of
such impacts from future offshore wind activities would not
overlap in time with impacts of the Proposed Action.
Considerable impacts on benthic resources may also occur
through IPFs not caused by the Proposed Action or other
offshore wind activities. Specifically, dredging and bottom
trawling are expected to contribute a continuous series of
short-term local impacts across much of the geographic
analysis area. Although the Proposed Action would not
contribute to these impacts, the impacts of the Proposed
Action on benthic resources in combination with the impacts
of these other activities could lead to cumulative impacts on
benthic resources. One possible cumulative indirect impact
of the Proposed Action and other future offshore wind
activities would be that benthic resources may indirectly
benefit from a reduction in bottom disturbance if fishing
utilizing bottom trawls and dredge gear were to occur less
within WTG arrays than under existing conditions; however,
this fishing effort may simply move to other locations inside
or outside of the geographic analysis area for benthic

resources.
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The cumulative impacts resulting from individual IPFs
associated with the Proposed Action would range from
negligible to moderate and moderate beneficial.
Considering all the IPFs together, BOEM anticipates that
the cumulative impacts associated with the Proposed Action
when combined with past, present, reasonably foreseeable
activities would result in moderate impacts to benthic
resources in the analysis area. The main drivers for this
impact rating are bottom temperature changes due to
ongoing climate change, ongoing recurring bottom
disturbance from bottom-tending fishing gear, and direct
mortality resulting from offshore construction. The Proposed
Action would contribute to the overall impact rating primarily
through the temporary impacts due to new cable
emplacement and permanent impacts from the presence of
structures (cable protection measures and foundations).
BOEM has considered the possibility of a major impact
resulting from invasive species; this level of impact could
occur if an invasive species were to adversely impact
benthic ecosystem health or habitat quality at a regional

scale. While it is an impact that should be considered, it is
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also unlikely to occur. Invasive species have already been
documented on Georges Bank, and the risk of impacts
within the benthic resources analysis area would be highly
similar under the No Action Alternative or under the
Proposed Action, as ongoing activities (e.g., shipping and
marine debris) contribute most of the risk through this IPF.
Thus, the overall cumulative impacts on benthic resources
would likely qualify as moderate because a notable and
measurable adverse impact is anticipated, but the resource
would likely recover completely when the impacting agent

were gone and remedial or mitigating action were taken.

3.3.2.2. Cumulative Impacts of Alternative B, C,
D1, D2, and E

The direct and indirect impacts of Alternative B, C, D, or E
on benthic resources are described in the Draft EIS Section
3.3.5. The impacts under Alternative B, C, D, or E would
differ from those under the Proposed Action only in the
incremental (direct and indirect) impacts of the proposed
Project; the cumulative impact contributions from past,

present, and reasonably foreseeable activities would be the
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same under any alternative. The direct and indirect impacts
of Alternative B would be similar to those of the Proposed
Action, but a lesser total impact compared to the maximum-
case scenario under the Proposed Action, due to the
shorter OECC and the avoidance of Lewis Bay; for details,
see the Draft EIS Section 3.3.4.1 and the COP (Volume I,
Section 5.1, and Appendix lI-H; Epsilon 2018a). The direct
and indirect impacts of Alternative C would be very similar
to those under the Proposed Action (Draft EIS Section
3.3.5.5). The direct and indirect impacts of Alternatives D1
and D2 would be slightly greater than those under the
Proposed Action due to an increase in inter-array cable
(Draft EIS Section 3.3.5.6). Recent forecasts by Vineyard
Wind estimate that the length of inter-array cabling would be
approximately 186.4 miles (300 kilometers) under
Alternative D1 or D2, which exceeds the maximum design
parameter in the COP PDE of 171 miles (275 kilometers).
The direct and indirect impacts of Alternative E would be
less than those of the Proposed Action because IPFs
associated with the installation of WTGs, including pile-

driving noise, temporary habitat disturbance, turbidity, and
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sediment deposition, would be reduced by approximately
16 percent compared to the maximum-case scenario under
the Proposed Action (Draft EIS Section 3.3.5.7). Overall, the
direct and indirect impacts of Alternative B, C, D, or E on
benthic resources would likely be moderate impacts,
including the presence of structure, which may result in

moderate beneficial impacts.

While Alternatives B and E may be slightly less impactful to
benthic resources than the Proposed Action and Alternative
D may be slightly more impactful to benthic resources than
the Proposed Action, the cumulative impacts under
Alternative B, C, D, or E would be similar to the cumulative
impacts under the Proposed Action (with individual IPFs
leading to impacts ranging from negligible to moderate
and moderate beneficial). The overall cumulative impacts
of Alternative B, C, D, or E when combined with past,
present, and reasonably foreseeable activities on benthic
resources within the geographic analysis area would be of
the same level as under the Proposed Action—moderate.

This impact rating is driven mostly by ongoing activities,

3-119



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

such as climate change and bottom-tending fishing gear, as
well as by the construction, installation, and presence of

offshore wind structures.

3.3.2.3. Direct, Indirect, and Cumulative Impacts

of Alternative F

Alternative F analyzes a vessel transit lane through the
WDA, in which no surface occupancy would occur. BOEM
assumes for the purposes of this analysis that the northern
transit lane through the Vineyard Wind lease area (OCS-A
0501) would continue to the southeast through lease areas
OCS-A 0520 and OCS-A 0521 and northwest through lease
area OCS-A 0500. The WTGs that would have been
located within the transit lane would not be eliminated from
the Proposed Action; instead, the displaced WTGs would be
shifted to locations south within the lease area. Under this
alternative, BOEM is analyzing a 2- and 4-nautical-mile
northwest/southeast vessel transit lane through the WDA
combined with any action alternative; however, this analysis
focuses on the combination of Alternative F with either the

Proposed Action or Alternative D2 layout. Therefore, the
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number of turbines would remain the same. The northern
transit lane within the WDA could result in the relocation of
16 to 34 WTG placements, an increased extent of inter-
array cables, and a 12 to 61 percent increase in the size of
the WDA, (depending on whether the Proposed Action or
Alternative D2 layout is used, and how wide the transit

lane is).

The direct and indirect impacts of Alternative F on benthic
resources would be greater than those of the Proposed
Action (though of a similar level) because the length of inter-
array cabling would increase and would exceed the
maximum design parameter in the COP PDE of 171 miles
(275 kilometers) due to the need to traverse a 2- or
4-nautical-mile transit lane; the seafloor area affected in the
course of inter-array cable installation and operations and
maintenance would also increase. Recent forecasts by
Vineyard Wind estimate that the length of inter-array cabling
would be approximately 221 miles (355 kilometers) under
Alternative F with a 4-nautical-mile transit lane and the

Proposed Action layout, and 234 miles (376 kilometers) with

3-121



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

a 4-nautical-mile transit lane and the Alternative D2 layout; if
the transit lane were only 2 nautical miles wide, the length of
inter-array cabling would still exceed that in the COP PDE
but would be somewhat less than with a 4-nautical-mile
transit lane. Additional site characterization surveys may
cause local temporary impacts that are difficult to detect. As
stated previously, the geographic analysis area for benthic
resources extends for a 10-mile (16.1-kilometer) radius
around the WDA and the OECC proposed in the COP. As a
result, and because WTGs would be relocated further south
of the WDA as a result of the transit lane, Alternative F in
combination with any other alternative or combination of
alternatives would expand the area of potential effect for
benthic resources. Slight changes in benthic communities
could occur with changing location and depth in a different
portion of the lease area, but BOEM anticipates these
changes to be insignificant, based on the similarity of
sediments and invertebrate communities across the WDA
(COP Volume Il, Appendix H-4; Epsilon 2018a). Therefore,
expanding the WDA and shifting some activities and

structures to the south/southwest would not likely affect

3-122



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

different benthic resources or change the nature of potential
impacts on benthic resources. For the same reason, the
potential impacts on benthic resources of Alternative F do
not depend on the other turbine layout constraints
(Proposed Action, Alternative D2, or any other alternative)
or on the width of the transit lane (2 nautical miles or

4 nautical miles), with the exception that a greater amount
of cable would lead to greater impacts. While Vineyard
Wind would have the liberty to configure the inter-array and
inter-link cables within the bounds established by the final
approved COP, the minimum cable length technically
necessary to connect enough WTGs to meet the 800 MW
generation capacity in the COP would likely be shortest for
a 2-nautical-mile transit lane combined with the layout of the
Proposed Action (or Alternative B or Alternative E) and the
longest for a 4-nautical-mile transit lane combined with the
layout of Alternative D2. In other respects, the direct and
indirect impacts of Alternative F would be similar to those of
the Proposed Action. Overall, the direct and indirect impacts

of Alternative F on benthic resources would likely be
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moderate, including the presence of structure, which may

result in moderate beneficial impacts.

Because the transit lanes are generally not oriented to
existing fishing patterns (see details on commercial fishing
in Section 3.11.2.6), it is not anticipated that there would be
a substantial increase in the utilization of bottom-tending
fishing gear in the transit lane. Thus, the difference in
benthic impacts resulting from commercial fishing activity
between Alternative F and the Proposed Action would likely
be biologically insignificant in relation to existing commercial

fishing activity in the geographic analysis area.

In considering the cumulative impacts of Alternative F when
combined with past, present, and reasonably foreseeable
activities, BOEM assumes for the purposes of this analysis
that the northern transit lane through the Vineyard Wind
lease area (OCS-A 0501) would continue to the southeast
through lease areas OCS-A 0520 and OCS-A 0521 and
northwest through lease area OCS-A 0500. The cumulative
impacts of Alternative F would be similar to the cumulative

impacts under the Proposed Action (with individual IPFs
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leading to impacts ranging from negligible to moderate
and moderate beneficial). The overall cumulative impacts
of Alternative F when combined with past, present, and
reasonably foreseeable activities on benthic resources
would be of the same level as under the Proposed Action—

moderate.

