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Area: Lease Area OCS-A 0501
Abstract:

This Final Environmental Impact Statement (FEIS) assesses the potential environmental, social,
economic, historic, and cultural impacts that could result from the construction, operation, maintenance,
and decommissioning of an approximately 800-megawatt offshore wind energy facility located more than
14 miles (23.6 kilometers) southeast of Martha’s Vineyard. This Vineyard Wind 1 Offshore Wind Energy
Project (Project) is proposed by Vineyard Wind LLC and designed to serve demand for renewable energy
in New England. The FEIS was prepared following the requirements of the National Environmental
Policy Act (42 United States Code [U.S.C.] §§ 4321-4370f) and implementing regulations. This FEIS
incorporates analyses in the Supplement to the Draft Environmental Impact Statement (SEIS) addressing
reasonably foreseeable offshore wind activities and their effects, previously unavailable fishing data, a
new transit lane alternative, and changes to the proposed Project made by Vineyard Wind LLC. The FEIS
also addresses comments received during the Draft Environmental Impact Statement (DEIS) and SEIS
comment periods. The FEIS will inform BOEM in deciding whether to approve, approve with
modifications, or disapprove the proposed Project. Cooperating agencies may also rely on the FEIS to
support decision making if they determine the analysis is adequate for that purpose. 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 U.S.C. § 1332(3)), including
consideration of natural resources and existing ocean uses.
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EXECUTIVE SUMMARY

This Final Environmental Impact Statement (FEIS) assesses the potential environmental, social, economic,
historic, and cultural impacts that could result from the construction, operation, maintenance, and eventual
decommissioning of the Vineyard Wind 1 Offshore Wind Energy Project (Project) proposed by Vineyard Wind
LLC (Vineyard Wind) in its Construction and Operations Plan (COP). Vineyard Wind’s proposed Project would
be located 14 miles (12 nautical miles) southeast of Martha’s Vineyard and about 800 megawatts (MWs) in scale.
The Project is designed to serve demand for renewable energy in New England. The Bureau of Ocean Energy
Management (BOEM) has prepared this FEIS following the requirements of the National Environmental Policy
Act (NEPA; 42 United States Code [U.S.C.] Sections [§§] 4321-4347) and implementing regulations.' This FEIS
will inform BOEM in deciding whether to approve, approve with modifications, or disapprove the COP. This
FEIS is not a decision document. After publication of this FEIS, NEPA requires BOEM to wait a minimum of

30 days before issuing a Record of Decision (ROD) that will state BOEM’s decision on the COP. This FEIS
incorporates the draft analyses presented in the previously published Draft Environmental Impact Statement
(DEIS) and Supplement to the Draft EIS (SEIS).

Cooperating agencies may rely on this FEIS to support their decision-making. In conjunction with submitting its
COP, Vineyard Wind applied to the National Marine Fisheries Service (NMFS) for an Incidental Take
Authorization under the Marine Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. § 1361 et seq.)
for incidental take of marine mammals during Project construction. NMFS is required to review applications and,
if appropriate, issue an Incidental Take Authorization under the MMPA. In addition, NMFS has an independent
responsibility to comply with NEPA and will rely on the information and analyses in BOEM’s EIS to fulfill its
NEPA obligations. NMFS intends to adopt the EIS and sign the ROD, if appropriate.” The U.S. Army Corps of
Engineers similarly intends to adopt the EIS and sign the joint ROD in respect to its responsibilities under

Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899.

ES1. PURPOSE AND NEED FOR THE PROPOSED ACTION

Through a competitive leasing process pursuant to 30 Code of Federal Regulations (C.F.R.) § 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 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 September 30, 2020 (Epsilon
2018, 2019, 2020a, 2020b)>. Vineyard Wind plans to begin construction in 2021.

o July 16, 2020, the Council on Environmental Quality (CEQ), which is responsible for federal agency implementation of NEPA,
updated the regulations for implementing the procedural provisions of NEPA (85 Federal Register [Fed. Reg.] 43304-43376 [July 16,
2020]). Since BOEM’s NEPA review of the proposed Project began prior to the September 14, 2020, effective date of the updated
regulations, this FEIS was prepared under the previous version of the regulations (1978, as amended in 1986 and 2005). In addition, all
40 C.F.R. references are to the CEQ regulations in effect prior to September 14, 2020.

2 If NMFS determines the FEIS is sufficient to support its decision under the MMPA.

3 On December 1, 2020, Vineyard Wind withdrew the COP to conduct additional reviews associated with the inclusion of the General
Electric Haliade-X Wind Turbine Generator into the final Project design. In response to Vineyard Wind’s December 1, 2020, letter, BOEM
published a Federal Register notice on December 16, 2020, informing the public that “preparation of an Environmental Impact Statement”
for the COP was “no longer necessary” for the sole reason that “the COP ha[d] been withdrawn from review and decision-making”

(85 Fed. Reg. 81486 [December 16, 2020]). Accordingly, BOEM “terminated” the “preparation and completion” of the EIS. On

January 22, 2021, Vineyard Wind notified BOEM via letter that it had completed its review and had concluded that inclusion of the
Haliade-X turbines did not warrant any modifications to the COP. Accordingly, Vineyard Wind informed BOEM that it was rescinding its
temporary withdrawal and asked BOEM to resume its review of the COP. After conducting an independent review of the information
provided by Vineyard Wind, BOEM has confirmed that: (1) the Haliade-X turbines fall within the design envelope analyzed in the

June 2020 SEIS; (2) Vineyard Wind’s already-submitted COP contains all the necessary information to complete the FEIS; and (3) an
additional SEIS is not needed under 40 C.F.R. § 1502.9. BOEM will publish a Federal Register Notice informing stakeholders that it has
resumed the NEPA process.
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The purpose of the federal agency action in response to the Vineyard Wind Project COP (Epsilon 2018, 2019,
2020a, 2020Db) 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 Regulations

§ 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 U.S.C. § 1332(3)), including consideration of natural resources and existing
ocean uses.