BOEM has qualitatively evaluated the cumulative impacts of
implementing all six RODA-recommended transit lanes,
including the northern transit lane described for Alternative
F, as well as five other transit lanes through the Rl and MA
Lease Areas. To the extent additional transit lanes are
implemented in the future outside of the WDA as part of
RODA'’s suggestion, the WTGs for future offshore wind
projects may need to be located further from shore, similar
to the proposed Project under Alternative F. As a result,
establishment of additional transit lanes could require
increased lengths of offshore export cable and therefore
effects to benthic resources. This could result in some
activities that are uncertain and may lead to greater, lesser,

or similar impacts on benthic resources. If in the future all
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six transit lanes were implemented, the overall number of
WTGs would be reduced in the Rl and MA Lease Areas and
the expected power generation capacity could not be met
with the assumed 1- by 1-nautical-mile WTG layout. For any
project that would still develop the expected capacity, it
would likely require an increased amount of inter-array
cable. Given the uncertainty around how projects might be
configured in this scenario, future offshore wind
developments may include a greater total cable length (and
more impact on benthic resources) and/or fewer
foundations in the geographic analysis area (and less
impact on benthic resources) than in a scenario without
these transit lanes. If all six of RODA'’s suggested transit
lanes were implemented, the total amount of permanent
structure (e.g., foundations and scour protection) in the
geographic analysis area would decrease, thus reducing the

extent of permanent impacts.
3.3.2.4. Comparison of Alternatives

As discussed in the Draft EIS Section 3.3.5.9, the direct and

indirect impacts associated with the Proposed Action do not
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change substantially under Alternatives B through E.
Alternative B would avoid Lewis Bay, thus avoiding adverse
impacts on shellfish beds in that location, and would reduce
impacts proportional to the length of the OECC by
approximately 9 percent compared to the maximum-case
scenario under any other action alternative. Alternative E
would reduce impacts related to the number of WTGs by
approximately 16 percent compared to the maximum-case
scenario under any other action alternative; it is important to
note that not all impacts are related to the number of WTGs,
and thus the total impact would be reduced by less than 16
percent; it is also important to note that Alternative E would
reduce the potentially beneficial impacts as well as reduce
the adverse impacts. Alternative E has the potential for the
least impact on benthic resources due to fewer WTGs
installed and the reduced footprint within the WDA.
Alternative F would have direct and indirect impacts on
benthic resources that would be greater than those of the
Proposed Action because the length of inter-array cabling
would increase. Although the amount of impacts from

cabling varies among alternatives, the overall level of direct
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and indirect impacts would be similar for all action
alternatives (moderate, including the presence of structure,
which may result in moderate beneficial impacts).
Ultimately, the same construction, operations and
maintenance, and decommissioning activities would still

occur, albeit at a reduced scale in some cases.

Cumulative impacts under any action alternative would
likely be similar because the majority of the cumulative
impacts result from ongoing activities and other future
offshore wind projects. However, the differences in
incremental impacts between action alternatives should still
be considered alongside the impacts of other ongoing and
future activities. Therefore, cumulative impacts on benthic
resources from any action alternative would be similar with
the level of individual impacts ranging from negligible to
moderate and moderate beneficial. The overall
cumulative impact of any action alternative when combined
with past, present, and reasonably foreseeable activities

would be moderate.
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In conclusion, the overall level of cumulative impacts on
benthic resources from any alternative, including the No
Action Alternative, when combined with past, present, and
reasonably foreseeable activities would be moderate.
Cumulatively, gear utilization for dredging and bottom
trawling, the presence of structures, pile-driving noise,
anchoring, new cable emplacement and maintenance,
sediment deposition and burial, and climate change are
expected to lead to noticeable temporary and permanent
adverse impacts across much of the geographic analysis
area. The presence of new structures could benefit some

benthic communities that depend on hard structure.

3.4. FINFISH, INVERTEBRATES, AND ESSENTIAL FISH
HABITAT

3.4.1. No Action Alternative Impacts

Table 3.4-1 contains a detailed summary of baseline
conditions and the impacts of ongoing and future offshore
activities other than offshore wind on finfish, invertebrates,
and essential fish habitat (EFH), based on the IPFs
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assessed. This information comes primarily from the Draft
EIS, supplemented by additional information from NOAA,
other fisheries management bodies, and other sources
consulted in the course of responding to comments on the
Draft EIS. The impact analysis is limited to impacts within
the geographic analysis area for finfish, invertebrates, and
EFH as described in Table A-1 in Appendix A and shown on
Figure A.7-4, namely, U.S. waters of the Northeast Shelf
Large Marine Ecosystem (LME).

Finfish, invertebrates, and EFH in the geographic analysis
area are subject to pressure from ongoing activities,
especially harvest, bycatch, water quality issues, dredging
and bottom trawling, and climate change. In the New
England and Mid-Atlantic regions, 16 fish stocks are in an
overfished condition and seven (7) are currently subject to
overfishing (NOAA 2019a). Lobster catches in southern
New England have declined sharply since the late 1990s.
The understanding and rebuilding of finfish and invertebrate
stocks are complicated by variables such as long-term shifts

occurring at the base of the food web (Perretti et al. 2017)
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and warming ocean temperatures (Hare et al. 2016). Water
quality impacts from ongoing onshore and offshore activities
affect nearshore habitats and food webs. Dredging for
navigation, marine minerals extraction, and/or military uses,
as well as commercial fishing using bottom trawls and
dredge fishing methods, disturbs seafloor habitat on a
recurring basis. Commercial and recreational fishing using
other methods results in mortality of finfish and
invertebrates through harvest and bycatch. Commercial and
recreational fishing gear are periodically lost, but they can
continue to capture or otherwise harm finfish and
invertebrates; the lost gear, moved by currents, create
small, short-term, localized impacts. Ongoing impacts
resulting from fishing pressure, especially via dredging and
bottom trawling gear, will continue regardless of the offshore
wind industry. Invasive species are periodically released
accidentally during ongoing activities, including the
discharge of ballast water and bilge water from marine
vessels. The impacts on finfish, invertebrates, and EFH

depend on many factors, but can be widespread and
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permanent, especially if the invasive species becomes

established and out-competes native fauna.

Under the No Action Alternative, the proposed Project
would not be built and hence would have no impact on
finfish, invertebrates, and EFH. However, impacts from
ongoing, future non-offshore wind, and future offshore wind
activities would still occur. If the Vineyard Wind 1 Project is
not approved, then impacts from the proposed Project
would not occur as proposed. However, the state demand
that the Vineyard Wind 1 Project would have filled, if
approved, could likely be met by other projects in the
geographic analysis area for finfish, invertebrates, and EFH.
Therefore, the impacts on finfish, invertebrates, and EFH
would be similar, but the exact impact would not be the
same due to temporal and geographical differences. The
following analysis addresses reasonably foreseeable
offshore wind projects that fall within the geographic
analysis area and considers the assumptions included in
Section 1.2 and Appendix A. A detailed analysis of impacts

associated with future offshore wind development is
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provided in Section 3.4.1.1 and summarized in Table 3.4-1.
Cumulative impacts of the Proposed Action and action

alternatives are analyzed in Section 3.4.2.

3.4.1.1. Future Offshore Wind Activities (without
Proposed Action)

BOEM expects these future offshore wind development
activities to affect finfish, invertebrates, and EFH through

the following primary IPFs.

Accidental releases: Accidental releases may increase as
a result of future offshore wind activities. Section A.8.2
discusses the nature of releases anticipated. The risk of any
type of accidental release would be increased primarily
during construction, but also during operations and

decommissioning of offshore wind facilities.

Refer to Section A.8.2 for details regarding the risk of
accidental releases of fuel/fluids/hazmat. Using the
assumptions in Table A-4 in Appendix A, there would be a
low risk of a release from any of 2,021 WTGs and 45 ESPs,

with a total of approximately 13.1 million gallons (49.6
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million liters) of fuel/fluids/hazmat contained in all offshore
wind facilities. According to BOEM’s modeling (Bejarano et
al. 2013), a release of 128,000 gallons (484,532.7 liters) is
likely to occur no more often than once per 1,000 years, and
a release of 2,000 gallons (7,571 liters) or less is likely to
occur every 5 to 20 years. The likelihood of a spill occurring
from multiple WTGs and ESPs at the same time is very low
and, therefore, the potential impacts from a spill larger than
2,000 gallons (7,571 liters) are largely discountable. Based
on these rates, the additional impact of releases from future
offshore wind facilities, the risk of which would primarily
exist during construction, but also during operations and
decommissioning, would fall within the range of accidental

releases that already occur on an ongoing basis.

Invasive species can be released accidentally, especially
during ballast water and bilge water discharges from marine
vessels. Increasing vessel traffic related to the offshore wind
industry would increase the risk of accidental releases of
invasive species, primarily during construction. The impacts

of releases of invasive species on finfish, invertebrates, and
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EFH depend on many factors, but could be widespread and
permanent. Releases of invasive species may or may not
lead to the establishment and persistence of invasive
species. The increase in this risk related to the offshore
wind industry would be small in comparison to the risk from

ongoing activities.

Overall, accidental releases are anticipated to be short term
and localized, and to result in little change to finfish,
invertebrates, and EFH. As such, accidental releases from
future offshore wind development would not be expected to
contribute appreciably to overall impacts on finfish,

invertebrates, and EFH.

Anchoring: Vessel anchoring can cause temporary to
permanent impacts in the immediate area where anchors
and chains meet the seafloor. In addition, anchoring and
mooring of met towers or buoys could be increased.
Anchoring would cause increased turbidity levels and would
have the potential to cause mortality of finfish and
invertebrates and, possibly, degradation of sensitive

habitats. The actual impact of each anchoring event would

3-135



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

depend on location, habitat type, and time of year. Impacts
on finfish, invertebrates, and EFH are greatest for sensitive
EFH (e.g., eelgrass, hard bottom) and sessile or slow-
moving species (e.g., corals, sponges, and sedentary
shellfish). In the expanded cumulative scenario, there would
be increased anchoring of vessels during survey activities
and during the construction, installation, maintenance and
decommissioning of offshore components. Using the
assumptions in Table A-4 in Appendix A, anchoring of
vessels during cable installation could affect up to
approximately 276 acres (1.1 km?) over the next 10 years.
All impacts would be localized, turbidity would be
temporary, and mortality from direct contact would be
recovered in the short term. Degradation of sensitive
habitats, if it occurs, could be long-term. Anchoring is a
series of separate events, each affecting only a small area
of seafloor; therefore, even when multiple projects in a
region occur simultaneously or consecutively, it is unlikely
that a second anchor or chain would hit a portion of seafloor

affected by an earlier anchor or chain.
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EMF: Biologically significant impacts on finfish,
invertebrates, and EFH have not been documented for EMF
from alternating current (AC) cables (CSA Ocean Sciences,
Inc. and Exponent 2019; Thomsen et al. 2015). In the
United States, behavioral impacts have been documented
for benthic species (skates and lobsters) near operating DC
cables (Hutchison et al. 2018). The impacts are localized
and affect the animals only while they are within the EMF.
There is no evidence to indicate that EMF from undersea
AC power cables adversely affects commercially and
recreationally important fish species within the southern
New England area (CSA Ocean Sciences, Inc. and
Exponent 2019). Operating cables related to future offshore
wind activities other than the proposed Project would
produce EMF to some degree. The cable routes for those
projects have not been determined at this time. In the
expanded cumulative scenario, up to 5,947 miles

(9,571 kilometers) of cable would be added in the
geographic analysis area for finfish, invertebrates, and EFH,

producing EMF in the immediate vicinity of each cable.
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Submarine power cables in the geographic analysis area for
finfish, invertebrates, and EFH are assumed to be installed
with appropriate shielding and burial depth to reduce
potential EMF resulting from cable operation to low levels.
EMF of any two sources would not overlap because
developers typically allow at least 330-foot (100-meter)
spacing between cables (even for multiple cables within a
single OECC), EMF strength diminishes rapidly with
distance, and potentially meaningful EMFs would likely
extend less than 50 feet (15.2 meters) from each cable. A
migrating individual may encounter EMF on multiple
occasions, each time potentially experiencing a behavioral
impact during the time it is exposed to the EMF. Most
exposures are expected to last for minutes, not hours, and
the affected area would represent only a tiny portion of the
available habitat for most migratory species, many of which
travel several miles in a day (CSA Ocean Sciences, Inc.
and Exponent 2019). Although the EMF would exist as long
as a cable was in operation, impacts on finfish,
invertebrates, and EFH would likely be biologically

insignificant.
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Light: Light can attract finfish and invertebrates, potentially
affecting distributions in a highly localized area. Light can
also disrupt natural cycles, e.g., spawning. Offshore wind
development would result in additional light from vessels
and from offshore structures. Downward-directed deck
lighting would have a much greater affect than the
navigational lights required on vessels or structures.
Construction vessels would be lit during construction,
maintenance, and decommissioning and would follow
BOEM guidelines for lighting. The impact would likely be
small relative to non-wind industry activities. There may or
may not be nighttime construction where lighting impacts
would be most acute; in a maximum-case scenario, lights
could be active 24 hours per day during construction. This
could attract finfish and invertebrates to construction zones,
potentially exposing them to greater harm from other IPFs

(e.g., noise).

Up to 2,021 WTGs and 45 ESPs would have navigation
and/or aviation hazard lights during operation (in

accordance with BOEM'’s lighting and marking guidelines),
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and these would be incrementally added over time. This
would increase the amount of light on the OCS. Because
navigation and/or aviation hazard lights are not downward-
focused lighting, the amount of such light penetrating the
sea surface is anticipated to be minimal and not likely to

cause impacts on finfish, invertebrates, and EFH.

New cable emplacement/maintenance: Cable
emplacement/maintenance activities could disturb, displace,
and injure finfish and invertebrates and result in temporary
turbidity and short-term to long-term habitat alterations. The
intensity of impacts would depend on the time (season) and
place (habitat type) where the activities occur. This IPF
causes direct impacts during construction and maintenance
(see also the IPF of Sediment deposition and burial).
Assuming future projects use installation procedures similar
to those proposed in the proposed Project COP (Epsilon
2020a), the extent of impacts would be limited to
approximately 6 feet (2 meters) to either side of each cable,
and finfish, invertebrates, and most EFH would recover

following disturbance, although some habitats would not
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fully return to their previous conditions. Using the
assumptions in Appendix A, the total area of seafloor
disturbed by cable emplacement for offshore wind facilities
is estimated to be up to 8,153 acres (33.0 km?). The
geographic analysis area for finfish, invertebrates, and EFH
contains over 16 million acres (64,750 km?) of gravel or
hard bottom, over 46 million acres (186,155 km?) of sand
bottom, and over 15 million acres (60,703 km?) of silt/mud
bottom, according to an internal analysis of data from The
Nature Conservancy (2014). The affected area for any one
of those sediment types would be less than 0.1 percent of
the total area of that type. The cable routes have not been
determined at this time. Short-term effects on populations
could occur in the immediate vicinity of installation activities.
Turbidity would be increased during construction for 1 to

6 hours at a time. Cable routes that intersect habitat areas
of particular concern, including eelgrass and hard-bottom
habitats, may cause impacts that may be long-term to
permanent; otherwise, impacts of habitat disturbance and

mortality from direct contact would be recovered in the short
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term. Any dredging necessary prior to cable installation

could also contribute additional impacts.

Noise: Noise from construction, pile driving, G&G survey
activities, aircraft, trenching, operations and maintenance,
and vessels could contribute to impacts on finfish,
invertebrates, and EFH. The noise having the greatest

impact is expected to come from pile driving.

In the expanded cumulative scenario, construction of 2,066
offshore structures would create noise that affects finfish,
invertebrates, and EFH. The greatest impact of noise is
likely to be caused by pile driving. Noise from pile driving
would be temporary, occurring during installation of
foundations for offshore structures. This noise would be
produced during construction for 4 to 6 hours at a time over
a 6- to 10-year period. Noise transmitted through water
and/or through the seabed can cause injury and/or mortality
to finfish and invertebrates in a limited space around each
pile and can cause short-term stress and behavioral
changes to individuals over a greater space. The extent

depends on pile size, hammer energy, and local acoustic
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conditions; based on estimates from the COP (Section
4.2.3, Epsilon 2020a; Pyc¢ et al. 2018), behavioral effects
from pile-driving noise would likely extend radially less than
5.7 miles (8 kilometers) around each pile, and the radius for
injury or mortality is estimated to extend 285 feet

(87 meters) from each pile. Therefore, the radius for
potential injury or mortality would not overlap between any
two foundations; the radius for behavioral effects could
overlap among two or more foundations if multiple piles are
driven simultaneously by one project or multiple projects. If
all 2,066 foundations in the expanded cumulative scenario
are summed, the risk of injury or mortality is expected to
occur over approximately 12,102 acres (48 km?). Potentially
injurious noise could also be considered as rendering EFH
temporarily unavailable or unsuitable for the duration of the
noise. The affected areas of seafloor would likely be
recolonized in the short term, whereas the water around the
foundation would cease to be affected immediately after the
noise ceases. Eggs, embryos, and larvae of finfish and
invertebrates could also experience developmental

abnormalities or mortality resulting from this noise, although
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thresholds of exposure have not been defined as they have
for adult finfish (Weilgart 2018; Hawkins and Popper 2017).
The impact of pile-driving noise on finfish and invertebrates
would depend on the time of year it occurs; the impact could
be greater if the noise occurs in spawning habitat during a
spawning period, particularly for those species that
aggregate to spawn (e.g., Atlantic cod [Gadus morhual),
use sound to communicate (e.g., Atlantic cod), or spawn
only once during their lifetime (e.g., longfin squid
[Doryteuthis pealeii]). It is anticipated that most pile-driving
activity would occur in the summer months when weather
windows are favorable. Thus, species that spawn in the
summer (e.g., longfish squid, bluefish [Pomatomus
saltatrix]) would be more susceptible to disturbance from

pile-driving noise.

Reduced reproductive success in one or more spawning
seasons could result, which could potentially result in long-
term effects to populations if one or more year classes
suffer suppressed recruitment. Recent studies on the

behavioral impacts of pile-driving noise on black sea bass
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(Centropristis striata) and longfin squid have shown
behavioral responses, but behavior returns to a pre-
exposure state after the cessation of the noise (Jones et al.
2020; Shelledy et al. 2018). In the expanded cumulative
scenario, noise from pile driving could affect the same
populations or individuals multiple times in 1 year or in
sequential years; it is currently unknown whether it would
have less impact to drive many piles sequentially or

concurrently.

Noise from G&G surveys of cable routes and other site
characterization surveys for offshore wind facilities could
also affect finfish and invertebrates. G&G noise would occur
intermittently over an assumed 2- to 10-year construction
period. It is important to note that G&G noise resulting from
offshore wind site characterization surveys is less intense
than G&G noise from seismic surveys used in oil and gas
exploration; while airgun seismic surveys create high-
intensity impulsive noise to penetrate deep into the seabed,
offshore wind site characterization surveys typically use

sub-bottom profiler technologies that generate less-intense
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sound waves needed for only shallow seabed penetration.
These activities can disturb finfish and invertebrates in the
investigation’s immediate vicinity and can cause temporary

behavioral changes.

Noise from aircraft, trenching/cable burial, vessels, and
WTG operations and maintenance are expected to occur,
but would have little effect on finfish, invertebrates, and
EFH. Offshore wind projects may use aircraft for crew
transport during maintenance and/or construction; however,
very little of the aircraft noise propagates through the water,
and therefore there is not likely to be any impact of aircraft
noise on finfish, invertebrates, and EFH. Noise from
trenching of inter-array and export cables would be
temporary, local, and extend only a short distance beyond
the emplacement corridor. Impacts of trenching/cable burial
noise are typically less prominent than the impacts of the
physical disturbances discussed under new cable
emplacement/maintenance and sediment deposition and
burial. Future offshore wind activities would also increase

vessel noise. Analysis of vessel noise related to the Cape
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Wind Energy Project found that noise levels from
construction vessels at 10 feet (3 meters) were loud enough
to induce avoidance, but not physically harm finfish and/or
invertebrates (MMS 2009). Behavioral impacts would likely
be temporary. Finally, while noise associated with
operational WTGs may be audible to some finfish and
invertebrates, this would only occur at relatively short
distances from the WTG foundations, and there is no
information to suggest that such noise would adversely
affect finfish, invertebrates, and EFH (English et al. 2017).
As measured at the Block Island Wind Farm, the low-
frequency noise from WTG operation barley exceeds
ambient levels at 164 feet (50 meters) from the WTG base.
Based on the results of Thomsen et al. (2015) and Kraus et
al. (2016a), sound pressure levels would be expected to be
at or below ambient levels at relatively short distances from
WTG foundations (about 164 feet [35.4 meters]).