ES2. PUBLIC INVOLVEMENT

Prior to preparation of the DEIS, BOEM held five public scoping meetings near the proposed Project area to
solicit feedback and to identify issues and potential alternatives for consideration. The topics most referenced in
the scoping comments included 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
for the DEIS consistent with the regulations implementing NEPA to assess the potential impacts of the Proposed
Action and alternatives (Notice of Availability of a Draft Environmental Impact Statement for Vineyard Wind
LLC’s Proposed Wind Energy Facility Offshore Massachusetts, 83 Federal Register [Fed. Reg.] 63184—-63185
[December 7, 2018]). The Notice of Availability commenced the public review and comment period of the DEIS.
BOEM held five public hearings (February 11 to 15, 2019) in the vicinity of the proposed Project area to solicit
feedback and identify issues for consideration in preparing the FEIS. 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 DEIS.

The topics most referenced during the DEIS comment period included commercial fisheries and for-hire
recreational fishing, mitigation, finfish, invertebrates, and essential fish habitat, and purpose and need. In addition,
comments received from stakeholders and cooperating agencies on the DEIS requested BOEM to expand the
cumulative impact analysis for the proposed Project. Considering such comments, and taking into account recent
state offshore wind procurement announcements since DEIS publication, BOEM expanded its planned action
analysis in its SEIS based on the determination that a greater build out of offshore wind capacity is reasonably
foreseeable than was analyzed in the DEIS. The Notice of Availability for the SEIS was published on June 12,
2020. The Notice of Availability commenced another public review and comment period for the proposed Project.
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 SEIS in various ways. In addition, BOEM held
five virtual public meetings via Zoom in late June, early July 2020. The topics most referenced during the SEIS
comment period included commercial fisheries and for-hire recreational fishing, planned action analysis impacts,
employment and economics, alternatives, and purpose and need. BOEM reviewed and considered all public
submissions in the development of this FEIS.

ES3. ENVIRONMENTAL IMPACTS

This FEIS incorporates the draft analyses presented in the previously published DEIS and SEIS. The FEIS
presents resource-specific baseline conditions and, using the methodology and assumptions outlined in Chapter 1
and Appendix A, assesses 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. Public and agency comments received during the DEIS and SEIS comment periods were
also assessed and used to prepare this FEIS.

In addition the NEPA-implementing regulations (40 C.F.R. § 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
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EIS review the 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 C 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 C 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.

ES4. ALTERNATIVES

This FEIS evaluates five 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:

e Alternative A—Proposed Action*
e Alternative C—No Surface Occupancy in the Northernmost Portion of the Project Area Alternative
e 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

Alternative E—Reduced Project Size Alternative
e Alternative F—Vessel Transit Lane Alternative
Alternative G—No Action Alternative

ES4.1. ALTERNATIVE A—PROPOSED ACTION

Alternative A would include up to 100 wind turbine generators (WTGs), each of which would have an 8 to

14 MW generation capacity, and up to two electrical service platforms (ESPs). The WTGs would be placed in a
grid-like array (with WTGs in rows oriented northeast-southwest and northwest-southeast) within the Vineyard
Wind lease area, referred to as the Wind Development Area (WDA), with typical spacing between WTGs of

0.75 to 1 nautical mile.” Vineyard Wind has proposed the Project using a Project Design Envelope (PDE)
framework, under which multiple aspects of the Project are potentially variable, but would remain within the
limits defined in the PDE. As shown in Appendix G, Figure G-1, the General Electric Haliade-X, which would be
designed specifically for the proposed Project, would fit within the parameters of the Vineyard Wind PDE
presented in the COP.

Changes have been made to the proposed Project and its related PDE since publication of the DEIS and were
incorporated into the SEIS, and these changes are summarized below in Table ES-1 and described in Section 2.1.1
of this FEIS. To the extent they are applicable, these changes are also analyzed in the action alternatives assessed
in this document.

* The DEIS and SEIS contemplated two Onshore Export Cable Routes (OECRs), with alternative options within each route; however, since
the publication of the SEIS, Vineyard Wind has stated all necessary state and local permits for the Covell’s Beach landfall location have
been acquired. Therefore, the Proposed Action (Alternative A) and action alternatives only contemplate the Covell’s Beach landfall and
onshore route, and Alternative B is no longer evaluated as an action alternative in this FEIS. The identification of the action alternatives
will maintain the same lettering (Pachter, Pers. Comm., June 26, 2020).

> The minimum distance between nearest turbines is no less than 0.65 nautical miles, the maximum distance is no more than 1.1 nautical
miles and the average spacing between turbines is approximately 0.86 nautical mile (COP Section 3.1.1.1, Volume I; Epsilon 2020a).
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Table ES-1: Changes to the Limits of the Proposed Project Design Envelope

Envelope Parameter Previous Limit Current Limit

Total Number of Turbines Up to 100 57 to 100

Total Facility Capacity ~800 MW @ ~800 MW @
Maximum Turbine Generation Capacity 10 MW 14 MW

Maximum Tip Height 696 feet (212 meters) MLLW ° 837 feet (255 meters) MLLW °

Maximum Hub Height
Maximum Rotor Diameter

397 feet (121 meters) MLLW °
591 feet (180 meters) MLLW °
Maximum Tip Clearance 102 feet (31 meters) MLLW *
Substation Footprint 6.4 acres (25,899.9 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 FEIS 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.

473 feet (144 meters) MLLW °
729 feet (222 meters) MLLW °
105 feet (32 meters) MLLW ©
8.6 acres (34,803.1 m?)

Offshore and onshore cables would transmit electricity to a proposed onshore substation. The Proposed Action
would make landfall at Covell’s Beach in the Town of Barnstable. Table ES-2 summarizes the key parameters of
the Proposed Action, while Figure ES-1 shows the Proposed Action. The key parameters presented in Table ES-2
have not changed since the publication of the SEIS or as a result of the resubmitted January 2021 COP. See

Section 2.1.1 for additional information on the Proposed Action.

Table ES-2: Proposed Action Design Envelope Parameters

Capacity and Arrangement

Wind Facility Capacity

Approximately 800 MW ?