Port utilization: It is likely that ports would be upgraded
along the East Coast, increasing the total amount of

disturbed habitat. Ports are largely privately owned or
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managed businesses that are expected to compete against
each other for offshore wind business. The ports of New
Bedford, Hampton Roads, Atlantic City, Ocean City, and
Montauk have been identified as possible ports to support
offshore wind energy construction and/or operations, and
smaller ports could also be upgraded and used for
operation and maintenance support. For example, in
Vineyard Haven, barrier beach and intertidal habitat would
be affected by foreseeable port upgrades, potentially
converting these important fish habitats to developed
structure. Increases in port utilization due to offshore wind
projects would lead to increased vessel traffic. Port
expansions would likely happen over the next 6 to 10 years,
and the increase in port utilization would be at its peak
during construction activities and would decrease during
operations but would increase again during
decommissioning. In addition, any related port expansion
and construction activities related to offshore wind projects
would add to the total amount of disturbed habitat, possibly
including EFH. Existing ports have already affected finfish,
invertebrates, and EFH by temporarily displacing finfish and
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invertebrates and disturbing habitats, as well as
permanently converting habitats; future port expansions
would implement BMPs (e.g., stormwater management,
turbidity curtains) to minimize impacts. Although the degree
of impacts on EFH would likely be undetectable outside the
immediate vicinity of the ports, impacts on EFH for certain
species and/or life stages may lead to impacts on finfish

and invertebrates beyond the vicinity of the port.

Presence of structures: The presence of structures can
lead to impacts on finfish, invertebrates, and EFH through
entanglement and gear loss/damage, hydrodynamic
disturbance, fish aggregation, habitat conversion, and
migration disturbances. These impacts may arise from
buoys, met towers, foundations, scour/cable protection, and
transmission cable infrastructure. Using the assumptions in
Table A-4 in Appendix A, the expanded cumulative scenario
would include up to 2,066 foundations, 1,723 acres

(7.0 km?) of foundation scour protection, and 1,221 acres
(4.9 km?) of new hard protection atop cables. Projects may

also install more buoys and met towers. BOEM anticipates
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that structures would be added intermittently over an
assumed 6- to 10-year period and that they would remain
until decommissioning of each facility is complete. This
would be a substantial increase in structure, which is
presently rare throughout the geographic analysis area for
finfish, invertebrates, and EFH.

The presence of structures may indirectly increase private
and for-hire recreational fishing effort in areas where there
was not effort previously and increase the risk of gear
loss/damage by entanglement with structure. Commercial
fisheries operating near structure may also experience gear
loss, potentially indirectly increasing the impacts of ghost
fishing and other disturbances on finfish, invertebrates, and
EFH. Lost commercial fishing gear moved by currents can
disturb habitats and potentially harm individuals. Such
impacts at any one location would likely be short-term and
localized, although the increased risk of occurrence would

persist as long as the structures remain.

Manmade structures, especially tall vertical structures such

as foundations, alter local water flow at a fine scale.
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A modeling study by Chen et al. (2016) found that WTG
foundations in the southern New England region would not
have a significant influence on southward larval transport
during storm events, although foundation placement could
either increase or decrease larval dispersion and speed,
depending on initial location; however, the models never
found the foundations to trap or block larval transport. Tank
and modelling tests, such as those conducted by Miles et al.
(2017) and Cazenave et al. (2016), conclude that mean
flows are reduced/disrupted immediately downstream of a
monopile foundation, but return to background levels within
a distance proportional to the pile diameter (D). These
results indicate disruptions for a horizontal distance
anywhere between 3.5 D to 50 D, depending on whether it
is a current only regime or a wave and current regime, and
a width of 65.6 to 164 feet (20 to 50 meters). Thus, for
foundations like those proposed by Vineyard Wind,
background conditions would be expected between 164 to
1,148 feet (50 to 350 meters) downstream from each
monopile foundation. Cazenave et al. (2016) also

conducted a shelf-scale modeling exercise on the Irish Sea,
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home to Walney (+extensions) and West of Duddon Sands,
contiguous offshore wind facilities that together contain

297 turbines (with 1.4 GW total power generation capacity).
The shelf-scale model of the eastern Irish Sea indicated a
5 percent reduction in peak water velocities, and found that
this reduction may extend up to approximately 0.5 nautical
mile (1 kilometer) downstream of a monopile foundation and
that impacts varied based on array geometry. In general,
modeling studies indicate that water flow typically returns to
within 5 percent of background levels within a relatively
short distance from the structure. Given this, the disruption
to mean flows is not likely to reach from one foundation to

an adjacent foundation.

Altered hydrodynamics can increase seabed scour and
sediment suspension around foundations, resulting in
sediment plumes. Sediment plumes around foundations,
seen in shallow-water and high-current velocity systems,
are not expected in current leased areas on the U.S. OCS.
U.S. wind energy areas are generally deeper,

where hydrodynamics are less impacted by tidal forcing.

3-152



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

The water depth of BOEM's current active offshore wind
leases typically range from 59 to 197 feet (18 to 60 meters),
whereas the early projects in the North Sea were between
9.8 and 65.6 feet (3 and 20 meters) of water depth. While
the surface currents in the U.S. wind energy areas are
comparable to those at European wind developments, the
bottom currents are typically less, due to the greater water
depth. Lower bottom currents lead to a reduction in the
potential for scour, the time sediments remain suspended
within the water column, and the distance suspended
sediments travel. Scour protection measures, such as rock
at the base of the foundations, further reduce sediment
resuspension due to scour. Thus, effects on finfish,
invertebrates, and EFH from sediment resuspension near
foundations are not anticipated to be measurable above

existing natural/baseline conditions.

The changes in fluid flow caused by the presence of many
structures on the OCS could also influence finfish,
invertebrates, and EFH at a broader spatial scale. The

existing physical oceanographic conditions in the
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geographic analysis area for finfish, invertebrates, and EFH,
with a particular focus on the southern New England region,
are described in Appendix B of the Draft EIS. Although
waters on the OCS experience considerable vertical mixing
in fall, winter, and spring, an important seasonal feature
influencing finfish and invertebrates is the cold pool, a mass
of cold bottom water in the mid-Atlantic bight overlain and
surrounded by warmer water. The cold pool forms in late
spring and persists through summer, gradually moving
southwest, shrinking, and warming due to vertical mixing
and other factors (Chen et al. 2018). During summer, local
upwelling and local mixing of the cold pool with surface
waters provides a source of nutrients, influencing the
ecosystem’s primary productivity, which in turn influences
finfish and invertebrates (Lentz 2017; Matte and Waldhauer
1984). The presence of many wind turbine structures could
affect local oceanographic and atmospheric conditions by
reducing wind-forced mixing of surface waters and
increasing vertical mixing of water forced by currents flowing
around foundations (Carpenter et al. 2016; Cazenave et al.
2016; Schultze et al. 2020). During times of stratification
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(summer), increased mixing could possibly increase pelagic
primary productivity in local areas. Changes in primary
productivity might not translate into effects on finfish and
commercially important invertebrates if the increased
productivity is consumed by filter feeders, such as mussels
that colonize the structure surfaces (Slavik et al. 2019).
Increased mixing may also result in warmer bottom
temperatures. Warmer bottom temperatures may increase
stress on some shellfish and fish that are at the
southern/inshore extent of their temperature tolerance. The
ultimate impacts on finfish and invertebrates of changes to
local oceanographic and atmospheric conditions caused by
the presence of offshore structures are expected to be

localized, and likely to vary seasonally and regionally.

Structures, including tower foundations, scour protection
around foundations, and various means of hard protection
atop cables would create uncommon relief in a mostly
sandy seascape. Structure-oriented fishes would be
attracted to these locations. Abundance of certain fishes

may increase (Claisse et al. 2014; Smith et al. 2016) near
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the structures. These impacts would be local and likely
permanent as long as the structures remain. The effects of
fish aggregating around structures may be considered
adverse, beneficial, or neutral to finfish and invertebrate
populations, as the dynamics of predation and fishing would

vary by location.

In addition to fish aggregation, the new structure may also
provide new hard-structure habitat for structure-oriented
and/or hard-bottom species, which may benefit. Cable
protection, scour protection, and foundations would convert
habitat from a soft-bottom to hard-structure habitat, although
it would differ from the typical hard-bottom habitat in the
geographic analysis area for finfish, invertebrates, and EFH,
namely, coarse substrates in a sand matrix. This would
constitute a modification of the existing soft-bottom or hard-
bottom habitat, and it may or may not function similarly to
hard-bottom habitat typical in the region (Kerckhof et al.
2019; HDR 2019). Soft bottom is the dominant habitat type
from Cape Hatteras to the Gulf of Maine (over 60 million

acres [242,811 km?]), and species that rely on this habitat
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would not likely experience population-level impacts (Guida
et al. 2017; Greene et al. 2010). The new surfaces could
also be colonized by invasive species (e.g., certain tunicate
species) found in hard-bottom habitats on Georges Bank
(Frady and Mecray 2004). The new structures could create
an artificial reef effect, attracting a different community of
fish and invertebrates in the immediate vicinity of the
structures. Species preferring hard-bottom habitat (e.g.,
Atlantic cod, American lobster [Homarus americanus], black
sea bass, striped bass [Morone saxatilis], etc.) would gain
habitat while obligate soft-bottom species (e.g., summer
flounder [Paralichthys dentatus], Atlantic surfclam [Spisula
solidissimal, longfin squid) would see habitat locally
reduced. The attraction of structure-oriented predators (e.g.,
black sea bass) may have indirect impacts on prey species,
including lobster. The reef effect has been observed around
WTGs, leading to local increases in biomass and diversity
(Causon and Gill 2018); however, the diversity may decline
over time as early colonizers are replaced by successional
communities dominated by blue mussels and anemones

(Kerckhof et al. 2019). Invertebrate and fish assemblages
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may develop around these reef-like elements within the first
year or two after construction (English et al. 2017). Although
some studies have noted increased biomass and increased
production of particulate organic matter by epifauna growing
on submerged foundations, it is not clear to what extent the
reef effect results in increased productivity versus simply
attracting and aggregating fish from the surrounding areas
(Causon and Gill 2018). Recent observations at the Block
Island Wind Farm have reported considerable colonization
by mussels (ten Brink and Dalton 2018; HDR 2019). The
potential effects of offshore wind facilities on offshore
ecosystem functioning has been studied using simulations
calibrated with field observations (Raoux et al. 2017; Pezy
et al. 2018; Wang et al. 2019). These studies indicated that
the offshore wind facilities increased bivalve biomass and
shifted the local food webs toward a greater amount of
detritivory.” They also found increased biomass for benthic

fish and invertebrates, and possibly for pelagic fish, marine

! The state of being a detritivore, i.e., a detritivore is an organism

that obtains its nutrition by feeding on detritus.
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mammals, and birds as well. Overall, omnivory,? energy
recycling, and general ecosystem activity all increased after
offshore wind facility construction (Raoux et al. 2017; Pezy
et al. 2018; Wang et al. 2019). These changes do not
necessarily happen across an entire offshore wind facility,
but are likely concentrated around the vicinity of each
structure. Various attempts to measure the linear extent of
the reef effect have reported distances from 52.5 feet

(16 meters) (Stanley 1994) to 1,968.5 feet (600 meters)
(Kang et al. 2011) from a structure, and Rosemond et al.
(2018) have suggested assuming a distance of 98 to

197 feet (30 to 60 meters) as a first approximation. These
studies indicate that offshore wind facilities can generate
beneficial impacts on local ecosystems. The presence of
many distinct hard structure areas could also increase
connectivity between geographically distant populations

(Folpp et al. 2011; Mora et al. 2003), as the structures may

2 The state of being omnivorous, i.e., an omnivorous animal is

one that has the ability to eat and survive on both plant and

animal matter.
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provide patches of attractive habitat, helping structure-

oriented species traverse the mostly sandy OCS.

Future offshore wind structures would lie in the paths of
some migratory species, including finfish and invertebrates
that exhibit onshore/offshore seasonal migrations (e.g.,
summer flounder, longfin squid, monkfish [Lophius spp.],
black sea bass, and lobster). Structures can attract finfish
and invertebrates that approach the structures during their
migrations. This could tend to slow migration if migrating
individuals choose to find food or shelter at the structure
instead of proceeding at their typical pace of travel.
However, temperature is expected to be a bigger driver of
habitat occupation and migration than structure would be
(Moser and Shepherd 2009; Fabrizio et al. 2014; Secor et
al. 2018). Migratory animals would likely be able to proceed

from structures unimpeded.

In addition to these studies, some countries like
Belgium and Denmark have funded long-term monitoring
programs (Bergstrom et al. 2014; Kerckhof et al. 2019).

These studies broadly show that long-term
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operational impacts on the marine benthic environment
(e.g., increased animal abundances) are evident close to
foundations and scour protection, and no impacts have
been evident at the scale of an entire facility (Bergstrom et
al. 2014). In Belgium, monitoring conducted at wind facilities
between 2005 and 2016 found the number of epibenthic
and demersal-benthopelagic fish species remained similar
over the years and was not affected by the construction of
the wind facilities (Kerckhof et al. 2019). Epibenthic density
and biomass showed a similar trend with an increase in the
first two years after construction. These higher values
however levelled off three years after construction. As for
epibenthos, demersal-benthopelagic fish seemed to show
more variance in densities only in the first few years after
construction. These results indicate that the soft sediment
ecosystem in between the turbines (at distances greater
656 feet [200 meters]) has not changed substantially 5 to

6 years after construction and that species assemblages
within the offshore wind farms seem to be mainly structured
by temporal variability at larger spatial scales (e.g.,

temperature fluctuations, hydrodynamic changes, plankton
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blooms). Similar to studies in other parts of the North Sea,
there were some species of fish that seemed to respond
positively to the offshore wind facility, but these potentially
beneficial effects cannot be untangled from the reduction in
fishing effort within the wind facility. With the exception of
the United Kingdom, European countries have prohibited

mobile trawl fishing within offshore wind facilities.

Considering the above information, BOEM anticipates that
the impacts of the presence of structures on finfish,
invertebrates, and EFH may be neutral to beneficial. These
impacts would be permanent as long as the structures

remain.

Regulated fishing effort: \While primarily an ongoing
activity, regulated fishing effort directly impacts finfish,
invertebrates, and EFH by modifying the nature, distribution,
and intensity of fishing-related impacts (mortality, bottom
disturbance). Regulated fishing effort results in the removal
of a substantial amount of the annually produced biomass
of commercially regulated finfish and invertebrates and can

also influence bycatch of non-regulated species. Future
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offshore wind development other than the proposed Project
could indirectly influence finfish, invertebrates, and EFH
through this IPF by indirectly influencing the management
measures chosen to support fisheries management goals,
which may alter the nature, distribution, and intensity of
fishing-related impacts on finfish, invertebrates, and EFH.

Section 3.11.1 provides details.

Seabed profile alterations: Dredging used in the course of
cable installation can cause localized, short-term impacts
(habitat alteration, change in complexity) on finfish,
invertebrates, and EFH through seabed profile alterations,
as well as through sediment deposition. The level of impact
from seabed profile alterations could depend on the time of
year that they occur, particularly in nearshore locations,
especially if they overlap with times and places of high
finfish and invertebrate abundance or sensitive life stages.
The need for dredging depends on local seafloor conditions;
assuming the areal extent of such impacts is proportional to
the length of cable installed, such impacts from future

offshore wind activities other than the proposed Project
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would likely be on the order of 20 times more than the
proposed Project alone. Dredging is most likely in sand
wave areas where typical jet plowing is insufficient to meet
target cable burial depth. Sand waves that are dredged
would likely be redeposited in like sediment areas. Any
particular sand wave may not recover to the same height
and width as pre-disturbance, however, the habitat function
would largely recover post-disturbance. Therefore, seabed
profile alterations, while locally intense, have little impact on
finfish, invertebrates, and EFH on a regional (Cape Hatteras

to Gulf of Maine) scale.

Sediment deposition and burial: Dredged material
disposal during construction would cause temporary,
localized turbidity increases and long-term sedimentation or
burial at the immediate disposal site. Cable
emplacement/maintenance activities (including dredging)
during construction or maintenance of future offshore wind
projects could cause sediment suspension for 1 to 6 hours
at a time, after which the sediment is deposited on the

seafloor. Sediment deposition could have impacts on
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demersal eggs and larvae, such as longfin squid eggs
(which are known to have high rates of mortality if egg
masses are exposed to abrasion or burial), winter flounder
eggs, and shellfish larvae. Impacts may vary based on
season or time of year and location. Assuming the areal
extent of such impacts is proportional to the length of cable
installed, such impacts would likely be on the order of 20
times more than the proposed Project (i.e., the proposed
Project estimated that it would cause sediment deposition
on up to 2,594 acres [10.5 km?]). Increased sediment
deposition may occur during multiple years. The area with a
cumulatively greater sediment deposition from simultaneous
or sequential activities would be limited, as most of the
impacted areas would only be lightly sedimented (less than
0.04 inch [1 millimeter]) and would recover naturally in the

short term.

Climate change: Finfish, invertebrates, and EFH may be
affected by climate change, primarily from increasing ocean
surface and bottom temperatures, which has been shown to

impact the distribution of fish in the northeast United States,
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with several species shifting their centers of biomass either
northward or to deeper waters (Hare et al. 2016). As a
result of climate change, the composition of the fish
assemblage in any particular location, and the seasonal
dynamics of that assemblage, may change, potentially
indirectly leading to changes in fishing activity. Warming of
ocean waters is expected to influence the migrations of
finfish and invertebrates and may influence the frequencies
of various diseases (Hoegh-Guldberg and Bruno 2010;
Brothers et al. 2016). Carbon dioxide emissions also cause
ocean acidification, possibly contributing to reduced growth
or the decline of invertebrates that have calcareous shells
(PMEL 2020). Refer to Section A.8.1 for details on the
expected contribution of offshore wind activities to climate

change.

Other considerations: The endangered Atlantic sturgeon
(Acipenser oxyrinchus oxyrinchus) is the only finfish or
invertebrate listed under the Endangered Species Act (ESA)
that may be affected by the proposed Project. The Atlantic

sturgeon is likely to occur in offshore waters in the winter
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months, moving in a southward and offshore direction as
inshore/northern waters become colder. Ongoing activities,
future non-offshore wind activities, and future offshore wind
activities other than the proposed Project may also affect
the Atlantic sturgeon. Because all five Distinct Population
Segments of the Atlantic sturgeon could be affected by the
proposed Project, the geographic analysis area for finfish,
invertebrates, and EFH for this species is its entire range,
approximated by Figure A.7-5. According to the analysis in
BOEM'’s Biological Assessment (BA) for the Proposed
Action (BOEM 2019b), all of the IPFs and impacts on finfish
and EFH discussed above could also apply to the Atlantic
sturgeon. The most prominent IPF for sturgeon is likely to
be noise from pile driving; however most pile driving is
anticipated to occur in the summer, when Atlantic sturgeon
are more likely to reside in rivers and nearshore waters,

thus minimizing their exposure to pile-driving noise.
3.4.1.2. Conclusions

The proposed Project would not be built under the No

Action Alternative and hence would not itself have any
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adverse impacts on finfish, invertebrates, and EFH. BOEM
expects ongoing activities, future non-offshore wind
activities, and future offshore wind activities to have
continuing temporary to permanent impacts (disturbance,
displacement, injury, mortality, reduced reproductive
success, habitat degradation, habitat conversion) on finfish,
invertebrates, and EFH, primarily through resource
exploitation/regulated fishing effort, dredging, bottom
trawling, bycatch, G&G survey noise, pile-driving noise, new
cable emplacement, the presence of structures, and climate

change.

Considering all the IPFs together, BOEM anticipates that
the overall impacts associated with the future offshore wind
activities in the geographic analysis area would result in
moderate adverse impacts and could potentially include
moderate beneficial impacts. Future offshore wind
activities are expected to contribute considerably to several
of these IPFs, the most prominent being the presence of
structures, namely foundations and scour/cable protection.

The majority of offshore structures in the geographic
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analysis area for finfish, invertebrates, and EFH would be
attributable to the future offshore wind industry. The future
offshore wind industry would also be responsible for the
majority of impacts related to new cable emplacement and
to pile-driving noise. However, BOEM expects that ongoing
impacts resulting from fishing pressure, especially via
dredging and bottom trawling methods, would continue to
be one of the most impactful IPFs controlling the condition
of finfish and invertebrates in the geographic analysis area

for finfish, invertebrates, and EFH.