Wind Turbine Generator Foundation Arrangement

Up to 100 monopiles

Up to 10 may be jacket

Envelope foundations
Wind Turbine Generators (WTGs) Minimum Maximum
Turbine Generation Capacity 8 MW 14 MW
Number of Turbine Positions ° 57 106

Number of Turbines Installed 57 Up to 100

Total Tip Height 627 ft (191 m) MLLW ¢ 837 ft (255 m) MLLW ©
Hub Height 358 ft (109 m) MLLW ¢ 473 ft 144 m) MLLW ©
Rotor Diameter 538 ft (164 m) MLLW 729 ft (222 m) MLLW
Tip Clearance 89 ft (27 m) MLLW °© 105 ft (32 m) MLLW ©
Platform Level/Interface Level Height for Monopile 62 ft (19 m) MLLW ¢ 75 ft (23 m) MLLW ¢
Tower Diameter for WTG 20 ft (6 m) 28 ft (8.5 m)
Monopile Foundations Minimum Maximum
Diameter 25 ft (7.5 m) 34 £t (10.3 m)

Pile footprint

490 ft* (45.5 m?)

908 ft* (84.3 m?)

Height between Seabed and MLLW (water depth) 121 ft (37 m) 162 ft (49.5 m)
Penetration 66 ft (20 m) 148 ft (45 m)
Transition Piece Tower Diameter 20 ft (6 m) 28 ft (8.5 m)
Transition Piece Length 59 ft (18 m) 98 ft (30 m)

Platform Level/Interface Level Height

62 ft (19.5 m)

75 ft (22.5 m)

Number of Piles/Foundation

1

1

Number of Piles Driven/Day within 24 hours ¢ 1 2

Typical Foundation Time to Pile Drive © approximately 3 hours approximately 3 hours
Hammer size Up to 4,000 kJ Up to 4,000 kJ
Jacket (Pin Piles) Foundation Minimum Maximum
Diameter for WTG and ESP 5 ft (1.5 m) 10 ft (3 m)
Jacket Structure Height for WTG 180 ft (55 m) 262 ft (80 m)
Jacket Structure Height for ESP 180 ft (55 m) 213 ft (65 m)
Platform Level/Interface Level Height for WTG and ESP 74 ft (22.5 m) MLLW 94 ft (28.5 m) MLLW
Pile Penetration for WTG 98 ft (30 m) 197 ft (60 m)

Pile Penetration for ESP 98 ft (30 m) 246 ft (75 m)
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Capacity and Arrangement
Pile Footprint for WTG 59 ft (18 m) 115 ft (35 m)
Pile Footprint for ESP 59 ft (18 m) 248 ft (45 m)
Number of Piles/Foundation 3to4 3to4
Number of Piles Driven/Day within 24 Hours ¢ 1 (up to 4 pin piles)
Typical Foundation Time to Pile Drive ¢ approximately 3 hours
Hammer Size Up to 3,000 kJ
Scour Protection for Foundations Minimum Maximum
Scour Protection Area at Each Monopile WTG and ESP up to 16,146 fi? (1,500 m?) up to 22,600 fi? (2,100 m?)
Scour Protection Volume at Each Monopile WTG and ESP | up to 52,972 ft* (1,500 m®) up to 127,133 ft? (3,600 m?)
Scour Protection Area at Each Jacket WTG up to 13,993 fi? (1,300 m?) up to 19,375 fi? (1,800 m?)
Scour Protection Volume at Each Jacket WTG up to 45,909 ft* (1,300 m?) up to 91,818 ft (2,600 m?)
Scour Protection Area at Each Jacket ESP up to 13,993 fi? (1,300 m?) up to 26,900 fi? (2,500 m?)
Scour Protection Volume at Each Jacket ESP up to 45,909 ft* (1,300 m?) up to 134,196 ft* (3,800 m?)
Electrical Service Platform (ESP)
Maximum Dimensions 148 fix 230 fix 125 ft
(45mx70mx38m)
Number of Conventional ESPs 1 (800 MW) 2 (400 MW each)
Number of Transformers per ESP 1 2
Foundation Type Monopile Jacket
Number of Piles/Foundation 1 3to4
Maximum Height 215 ft (65.5 m) MLLW 218 ft (66.5 m) MLLW
Inter-Array Cable (66 kV) Minimum Maximum
Number of Foundations per Inter-Array Cable 6 10
Inter-Array Cable Length 171 mi (275 km)
Erotection Method (rock placement, concrete mattresses, Up to 10% of route
alf-shell)
Target Burial Depth Sft(1.5m) 8 ft (2.5 m)
Export and Inter-Link Cable (220 kV) Minimum Maximum
Number of Export Cables within Corridor 2
Target Burial Depth Sft(1.5m) 8 ft (2.5 m)
Maximum Length of Export Cable (assuming two cables) 98 mi (158 km)
;F;g)llcsz;l separation distance of Export Cable (assuming two 328 ft (100 m)
Total Corridor Width for Export Cable (two cables) 2,657 ft (810 m) 3,280 ft (1,000 m)
Erotection Method (rock placement, concrete mattresses, Up to 10% of route
alf-shell)
Maximum Length of Inter-Link Cable 6.2 mi (10 km)
Export Cables Dredging (width corridor per cable) 65.6 ft (20 m)
Export Cables Total Dredging Area up to 69 acres (0.28 km?)
Export Cables Total Dredging Volume up to 214,500 cy (164,000 m?®)

cy = cubic yards; ESP = electrical service platform; ft = foot; fi* = square feet; ft* = cubic feet; kJ = kilojoule; km = kilometer;

km? = square kilometers; kV = kilovolt; m = meter; m? = square meters; m> = cubic meters; mi = mile; MLLW = mean lower low water;
MW = megawatt; WTG = wind turbine generator

2 Vineyard Wind’s Proposed Action is for an approximately 800 MW offshore wind energy project. This FEIS evaluates the potential
impacts of a facility up to 800 MW to ensure that it covers projects constructed with a smaller capacity.

b Additional WTG positions allow for spare turbine locations or additional capacity to account for environmental or engineering challenges.
¢ Elevations relative to mean higher high water are approximately 3 feet (1 meter) lower than those relative to MLLW.

4 Work would not be performed concurrently. No drilling is anticipated; however, it may be required if a large boulder or refusal is met. If
drilling is required, a rotary drilling unit would be mobilized. Similarly, vibratory hammering could be used if deemed appropriate by the
installation contractor.

¢ Vineyard Wind has estimated that typical pile driving for a monopile is expected to take less than approximately 3 hours to achieve the
target penetration depth, and that pile driving for the jacket foundation would take approximately 3 hours to achieve the target penetration
depth. Different hammer sizes are used for installation of the monopile and jacket foundations.

fCorridor width for siting purposes; each trench would be approximately 3.2 feet (1 meter) wide and there would be an up to 3.3 to
6.6-foot-wide (1- to 2-meter-wide) temporary disturbance zone from the tracks or skids of the cable installation.
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ES4.1.1. Construction and Installation

The Proposed Action would include the construction and installation of both onshore and offshore facilities.
Construction and installation is expected to begin in the first quarter of 2021 and be completed by the second
quarter of 2024. Vineyard Wind anticipates beginning land-based construction before the offshore components.
Vineyard Wind submitted an updated construction schedule to BOEM in January 2021 (Vineyard Wind 2021).
The following is expected: construction of the Onshore Export Cable Route (OECR) would begin in first quarter
2021; construction of the onshore substation would begin in third quarter 2021; construction within the Offshore
Export Cable Corridor (OECC) would begin in second quarter 2022; turbine and ESP installation would begin
second quarter 2023; and inter-array cable installation would begin in third quarter 2023. The majority of land-
based construction activities would occur outside of the summer tourist season.

Onshore elements of the Proposed Action would include the landfall site, the onshore export cables, the

onshore substation site, and the connection from the proposed substation site to the existing bulk power grid
(Figure ES-1). Most of the proposed OECR (approximately 5.3 miles [8.5 kilometers]) would pass through
already developed areas, primarily paved roads and existing utility rights-of-way (ROWs), and would be entirely
underground. The onshore export cables would terminate at the proposed substation, which would have an area of
approximately 7.7 acres (31,161 square meters [m*]) on a currently forested site adjacent to an existing electrical
substation and other commercial and industrial uses.

Offshore Project elements would include WTGs and ESPs and their foundations, scour protection for all
foundations, inter-array cables that connect the WTGs to the ESPs, the inter-link cable that connects the ESPs,
and the OECC to the landfall location. The proposed offshore Project elements are located within federal waters,
with the exception of a portion of the OECC located within state waters.

As part of the PDE, Vineyard Wind has proposed several cable route installation methods for the inter-array
cables, inter-link cables, and offshore export cables. Vineyard Wind would bury the cables using a jet plow,
mechanical plow, and/or mechanical trenching, as suited for the bottom type in the immediate area. Dredging may
be necessary in some areas, especially where large sand waves occur.

Vineyard Wind would use vessels, vehicles, and aircraft during construction, operations and maintenance, and
decommissioning. The majority of vessels and vehicles would be based out of the New Bedford, Massachusetts,
Marine Commerce Terminal and smaller purpose-built Operations and Maintenance Facilities in Vineyard Haven,
Massachusetts.

ES4.1.2. Decommissioning

According to 30 C.F.R. Part 585 and other BOEM requirements, Vineyard Wind would be required to remove or
decommission all installations and clear the seabed of all obstructions created by the proposed Project. All
foundations would need to be removed to a depth of 15 feet (4.6 meters) below the mudline

(30 C.F.R. § 585.910(a)). Absent permission from BOEM, Vineyard Wind would have to complete
decommissioning within 2 years of termination of the lease and either reuse, recycle, or responsibly dispose of all
materials removed. BOEM would require Vineyard Wind to submit a decommissioning application upon the
earliest of the following dates: 2 years before the expiration of the lease, 90 days after completion of the
commercial activities on the commercial lease, or 90 days after cancellation, relinquishment, or other termination
of the lease (see 30 C.F.R. § 585.905). Although the proposed Project has a designed life span of 30 years, some
installations and components may remain fit for continued service after this time. Vineyard Wind would have to
apply for an extension if it wanted to operate the proposed Project for more than the operations term.
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Figure ES-1: Proposed Project Elements
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ES4.2. ALTERNATIVE C—NO SURFACE OCCUPANCY IN THE NORTHERNMOST
PORTION OF THE PROJECT AREA

This alternative would prohibit surface occupancy in the northern/northeastern-most portion of the WDA,
resulting in the relocation of the six northernmost WTGs to the southern portion of the WDA. See Section 2.1.2
for additional information on Alternative C.

ES4.3. ALTERNATIVE D—WIND TURBINE LAYOUT MODIFICATION

Alternative D includes two sub-alternatives, both of which would involve different WTG layouts. See

Section 2.1.3 for additional information on Alternative D. Neither sub-alternative would have a designated transit
corridor; both sub-alternatives would increase the WDA area by approximately 22 percent. Prior to COP
approval, BOEM would require substantial additional survey work for the two sub-alternatives to resolve data
gaps for WTG placements and inter-array cable locations not contemplated in Alternative A (the Proposed
Action).

e Alternative D1 would require a minimum spacing of 1 nautical mile between WTGs.

e Alternative D2 would arrange the WTG layout in an east-west orientation, and would require a minimum
spacing of 1 nautical mile between WTGs. This alternative would be consistent with the Final Massachusetts
and Rhode Island Port Access Route Study (MARIPARS) and the Rhode Island and Massachusetts Lease
Area developers’ agreement.®

ES4.4. ALTERNATIVE E—REDUCED PROJECT SIZE

This alternative would limit the proposed Project to up to 84 WTGs. Under this alternative, depending on
the turbine capacity used, this alternative could involve as few as 57 WTGs or as many as 84 WTGs. See
Section 2.1.4 for additional information on Alternative E.

ES4.5. NEwW ALTERNATIVE F—VESSEL TRANSIT LANE ALTERNATIVE

This alternative would include a vessel transit lane through the WDA where 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 WDA 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 within the existing Vineyard Wind lease area. This
alternative will disclose the effect a transit lane could have on the expected effects from the other action
alternatives analyzed in this FEIS. See Section 2.1.5 for additional information on Alternative F.