Under the No Action Alternative, finfish, invertebrates, and
EFH would continue to follow current regional trends and
respond to current and future environmental and societal
activities. The No Action Alternative would forgo the
fisheries monitoring that Vineyard Wind has committed to
voluntarily perform, the results of which could provide an
understanding of the effects of offshore wind development,
benefit future management of finfish, invertebrates, and

EFH, and inform planning of other offshore developments;
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however, other ongoing and future surveys could still

provide similar data to support similar goals.

3.4.2. Proposed Action and Action Alternatives

3.4.2.1. Cumulative Impacts of the Proposed

Action

The direct and indirect impacts of the Proposed Action on
finfish, invertebrates, and EFH were described in Draft EIS
Section 3.3.6.3, and additional information is included in
Table 3.4-1. The Proposed Action would likely result in
impacts (disturbance, displacement, injury, mortality,
reduced reproductive success, habitat degradation, habitat
conversion) that are expected to be local and to not alter the
overall character of finfish, invertebrates, and EFH in the
geographic analysis area for finfish, invertebrates, and EFH.
The potential impacts would partially depend on which
offshore export cable route and landfall method were
chosen, so this analysis assumes the maximum-case
scenario. Some impacts would be adverse and some could

be beneficial; overall, the direct and indirect impacts of the
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Proposed Action on finfish, invertebrates, and EFH would
likely be moderate, including the presence of structure,

which may result in moderate beneficial impacts.

The Proposed Action would contribute to impacts through
all the IPFs named in Section 3.4.1.1 except for light from
vessels and port utilization; the Proposed Action would not
involve changes to port utilization (and the Proposed
Action's use of an already upgraded and operating port
facility is not expected to impact finfish, invertebrates, and
EFH). The most impactful IPFs would likely include pile-
driving noise, which would cause mortality, injury, and
behavioral changes for 4 to 6 hours at a time during
construction; new cable emplacement, which would cause
mortality, injury, turbidity, and short-term to long-term
habitat degradation; and the presence of structures, which
would lead to a permanent, possibly beneficial, impact as
long as the structures remain. Other IPFs would likely
contribute impacts of lesser intensity and extent, and would

occur primarily during construction, but also during
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operations and decommissioning. For details, refer to
Table 3.4-1.

Six IPFs or sub-IPFs in Table 3.4-1 were not discussed
previously in the Draft EIS sections regarding finfish,
invertebrates, and EFH. The first, accidental releases of
invasive species from vessels associated with the Proposed
Action, would have a low risk of resulting in widespread and
permanent impacts. The increase in risk of accidental
releases of invasive species attributable to the Proposed

Action would be negligible.

Impacts from anchoring were discussed only in Draft EIS
Section 3.3.5.3. Subsequent to publication of the Draft EIS,
BOEM decided to assess specifically the potential impacts
of anchoring on finfish, invertebrates, and EFH. Anchoring
used in the course of the Proposed Action would leave
marks on the seabed, increase turbidity levels, and have the
potential for direct contact to cause mortality of benthic and
demersal species. The COP (Volume IlI; Epsilon 2018a)
estimated that anchoring would disturb up to 4.4 acres

(17,806 m?). All impacts would be localized, turbidity would
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be temporary, and most impacts from direct contact would
be recovered in the short term. Degradation of sensitive
habitats such as certain types of hard bottom (e.g., boulder
piles), if it occurs, could be long-term. The Proposed Action
would not anchor in eelgrass. The anticipated direct and
indirect impacts of anchoring on finfish, invertebrates, and

EFH would be minor.

The Draft EIS also did not contemplate light as an IPF
affecting finfish, invertebrates, and EFH. The Proposed
Action would allow nighttime work only on an as-needed
basis (and would not allow pile driving to begin at night), in
which case the Project would reduce lighting of vessels, so
light from vessels is not anticipated to result in biologically
meaningful impacts on finfish, invertebrates, and EFH. Up
to 100 turbines and 2 ESPs would bear aviation hazard
navigation lights, but no downward-focused lighting. Only a
small fraction of the emitted light would enter the water.
Therefore, light resulting from the Proposed Action would be
minimal and would be expected to lead to no impact on

finfish, invertebrates, and EFH.
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The Draft EIS also did not consider noise from G&G
surveys because it was previously assumed that the
Proposed Action would not lead to impacts from G&G
surveys; however, BOEM now considers the possibility of
direct and indirect impacts resulting from G&G surveys used
to inspect the cables after installation, as well as from pre-
construction surveys associated with other projects. Noise
from G&G surveys may occur during the Proposed Action.
G&G noise can disturb finfish and invertebrates in the
immediate vicinity of the survey and can cause temporary
behavioral changes. Impacts on finfish, invertebrates, and

EFH are anticipated to be negligible.

Finally, the Draft EIS also did not describe how the
presence of structures could result in hydrodynamic
disturbances or potentially affect migration. BOEM has
included these sub-IPFs in response to public comments
received on the Draft EIS. The natures of these sub-IPFs
and of their impacts on finfish, invertebrates, and EFH are
described in detail in Section 3.4.1.1. The Proposed Action

could result in up to 102 foundations and 152 acres
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(0.6 km?) of scour/cable protection that could influence
hydrodynamics and/or migration in the manner discussed
above. Considering that such impacts are anticipated to be
highly localized and to vary seasonally, and that the
Proposed Action would involve no more than 102

foundations, these impacts would likely be negligible.

Changes to the design capacity of the turbine to be used
would not alter the maximum potential impacts on finfish,
invertebrates, and EFH for the Proposed Action and all
other action alternatives because the maximum-case
scenario involved the maximum number of WTGs (100)
allowed in the PDE. Changes to the design of the substation
would also not alter the potential impacts on finfish,
invertebrates, and EFH for the Proposed Action and all
other action alternatives because the substation site is on
land and would have no impact on finfish, invertebrates, and
EFH.

The cumulative impacts of the Proposed Action in addition
to ongoing activities, future non-offshore wind activities, and

future offshore wind activities are listed by IPF in
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Table 3.4-1. The natures of the primary IPFs and of
potential impacts on finfish, invertebrates, and EFH are
described in detail in Section 3.4.1.1. Under the No Action
Alternative, BOEM expects ongoing activities, future non-
offshore wind activities, and future offshore wind activities
other than the Proposed Action to have continuing
temporary to permanent impacts on finfish, invertebrates,
and EFH, primarily through the following IPFs: resource
exploitation, regulated fishing effort, bycatch, G&G survey
noise, pile-driving noise, new cable emplacement, the

presence of structures, and climate change.

The cumulative impacts of the Proposed Action in addition
to ongoing activities, future non-offshore wind activities, and
future offshore wind activities would be of the similar types
described in Section 3.4.1.1, but may differ in intensity and
extent. It is assumed that the energy demand that the
Vineyard Wind 1 Project would fill (if approved) would likely
be met by other projects in remaining areas of the
Massachusetts, Rhode Island, and/or New York leases (if

not approved). Although the impacts from a substitute
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project may differ in location and time, depending on where
and when offshore wind facilities are developed to meet the
remaining demand, the nature of impacts and the total
number of WTGs would be similar either with or without the
Proposed Action, as described in Section 3.4.1. In other
words, future offshore wind facilities capable of generating
9,404 MW would be built in the Rl and MA Lease Areas,
although, in the absence of the Proposed Action, none
would be built before 2021.

Accidental releases: The negligible incremental impact of
the Proposed Action would not increase the risk of
accidental releases beyond the risk under the No Action
Alternative. Cumulatively, the risk of impacts on finfish,
invertebrates, and EFH due to accidental releases of
invasive species could be major if the invasive species
become(s) established and out-compete(s) native fauna.
However, the greatest source of risk comes from ongoing
activities, with offshore wind contributing only a small
amount of increased vessel traffic from overseas ports. The

cumulative impacts of other types of accidental releases
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would be highly similar to the impacts under the No Action

Alternative and would be negligible to minor.

Anchoring: The minor incremental impact of anchoring on
4.4 acres (17,806 m?) in the Proposed Action would not
increase the impacts of anchoring beyond the
approximately 276 acres (1.1 km?) of impacts under the No
Action Alternative. According to the assumptions stated in
Section 3.4.1.1, the amount of anchoring disturbance in the
Proposed Action does not add to the amount of anchoring
disturbance under the No Action Alternative, but rather it
preempts an equal amount that might otherwise have
occurred at a later time. Cumulative impacts of this IPF on
finfish, invertebrates, and EFH associated with the
Proposed Action and past, present, and reasonably
foreseeable activities are anticipated to be minor. All
impacts would be localized, turbidity would be temporary,
and mortality from direct contact would be recovered in the
short term. Degradation of sensitive habitats, if it occurs,
could be long-term. The Proposed Action would not anchor

in eelgrass.
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EMF: The negligible to minor incremental impact of the
Proposed Action would not increase the impacts of EMF
beyond the impacts under the No Action Alternative.
Therefore, cumulative impacts associated with the
Proposed Action and past, present, and reasonably
foreseeable activities would be highly similar to the impacts
under the No Action Alternative and would be negligible to
minor. As described in Section 3.4.1.1, EMF from multiple
cables would not overlap even for multiple cables within a
single OECC.

Light: The negligible incremental impact of the Proposed
Action would not noticeably increase the impacts of light
beyond the impacts under the No Action Alternative.
Therefore, cumulative impacts associated with the
Proposed Action and past, present, and reasonably
foreseeable activities would be highly similar to the impacts
under the No Action Alternative and would be negligible,

mostly attributable to ongoing activities.

New cable emplacement/maintenance: The Proposed

Action’s moderate incremental impact of up to 328 acres
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(1.3 km?) of seafloor disturbed by cable installation and up
to 69 acres (0.3 km?) affected by dredging prior to cable
installation would not increase the total impact(s) of all cable
installation activities, including offshore wind activities, that
occur within the geographic analysis area for finfish,
invertebrates, and EFH because, according to the
assumptions stated in Section 3.4.1.1, the amount of new
cable in the Proposed Action does not add to the amount of
new cable under the No Action Alternative, but rather it
preempts an equal amount that might otherwise have
occurred at a later time. In most locations, the affected
areas are expected to recover naturally, and impacts would
be short-term because seabed scars associated with jet
plow cable installation are expected to recover in a matter of
weeks, allowing for rapid recolonization (MMS 2009,
Appendix H). Suspended sediment concentrations during
activities other than dredging would be within the range of
natural variability for this location. The cumulative impacts of
this IPF on finfish, invertebrates, and EFH associated with
the Proposed Action and past, present, and reasonably

foreseeable activities are anticipated to be moderate. Any
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dredging necessary prior to cable installation could also

contribute additional impacts.