% Small variances throughout a wind energy facility should not significantly affect safety of navigation. The 2020 Final Massachusetts and
Rhode Island Port Access Route Study (MARIPARS; USCG 2020: https://www.federalregister.gov/documents/2020/01/29/2020-
01522/port-access-route-study-the-areas-offshore-of-massachusetts-and-rhode-island) 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 be approximately 0.7 nautical mile wide. The MARIPARS concluded that “(1) lanes
for vessel transit should be oriented in a northwest to southeast direction, 0.6 NM [nautical mile] to 0.8 NM wide. This width will allow
vessels the ability to maneuver in accordance with the COLREGS [International Regulations for Preventing Collisions at Sea] while
transiting through the RI/MA WEA [Rhode Island/Massachusetts Wind Energy Area]; (2) lanes for commercial fishing vessels actively
engaged in fishing should be oriented in an east to west direction, | NM wide; and (3) lanes for USCG search and rescue operations should
be oriented in a north to south and east to west direction, I NM wide. This will ensure two lines of orientation for USCG helicopters to
conduct search and rescue operations” (USCG 2020). If approved, BOEM plans on requiring as a condition of COP approval that any
movements in turbine location, as may be permissible pursuant to 30 C.F.R. § 585.634, do not shrink the diagonal lanes to less than

0.6 nautical mile.
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ES4.6. ALTERNATIVE G—NO ACTION ALTERNATIVE

Under the No Action Alternative, BOEM would not approve the proposed Project, and none of the environmental
consequences or benefits of the proposed Project would occur. This would not preclude BOEM from considering
other proposals in this area or similar proposals in other areas. See Section 2.1.6 for additional information on
Alternative G.

ES4.7. PREFERRED ALTERNATIVE

The Council on Environmental Quality (CEQ) NEPA regulations require the identification of a preferred
alternative in the FEIS.” The preferred alternative is identified to let the public know which alternative BOEM, as
the lead agency, is leaning toward before an alternative is selected for action when a ROD is issued. No final
agency action is being taken by the identification of the preferred alternative and BOEM is not obligated to
implement the preferred alternative.

BOEM has identified the combination of Alternatives C (No Surface Occupancy in the Northernmost Portion of
the Project Area Alternative), D2 (East-West and One-Nautical-Mile Turbine Layout), and E (Reduced Project
Size Alternative) as its preferred alternative (Preferred Alternative) (Figure ES-2).® The Preferred Alternative
would entail the construction, operation, maintenance, and eventual decommissioning of an 800 MW large-scale
commercial wind energy facility consisting of no more than 84 WTGs in the OCS offshore Massachusetts within
the proposed WDA with the export cable making landfall at Covell’s Beach. The Preferred Alternative would
allow up to 84 turbines to be installed in 100 of the 106 proposed locations and would prohibit the installation of
WTGs in 6 locations in the northernmost portion of the WDA. The Preferred Alternative would require the WTGs
to be arranged in a north-south and east-west orientation with a minimum spacing of 1 nautical mile between
them. The Preferred Alternative would conform to the design parameter ranges outlined in the Vineyard Wind
COP, which includes measures that Vineyard Wind has voluntarily committed to implement to avoid or reduce
impacts, except that cabling is likely to exceed the COP design parameters. Impacts from such additional cabling
have been considered within this FEIS.

BOEM’s Preferred Alternative includes mitigation and monitoring measures to avoid or reduce impacts on
existing ocean uses and on environmental and socioeconomic resources associated with construction, operation,
and maintenance activities across the various resource areas analyzed in this document. Table D-1 in Appendix D
contains resource-by-resource details on mitigation and monitoring measures considered for the Proposed Action,
other action alternatives, and BOEM’s Preferred Alternative. Impacts from BOEM’s Preferred Alternative have
been determined to be within the scope of effects analyzed in the Final NMFS Biological Opinion (BO) and in the
proposed NMFS Incidental Harassment Authorization. If a mitigation measure is incorporated in this FEIS
analysis as a result of a consultation (such as NMFS BO or MMPA Incidental Harassment Authorization), the
measure will be included as a condition in the ROD.

7 Identification of a preferred alternative for an FEIS is required by both the CEQ NEPA regulations issued on July 16, 2020 (85 Fed.

Reg. 43304-43376.) and the regulations in place previously (CEQ 2005). To note, the new regulations provide that the “regulations in this
subchapter apply to any NEPA process begun after September 14, 2020. An agency may apply the regulations in this subchapter to ongoing
activities and environmental documents begun before September 14, 2020” (85 Fed. Reg. 43372-73 [July 16, 2020]; 40 C.F.R. § 1506.13).
The Vineyard Wind NEPA process is well underway, and BOEM has chosen to follow the previous long-standing CEQ NEPA regulations
on this and other matters concerning the Vineyard Wind EIS as well as the existing Department of the Interior NEPA regulations that are
based on the previous CEQ NEPA regulations (43 C.F.R. Part 46).

8 On June 26, 2020, Vineyard Wind informed BOEM that it is no longer pursuing the New Hampshire Avenue landing site. Although the
New Hampshire Avenue site was included in the COP, Vineyard Wind has obtained all of the state and local permits necessary to bring the
cable onshore at the Covell’s Beach landing site. Further, Vineyard Wind has indicated it would remove this landfall from its COP, which
would eliminate Alternative B. Therefore, Alternative B is equivalent to the Proposed Action and not discussed or considered further in this
document. As stated in the DEIS, the alternatives are not mutually exclusive, and BOEM could “mix and match” multiple listed
alternatives to result in a preferred alternative so long as crucial design parameters are compatible. Because Alternatives C, D2, and E are
compatible, BOEM has selected this combination as the Preferred Alternative.
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Figure ES-2: Preferred Alternative Project Elements

ES-10



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Executive Summary

ES4.8. COMPARISON OF IMPACTS BY ACTION ALTERNATIVE

Table ES-3 summarizes and compares the impacts under each action alternative. Tables 3-1 and 3-2 in Appendix
B provide definitions for negligible, minor, moderate, and major impacts. Resources with overall adverse
impact ratings no greater than minor (green) are analyzed in Appendix A, and the more impacted resources are
analyzed in Chapter 3. All impact levels are assumed to be adverse unless specified as beneficial. Where impacts
are presented as multiple levels, the table color represents the most adverse level of impact. 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 Chapter 3.
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Table ES-3: Impacts by Action Alternative Resource Affected *

Resources

Proposed Action

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Preferred Alternative

Coastal Habitats: Project Impacts

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Coastal Habitats: Planned Actions with Project
Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Benthic Resources: Project Impacts

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Benthic Resources: Planned Actions with Project

Impacts Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Finfish, Invertebrates, and Essential Fish Habitat: | 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
Project Impacts moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial

Finfish, Invertebrates, and Essential Fish Habitat:
Planned Actions with Project Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Marine Mammals: Project Impacts

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Marine Mammals: Planned Actions with Project
Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Sea Turtles: Project Impacts

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Sea Turtles: Planned Actions with Project
Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Demographics, Employment, and Economics:
Project Impacts

Demographics, Employment, and Economics:
Planned Actions with Project Impacts

Environmental Justice: Project Impacts

Negligible to moderate and

egligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

n i i i i i i i i neiliiible to minor beneficial i i neiliiible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Environmental Justice: Planned Actions with
Project Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Cultural, Historical, and Archaeological
Resources: Project Impacts

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Minor to major, depending on
the specific resource affected

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Cultural, Historical, and Archaeological
Resources: Planned Actions with Project Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Recreation and Tourism: Project Impacts

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and
negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and
negligible to minor beneficial

Recreation and Tourism: Planned Actions with

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Project Impacts beneficial beneficial beneficial beneficial beneficial beneficial beneficial
C.o mmerc1a1 Flsherles and For-Hire Recreational Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Fishing: Project Impacts

Commercial Fisheries and For-Hire Recreational Major Major Major Major Major Major Major

Fishing: Planned Actions with Project Impacts

Navigation and Vessel Traffic: Project Impacts

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Navigation and Vessel Traftic: Planned Actions
with Project Impacts

Major

Major

Major

Moderate

Major

Moderate to Major

Moderate
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Resources

Proposed Action

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Preferred Alternative

Other Uses: Project Impacts

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;
Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;
Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Other Uses: Planned Actions with Project
Impacts

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Air Quality: Project Impacts

Air Quality: Planned Actions with Project
Impacts

Water Quality: Project Impacts

Water Quality: Planned Actions with Project
Impacts

Birds: Project Impacts

Birds: Planned Actions with Project Impacts

Moderate

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Moderate

Military and national security:
minor for most but major for
search and rescue activities,
except for moderate with
combined with Alternative D2
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but moderate
for search and rescue activities,
Aviation and air traffic: minor
Cables and pipelines:
negligible
Radar systems: moderate
Scientific research and surveys:
major

Moderate

Bats: Project Impacts

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Bats: Planned Actions with Project Impacts

Terrestrial and Coastal Fauna: Project Impacts

Terrestrial and Coastal Fauna: Planned Actions
with Project Impacts

Moderate

Land Use and Coastal Infrastructure: Project
Impacts

Land Use and Coastal Infrastructure: Planned
Actions with Project Impacts

Moderate

Moderate

Moderate

Moderate

2 As specified above, the Proposed Action (Alternative A) and action alternatives only contemplate the Covell’s Beach landfall and onshore route. Therefore, Alternative B is no longer evaluated as an action alternative in this FEIS.

Moderate

Neiliiible Neiliiible Neiliﬁ'ble Neiliﬁ'ble Neiliiible Neiliiible Neiliﬁ'ble

Moderate

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. Where 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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Vineyard Wind 1 Offshore Wind Energy Project—FEIS Chapter 1—Introduction

1. INTRODUCTION

This Final Environmental Impact Statement (FEIS) assesses the potential environmental, social, economic, historic,
and cultural impacts that could result from the construction, operation, maintenance, and eventual decommissioning
of the Vineyard Wind 1 Offshore Wind Energy Project (Project) proposed by Vineyard Wind LLC (Vineyard Wind)
in its Construction and Operations Plan (COP). The proposed Project is described in the COP and this FEIS and
would be approximately 800 megawatts (MW) in scale and sited 14 miles (12 nautical miles) southeast of Martha’s
Vineyard within Lease Area OCS-A 0501." The Project is designed to serve demand for renewable energy in New
England. This FEIS was prepared following the requirements of the National Environmental Policy Act (NEPA;

42 United States Code [U.S.C.] Sections [§§] 4321-4374) and implementing regulations.? This FEIS will inform the
Bureau of Ocean Energy Management (BOEM) in deciding whether to approve, approve with modifications, or
disapprove the COP. This FEIS is not a decision document. After publication of this FEIS, NEPA requires BOEM to
wait a minimum of 30 days before issuing a Record of Decision (ROD) that will state BOEM’s decision on the
COP. This FEIS incorporates the draft analyses presented in the previously published Draft Environmental Impact
Statement (DEIS) and Supplement to the Draft EIS (SEIS).

Cooperating agencies may rely on this FEIS to support their decision-making. In conjunction with submitting its
COP, Vineyard Wind applied to the National Marine Fisheries Service (NMFS) for an Incidental Take Authorization
(ITA) under the Marine Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. § 1361 et seq.) for
incidental take of marine mammals during Project construction. NMFS is required to review applications and, if
appropriate, issue an ITA under the MMPA. In addition, NMFS has an independent responsibility to comply with
NEPA, and will rely on the information and analyses in BOEM’s EIS to fulfill its NEPA obligations. NMFS intends
to adopt the EIS and sign the ROD, if appropriate.® The U.S. Army Corps of Engineers (USACE) similarly intends
to adopt the EIS and sign the joint ROD in respect to its responsibilities under Section 404 of the Clean Water Act
and Section 10 of the Rivers and Harbors Act of 1899.

1.1. BACKGROUND

BOEM began evaluating Outer Continental Shelf (OCS) wind energy offshore the Commonwealth of Massachusetts
(Massachusetts) in 2009 by establishing an intergovernmental renewable energy task force comprised of elected
officials from state, local, and tribal governments and affected federal agency representatives. After extensive
consultation with the task force, BOEM removed some areas from further consideration for offshore wind leasing to
reduce visual impacts, including areas within 12 nautical miles of inhabited land. A detailed list of steps BOEM then
took concerning planning and leasing for the OCS offshore of Massachusetts is presented in Appendix C. BOEM
held a competitive lease sale under 30 Code of Federal Regulations (C.F.R.) § 585.211 for the lease areas within the
Massachusetts Wind Energy Area. Offshore MW LLC (subsequently renamed to Vineyard Wind LLC) won the
competition for Lease Area OCS-A 0501 in the auction (Figure 1.1-1). This lease area is 166,886 acres (675 square
kilometers [km?]). In June 2020, Vineyard Wind announced to BOEM that it has secured all the necessary permits
for the Covell’s Beach landfall location; therefore New Hampshire Avenue is no longer considered.