Noise: The negligible to minor incremental impacts of the
Proposed Action would not increase the impacts of noise
beyond the impacts under the No Action Alternative (minor
to moderate). Therefore, cumulative impacts associated
with the Proposed Action and past, present, and reasonably
foreseeable activities would be highly similar to the impacts
under the No Action Alternative and would be minor to

moderate.

Port utilization: Because the Proposed Action would cause
no change in port utilization, no cumulative impacts of this
IPF on finfish, invertebrates, and EFH can be attributed to
the Proposed Action, although ongoing and future activities,
including other offshore wind projects, are expected to

cause impacts.

Presence of structures: The various types of impacts on
finfish, invertebrates, and EFH that could result from the
presence of structures, such as entanglement and gear

loss/damage, hydrodynamic disturbance, fish aggregation,
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habitat conversion, and migration disturbances, are
described in detail in Section 3.4.1.1. The negligible to
moderate incremental impacts of the Proposed Action
would not increase the impacts beyond those of the No
Action Alternative. Cumulatively, using the assumptions in
Appendix A, there could be up to approximately 1,221 acres
(4.9 km?) of new hard protection atop cables. Of this area,
98 acres (0.4 km?) would result from the Proposed Action,
and the remainder is the estimated result of other offshore
wind projects in the geographic analysis area for finfish,
invertebrates, and EFH. The total soft bottom area that
would be modified is less than 0.002 percent of available
soft bottom in the geographic analysis area for finfish,
invertebrates, and EFH. The cumulative number of
foundations, the amount of scour protection, and the
amount of cable protection would be the same under the
Proposed Action and under the No Action Alternative. The
structures and the consequential impacts would remain at
least until decommissioning of each facility is complete.
Considering the above information, the cumulative impacts

of this IPF on finfish, invertebrates, and EFH associated
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with the Proposed Action and past, present, and reasonably
foreseeable activities are anticipated to include moderate

impacts and possibly moderate beneficial impacts.

Regulated fishing effort: Regulated fishing effort can
affect finfish, invertebrates, and EFH by modifying the
nature, distribution, and intensity of fishing-related impacts
(mortality, bottom disturbance). The Proposed Action and
other future offshore wind development could indirectly
influence this IPF (Section 3.11), possibly indirectly
influencing when, where, and to what degree fishing
activities affect finfish, invertebrates, and EFH. See
Section 3.11.2 for the cumulative contribution of ongoing,
future non-offshore wind, future offshore wind other than the
Proposed Action, and the Proposed Action on regulated
fishing effort. The intensity of impacts on finfish,
invertebrates, and EFH under future fishing regulations is
uncertain, but would likely be similar to or less than under

the status quo, and would likely qualify as moderate.

Seabed profile alterations: The minor incremental

impacts of the Proposed Action would not increase the
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impacts beyond those of the No Action Alternative because,
according to the assumptions stated in Section 3.4.1.1, the
69 acres (0.3 km?) of dredging in the Proposed Action does
not add to the amount of dredging under the No Action
Alternative, but rather it preempts an equal amount that
might otherwise have occurred at a later time. Although the
amount of seabed profile alteration in the No Action
Alternative is not known, it is likely to be on the order of

20 times more than the Proposed Action. The cumulative
impacts of this IPF on finfish, invertebrates, and EFH
associated with the Proposed Action and past, present, and
reasonably foreseeable activities are also anticipated to be

minor.

Sediment deposition and burial: The minor incremental
impacts of the Proposed Action would not increase the
impacts beyond those of the No Action Alternative because,
according to the assumptions stated in Section 3.4.1.1, the
approximately 2,594 acres [10.5 km?] subject to sediment
deposition in the Proposed Action does not add to the

amount of sediment deposition under the No Action
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Alternative, but rather it preempts an equal amount that
might otherwise have occurred at a later time. Although the
amount of sediment deposition in the No Action Alternative
is not known, it is likely to be on the order of 20 times more
than the Proposed Action. The cumulative impacts of this
IPF on finfish, invertebrates, and EFH associated with the
Proposed Action and past, present, and reasonably

foreseeable activities are also anticipated to be minor.

Climate change: This IPF would contribute to the reduced
growth or decline of invertebrates that have calcareous
shells, alterations in migration patterns, and increased
disease frequency. Because this IPF is a global
phenomenon, the cumulative impacts through this IPF
would be the same as those under the No Action
Alternative. The intensity of impacts resulting from climate
change are uncertain, but are anticipated to qualify as

minor to moderate.

Other considerations: For temporary impacts, including
the effects of pile-driving noise and the temporary

disturbance caused by anchoring, it is likely that a portion,
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possibly the majority, of such impacts from future activities
would not overlap in time with the temporary impacts of the
Proposed Action. However, some |IPFs that can cause

temporary impacts can also cause long-term to permanent

impacts.

The endangered Atlantic sturgeon (Acipenser oxyrinchus
oxyrinchus) may be affected by the Proposed Action.
Consistent with the analysis in BOEM'’s BA for the Proposed
Action (BOEM 2019Db), all the IPFs and impacts on finfish
and EFH discussed above could also apply to the Atlantic
sturgeon. Individuals from the five distinct population
segments of ESA-listed Atlantic sturgeon (Acipenser
oxyrinchus oxyrinchus) may be affected by the Proposed
Action, although BOEM does not anticipate that any Atlantic
sturgeon will be seriously injured or killed as a result of
exposure to any IPF. The most significant IPF for individual
sturgeon is likely to be noise from pile driving; however,
even considering the cumulative impacts scenario, effects
to individual Atlantic sturgeon are expected to be limited to

temporary behavioral disturbance. As such, the Proposed
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Action and ongoing and reasonably foreseeable actions are
not anticipated to result in adverse population

consequences.

The cumulative impacts resulting from individual IPFs
associated with the Proposed Action would range from
negligible to moderate and moderate beneficial.
Considering all the IPFs together, BOEM anticipates that
the cumulative impacts associated with the Proposed Action
and past, present, and reasonably foreseeable activities
would result in moderate impacts on finfish, invertebrates,
and EFH in the analysis area. The main drivers for this
impact rating are fishing mortality, climate change, ongoing
recurring bottom disturbance from bottom-tending fishing
gear, and direct mortality resulting from offshore
construction. The Proposed Action would contribute to the
overall impact rating primarily through the temporary
disturbance due to new cable emplacement and permanent
impacts from the presence of structures (cable protection
measures and foundations). BOEM has considered the

possibility of a major impact resulting from invasive species;
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this level of impact could occur if an invasive species were
to adversely impact ecosystem health or habitat quality at a
regional scale. While it is an impact that should be
considered, it is also unlikely to occur. Invasive species
have already been documented on Georges Bank, and the
risk of impacts within the analysis area would be highly
similar under the No Action Alternative or under the
Proposed Action, as ongoing activities (e.g., shipping and
marine debris) contribute most of the risk through this IPF.
Thus, the overall cumulative impacts on finfish,
invertebrates, and EFH would likely qualify as moderate
because a notable and measurable impact is anticipated,
but the resource would likely recover completely when the
impacting agent were gone and remedial or mitigating

action were taken.

3.4.2.2. Cumulative Impacts of Alternative B, C,
D1, D2, and E

The direct and indirect impacts of Alternatives B, C, D1, D2,
or E on finfish, invertebrates, and EFH are described in the
Draft EIS Section 3.3.6. The impacts under Alternatives B,
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C, D1, D2, or E would differ from those under the Proposed
Action only in the direct and indirect impacts of the
proposed Project; the cumulative impact contributions from
past, present, and reasonably foreseeable activities would
be the same under any alternative. The direct and indirect
impacts of Alternative B would be similar to, but slightly less
than, those of the Proposed Action because impacts on the
Lewis Bay shellfish beds and sensitive life stages of finfish
and shellfish would be avoided, and the OECC would be
approximately 9 percent shorter under Alternative B than
under the maximum-case scenario of the Proposed Action
using the New Hampshire Avenue landfall site. According to
the results of the sediment dispersion model (Epsilon
2018a), deposition of 0.04 to 0.2 inch (1 to 5 millimeters) of
sediment could potentially occur on up to 2,248 acres

(9.1 km?), while deposition of more than 0.2 inch

(5 millimeters) would be limited to 91 acres (0.4 km?) along
the western OECC to the Covell’'s Beach landfall site. In
other respects, the incremental impacts of Alternative B on
finfish, invertebrates, and EFH would be similar to those of

the Proposed Action.
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The direct and indirect impacts of Alternative C would be
very similar to those under the Proposed Action (Draft EIS
Section 3.3.6.5). The direct and indirect impacts of
Alternatives D1 and D2 on finfish, invertebrates, and EFH
would be similar to, but slightly greater than, those of the
Proposed Action due to an increase in inter-array cable
(Draft EIS Section 3.3.6.6). Recent forecasts by Vineyard
Wind estimate that the length of inter-array cabling would be
approximately 186.4 miles (300 kilometers) under
Alternative D1 or D2, which exceeds the maximum design
parameter in the COP PDE of 171 miles (275 kilometers).
The direct and indirect impacts of Alternative E would be
less than those of the Proposed Action because IPFs
associated with the installation of WTGs, including pile-
driving noise, temporary habitat disturbance, turbidity, and
sediment deposition, would be reduced by approximately
16 percent compared to the maximum-case scenario under
the Proposed Action (Draft EIS Section 3.3.6.7). However,
the level of impact on finfish, invertebrates, and EFH under
Alternative E would still be of a similar level to that of the

Proposed Action. Overall, the direct and indirect impacts of
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Alternative B, C, D, or E on finfish, invertebrates, and EFH
would likely be minor to moderate, including the presence
of structure, which may result in moderate beneficial

impacts, as described in Section 3.4.2.1.

While Alternatives B and E may be slightly less impactful to
finfish, invertebrates, and EFH than the Proposed Action
and Alternative D may be slightly more impactful than the
Proposed Action, the cumulative impacts under Alternative
B, C, D, or E would be similar to the cumulative impacts
under the Proposed Action (with individual IPFs leading to
impacts ranging from negligible to moderate and
moderate beneficial). The overall cumulative impacts of
Alternative B, C, D, or E when combined with past, present,
and reasonably foreseeable activities on finfish,
invertebrates, and EFH would be of the same level as under
the Proposed Action—moderate. This impact rating is
driven mostly by ongoing activities, such as fishing mortality,
climate change, and bottom-tending fishing gear, as well as
by the construction, installation, and presence of other

offshore wind structures.
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3.4.2.3. Direct, Indirect, and Cumulative Impacts

of Alternative F

Alternative F analyzes a vessel transit lane through the
WDA, in which no surface occupancy would occur. BOEM
assumes for the purposes of this analysis that the northern
transit lane through the Vineyard Wind lease area (OCS-A
0501) would continue to the southeast through lease areas
OCS-A 0520 and OCS-A 0521 and northwest through lease
area OCS-A 0500. The WTGs that would have been
located within the transit lane would not be eliminated from
the Proposed Action; instead, the displaced WTGs would be
shifted to locations south within the Lease Area. Under this
alternative, BOEM is analyzing a 2- and 4-nautical-mile
northwest/southeast vessel transit lane through the WDA
combined with any action alternative; however, this analysis
focuses on the combination of Alternative F with either the
Proposed Action or Alternative D2 layout. Therefore, the
number of turbines would remain the same. The northern
transit lane within the WDA could result in the relocation of

16 to 34 WTG placements, an increased extent of inter-
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array cables, and a 12 to 61 percent increase in the size of
the WDA, depending on whether the Proposed Action or
Alternative D2 layout is used and how wide the transit

lane is.

The direct and indirect impacts of Alternative F on finfish,
invertebrates, and EFH would be greater than those of the
Proposed Action because the length of inter-array cabling
would increase and would likely exceed the maximum
design parameter in the COP PDE of 171 miles

(275 kilometers) due to the need to traverse a 2- or
4-nautical-mile transit lane; the seafloor area affected in the
course of inter-array cable installation and operations and
maintenance would also increase. Recent forecasts by
Vineyard Wind estimate that the length of inter-array cabling
would be approximately 221 miles (355 kilometers) under
Alternative F with a 4-nautical-mile transit lane and the
Proposed Action layout, and 234 miles (376 kilometers) with
a 4-nautical-mile transit lane and the Alternative D2 layout; if
the transit lane were only 2 nautical miles wide, the length of

inter-array cabling would still exceed that in the COP PDE
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but would be somewhat less than with a 4-nautical-mile
transit lane. Additional site characterization surveys may
cause local temporary impacts that are difficult to detect.
Slight changes in finfish and invertebrate communities could
occur with changing location and depth of proposed Project
impacts in a different portion of the lease area, but BOEM
anticipates these changes to be insignificant, based on the
similarity of sediments and invertebrate communities across
the WDA (COP Volume Il, Appendix H-4; Epsilon 2018a).
Therefore, expanding the WDA and shifting some activities
and structures to the south/southwest would not likely affect
different finfish, invertebrates, and EFH or change the
nature of potential impacts on finfish, invertebrates, and
EFH. For the same reason, the potential impacts on finfish,
invertebrates, and EFH of Alternative F do not depend on
the other turbine layout constraints (Proposed Action,
Alternative D2, or any other alternative) or on the width of
the transit lane (2 nautical miles or 4 nautical miles), with
the exception that a greater amount of cable would lead to
greater impacts. While Vineyard Wind would have the

liberty to configure the inter-array and inter-link cables within
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the bounds established by the final approved COP, the
minimum cable length technically necessary to connect
enough WTGs to meet the 800 MW generation capacity in
the COP (and thus, the impacts of the cable on finfish,
invertebrates, and EFH) would likely be shortest for a
2-nautical-mile transit lane combined with the layout of the
Proposed Action (or Alternative B or Alternative E) and the
longest for a 4-nautical-mile transit lane combined with the
layout of Alternative D2. Overall, the direct and indirect
impacts of Alternative F on finfish, invertebrates, and EFH
would likely be minor to moderate, including the presence
of structure, which may result in moderate beneficial

impacts.

Because the transit lanes are generally not oriented to
existing fishing patterns, it is not anticipated that there would
be an increase in the utilization of bottom-tending fishing
gear in the transit lane. Thus, the difference in commercial
fishing pressure between Alternative F and the Proposed
Action would likely be biologically insignificant in relation to

existing commercial fishing harvest regionally.

3-195



Vineyard Wind 1 Offshore Wind Energy Project—SEIS Chapter 3—Environmental
Consequences

In considering the cumulative impacts of Alternative F when
combined with past, present, and reasonably foreseeable
activities, BOEM assumes for the purposes of this analysis
that the northern transit lane through the Vineyard Wind
lease area (OCS-A 0501) would continue to the southeast
through lease areas OCS-A 0520 and OCS-A 0521 and
northwest through lease area OCS-A 0500. The cumulative
impacts of Alternative F would be similar to the cumulative
impacts under the Proposed Action (with individual IPFs
leading to impacts ranging from negligible to moderate
and moderate beneficial). The overall cumulative impacts
of Alternative F when combined with past, present, and
reasonably foreseeable activities on finfish, invertebrates,
and EFH would be of the same level as under the Proposed
Action—moderate. The width of the transit lane and the
other alternative(s) which Alternative F is combined could
slightly modify the amount of cumulative impacts by
modifying the amount of incremental impact, as discussed
above; however, the overall level of cumulative impacts
would be similar for any contemplated version of Alternative

F (moderate), which is driven mostly by ongoing activities,
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such as fishing mortality, climate change, bottom-tending
fishing gear, as well as by the construction, installation, and

presence of other offshore wind structures.

BOEM has qualitatively evaluated the cumulative impacts of
implementing all six RODA-recommended transit lanes,
including the northern transit lane described for Alternative
F, as well as five other transit lanes through the Rl and MA
Lease Areas. To the extent additional transit lanes are
implemented in the future outside of the WDA as part of
RODA's suggestion, the WTGs for future offshore wind
projects may need to be located further from shore, similar
to the proposed Project under Alternative F. As a result,
establishment of additional transit lanes could require
increased lengths of offshore export cable and therefore
effects to finfish, invertebrates, and EFH. This could result in
some activities that are uncertain and may lead to greater,
lesser, or similar impacts on finfish, invertebrates, and EFH.
If all the proposed transit lanes were implemented, this
would not allow the technical capacity of offshore wind

power generation assumed in Chapter 1 to be met.
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Specifically, assuming that all WTGs would be of 12-MW
capacity, then an estimated 800 foundations (784 WTGs
and 16 ESPs) within the Rl and MA Lease Areas would be
required to meet the offshore energy demand.?
Cumulatively with implementation of all six transit lanes with
4-nautical-mile transit lanes and a 1- by 1-nautical-mile
WTG layout would only allow space for a maximum of 736
foundations. If in the future all six transit lanes were
implemented with 2-nautical-mile width and/or the Proposed
Action layout, there may not be enough space to develop
power generation capacity to meet demand in
Massachusetts, Rhode Island, and New York. Therefore,
cumulative impacts under this scenario would likely fall
somewhere between the cumulative impacts of the
Proposed Action (or of Alternative D2) and the cumulative
impacts of Alternative F with 4-nautical-mile transit lanes

and the proposed Project layout per Alternative D2.

3 If the WTG sizes specified in Appendix A are assumed, a total of

975 foundations would be required.
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3.4.2.4. Comparison of Alternatives

As discussed in the Draft EIS Section 3.3.6.9, the direct and
indirect impacts associated with the Proposed Action do not
change substantially under Alternatives B through E.
Although the amount of impacts from cabling varies slightly
among alternatives, the overall level of direct and indirect
impacts would be similar for all action alternatives (minor to
moderate, including the presence of structure, which may
result in moderate beneficial impacts). Ultimately, the
same construction, operations and maintenance, and
decommissioning activities would still occur, albeit at a
reduced scale in some cases. Alternative B would avoid
Lewis Bay, thus avoiding impacts on shellfish beds and
sensitive life stages of finfish and shellfish in that location,
and would reduce impacts proportional to the length of the
OECC by approximately 9 percent compared to the
maximum-case scenario under any other action alternative.
Alternative E would reduce impacts related to the number of
WTGs by approximately 16 percent compared to the

maximum-case scenario under any other action alternative;
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it is important to note that not all impacts are related to the
number of WTGs, and thus the total impact would be
reduced by less than 16 percent; it is also important to note
that Alternative E would reduce the potentially beneficial
impacts as well as reduce the impacts. Alternative F, not
contemplated in the Draft EIS, would have direct and
indirect impacts on finfish, invertebrates, and EFH that
would be greater than those of the Proposed Action

because the length of inter-array cabling would increase.

BOEM has considered Alternatives B, C, D, E, and F in an
attempt to reduce conflicts with commercial fishing; these
alternatives could indirectly expose commercially important
finfish and invertebrates to harvest in areas where they
otherwise might experience less commercial fishing
pressure from mobile gears under the Proposed Action.
Although fishing pressure is a very important factor affecting
finfish and invertebrates and fishing pressure may be
substantially influenced by the presence of structures
offshore, the difference in commercial fishing pressure

among alternatives is anticipated to be biologically
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insignificant in relation to existing commercial fishing

pressure regionally.

Cumulative impacts under any action alternative would
likely be similar because the majority of the cumulative
impacts result from ongoing activities and other future
offshore wind projects. However, the differences in
incremental impacts between action alternatives should still
be considered alongside the impacts of other ongoing and
future activities. Therefore, cumulative impacts on finfish,
invertebrates, and EFH would be slightly lower under
Alternative B or Alternative E than under the maximum-case
scenario in any other action alternative (other than
Alternative F), although, under any alternative, the level of
individual impacts would range from negligible to
moderate and moderate beneficial and the overall
cumulative impact would be moderate. The cumulative
impacts on finfish, invertebrates, and EFH under Alternative

F would likely qualify as moderate.

In conclusion, the overall level of cumulative impacts on

finfish, invertebrates, an