'For analysis purposes, BOEM assumes in this FEIS that the proposed Project would have an operating period of 30 years. Vineyard
Wind’s lease with BOEM (Lease Number 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 Code of Federal Regulations [C.F.R.] § 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 FEIS
analyzes a 30-year operations period.

20n July 16, 2020, the Council on Environmental Quality (CEQ), which is responsible for federal agency implementation of NEPA,
updated the regulations for implementing the procedural provisions of NEPA (85 Federal Register [Fed. Reg.] 4330443376 [July 16,
2020]). Since BOEM’s NEPA review of the proposed Project began prior to the September 14, 2020, effective date of the updated
regulations, this FEIS was prepared under the previous version of the regulations (1978, as amended in 1986 and 2005). In addition, all

40 C.F.R. references are to the CEQ regulations in effect prior to September 14, 2020.

3 If NMFS determines the FEIS is sufficient to support its decision under the MMPA.
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On December 1, 2020, Vineyard Wind withdrew the COP to conduct additional reviews associated with the
inclusion of the General Electric Haliade-X wind turbine generator (WTG) into the final Project design. In response
to Vineyard Wind’s December 1, 2020, letter, BOEM published a Federal Register notice on December 16, 2020,
informing the public that “preparation of an Environmental Impact Statement” for the COP was “no longer
necessary” for the sole reason that “the COP ha[d] been withdrawn from review and decisionmaking” (85 Federal
Register [Fed. Reg.] 81486 [December 16, 2020]). Accordingly, BOEM “terminated” the “preparation and
completion” of the EIS. On January 22, 2021, Vineyard Wind notified BOEM via letter that it had completed its
review and had concluded that inclusion of the Haliade-X turbines did not warrant any modifications to the COP.
Accordingly, Vineyard Wind informed BOEM that it was rescinding its temporary withdrawal and asked BOEM to
resume its review of the COP. BOEM confirmed with Vineyard Wind that there were no changes to any of the
parameters or conditions submitted with the Vineyard Wind COP. In addition, BOEM conducted an independent
review of the information provided by Vineyard Wind, including (but not limited to) technical specifications
regarding minimum to maximum individual turbine generation capacity; minimum to maximum tip height;
maximum hub height; maximum rotor diameter; tip clearance range above mean lower low water (MLLW) (static
and during operations); range, diameter and depth of penetration of the monopole foundations; number of turbines;
length of inter-array cables; length, type, diameter, and installation of export cable; turbine transformer size and
design; area and volume of scour protection; hammer size for monopile installation; and construction elements and
approach. BOEM has confirmed that: (1) the Haliade-X turbines fall within the design envelope analyzed in the
June 2020 SEIS; (2) Vineyard Wind’s already-submitted COP contains all the necessary information to complete the
FEIS; and (3) an additional supplemental EIS is not needed under 40 C.F.R. § 1502.9 because BOEM’s selection of
the Haliade-X turbine, including the updated technical specifications above, did not modify the proposed action.
BOEM has published a Federal Register Notice informing stakeholders that it has resumed the NEPA process.

1.2. PURPOSE AND NEED

Through a competitive leasing process pursuant to 30 C.F.R. § 585.211, Vineyard Wind was awarded Lease Number
OCS-A 0501 (Lease) covered a leased area offshore of Massachusetts and the exclusive right to submit a COP for
activities within the lease area.* Vineyard Wind has submitted a COP proposing the construction, operation,
maintenance, and conceptual decommissioning of a commercial-scale, offshore wind energy facility within the area
of the Lease. Vineyard Wind provided the most recent updates to this COP on September 30, 2020 (Epsilon 2018a,
2019c, 2020a, 2020b). 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, 2019¢,
2020a, 2020b) 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 the area of the
Lease 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 Regulations § 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 OCS energy resources available for expeditious
and orderly development, subject to environmental safeguards (43 U.S.C. § 1332(3)), including consideration of
natural resources and existing ocean uses.

4 Lessees may request to assign a portion of their lease to another qualified legal entity. See Appendix A for additional information.
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1.3. REGULATORY FRAMEWORK

The Energy Policy Act of 2005, Public Law 109-58, added section 8(p)(1)(c) to the Outer Continental Shelf Lands
Act (OCSLA; 43 U.S.C. § 1337(p)(1)(c)’. The new section authorized the Secretary of Interior to issue leases,
easements, and rights-of-way (ROWs) in the OCS for renewable energy development, including wind energy. The
Secretary delegated this authority to the former Minerals Management Service, and later to BOEM. Final regulations
implementing the authority for renewable energy leasing under OCSLA (30 C.F.R. Part 585) were promulgated on
April 22, 2009°. These regulations prescribe BOEM’s responsibility for determining whether to approve, approve
with modifications, or disapprove Vineyard Wind’s COP (30 C.F.R. § 585.628).

Consistent with the requirements of OCSLA and applicable regulations, Section 2 of BOEM’s lease form provides
the Lessee with the right to submit a COP to BOEM for approval. Section 3 provides that BOEM will decide
whether to approve a COP in accordance with applicable regulations in 30 C.F.R. Part 585; BOEM retains the right
to disapprove a COP based on its determination that the proposed activities would have unacceptable environmental
consequences, would conflict with one or more of the requirements set forth in 43 U.S.C. § 1337(p)(4), or for other
reasons provided by BOEM pursuant to § 585.613(e)(2) or § 585.628(f); BOEM reserves the right to approve a COP
with modifications; and BOEM reserves the right to authorize other uses within the leased area and project easement
that will not unreasonably interfere with activities described in an approved COP pursuant to the lease.

BOEM’s evaluation and decision on the COP are also governed by other applicable federal statutes and
implementing regulations such as NEPA and the Endangered Species Act (ESA) (16 U.S.C. § 1531-1544). The
analyses in this FEIS will inform BOEM’s decision under 30 C.F.R. § 585.628 for the COP that was initially
submitted to BOEM in December 2018 and later updated with new information. Vineyard Wind recently submitted
a COP for the remaining southern portion of area of the Lease that is in the initial stages of BOEM’s review and
approval process.

The Revised Massachusetts Environmental Assessment (BOEM 2014b) gives a more comprehensive description of
BOEM’s regulatory authority and decision-making process and is incorporated by reference in Chapter 3 where
appropriate. BOEM is required to coordinate with federal agencies and state and local governments and ensure that
renewable energy development occurs in a safe and environmentally responsible manner. Appendix C provides a
description of BOEM’s consultation efforts in the development of this FEIS.

Table 1.3-1 in Appendix B outlines the federal, state, regional, and local permits and authorizations required for all
action alternatives and provides the status of each. Consultations are addressed in Appendix C.

1.4. RELEVANT EXISTING NEPA AND CONSULTING DOCUMENTS

BOEM previously prepared the following NEPA and consulting documents, which BOEM used to inform
preparation of this FEIS and which have been incorporated by reference where appropriate. Additional, non-NEPA
documents related to environmental studies performed in Massachusetts to support decisions concerning offshore
wind energy development are available on BOEM’s website.®

e Programmatic Environmental Impact Statement for Alternative Energy Development and Production and
Alternate Use of Facilities on the Outer Continental Shelf—Final Environmental Impact Statement, October
2007 (MMS 2007a)

o Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf
Offshore Rhode Island and Massachusetts—Revised Environmental Assessment, May 2013 (BOEM 2013)

o Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf
Offshore Massachusetts—Revised Environmental Assessment, June 2014 (BOEM 2014b)

o Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf
Offshore New York—Revised Environmental Assessment, June 2016 (BOEM 2016)

3 Public Law No. 109-58, § 119 Stat. 594 (2005)

6 Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Fed. Reg. 19638-19871 (April 29, 2009)
7 Unless otherwise specified, all tables referenced in this chapter are in Appendix B.

8 https://www.boem.gov/Massachusetts-Environmental-Studies/
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1.5. THE FACILITY DESIGN REPORT AND FABRICATION AND INSTALLATION REPORT

If the COP is approved, Vineyard Wind must then submit a Facility Design Report (FDR) and a Fabrication and
Installation Report. The FDR provides specific engineering details of the design of all facilities, including structural
drawings, environmental and engineering data, a complete set of calculations used for design, Project-specific
geotechnical studies, and a description of loads imposed on the facility. The FDR must demonstrate that the design
conforms to the responsibilities under the lease. The Fabrication and Installation Report describes how the facilities
would be fabricated and installed in accordance with the design criteria identified in the FDR, the COP, and
generally accepted industry standards and practices. Both of these reports must be reviewed and certified by a
BOEM-approved, third-party Certified Verification Agent before submittal. BOEM has 60 days to review these
reports and provide objections to Vineyard Wind. If BOEM has no objections to the reports—or once any BOEM
objections have been resolved—Vineyard Wind may commence construction of the proposed Project.

1.6. METHODOLOGY FOR ASSESSING THE PROJECT DESIGN ENVELOPE

Vineyard Wind would implement a Project Design Envelope (PDE) concept. This concept allows Vineyard Wind to
define and bracket proposed Project characteristics for environmental review and permitting while maintaining a
reasonable degree of flexibility for selection and purchase of Project components such as WTGs, foundations,
submarine cables, and offshore substations.” Appendix G explains in more detail the PDE approach and presents a
detailed table outlining the most impacting design parameters by resource area.

1.7. METHODOLOGY FOR ASSESSING PLANNED ACTION IMPACTS

1.7.1. Overview of the Scope for Offshore Wind Activities

BOEM analyzed the possible extent of future offshore wind development in the United States on the Atlantic OCS
to determine reasonably foreseeable effects measured by installed power capacity, and the SEIS was published in
June 2020 (BOEM 2020c). This is summarized in Figure 1.7-1 and expands what offshore wind actions are
considered reasonably foreseeable beyond those included in the DEIS to include approximately 22 gigawatts (GW)
of offshore wind power projects. Table 1.7-1 includes the Atlantic offshore wind commitments by state which is
divided among awarded, scheduled, and planned but unscheduled procurements. Table 1.7-2 describes the current
approved, proposed, and contemplated projects across all Atlantic lease areas. The methodology for assessing
planned action impacts is described in detail in Appendix A.

9 Additional information and guidance related to the PDE concept can be found at https://www.boem.gov/Draft-Design-Envelope-
Guidance/.
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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 (22 GW)

Offtake Awarded or Solicitations
Announced (13.8 GW)

Projects Announced
Reasonably Foreseeable (13.5 GW)

Scenaro COPs Submitted or
Approved

(9.5 GW)

Scenario Offtake Awarded
Considered in DEIS (6.4 GW)
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 1.7-1: Scope for Future Possible Development of Offshore Wind

The quantitative planned action analysis in the DEIS 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 DEIS totaling 926 MW. No other offshore
wind projects were considered reasonably foreseeable in the DEIS; however, the planned action impacts of Tier 3
projects were incorporated into the DEIS based on information available. BOEM considered the scope of the
analysis in the DEIS to be NEPA-compliant. Considering that wind energy is a growing industry, BOEM decided to
expand its planned action analysis and has concluded that approximately 22 GW!° of Atlantic offshore wind
development is reasonably foreseeable, which encompasses the following potential development described in the
June 2020 SEIS (with the MWs of power in parentheses including both the item and all items above it):

e Vineyard Wind 1 Project (800 MW).

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 Mayflower Wind (6.4 GW).

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, Vineyard Wind 2 (also
referred to as Park City Wind), Sunrise Wind, Revolution Wind, US Wind, and Empire Wind) (9.5 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 previous
criteria), which includes Liberty Wind and Dominion Energy (13.5 GW).

10The existing lease areas are sufficient to support development of 22 GW of offshore wind.
1 “Offtake” in this document is defined as the offshore wind energy produced and delivered to shore for use by purchasers.
12 Bay State Wind submitted a COP, but currently has no offtake awarded for the project.
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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 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.

1.7.2. 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 planned action scenario (BOEM 2019b). That study is incorporated in this FEIS by
reference. The study identifies cause-and-effect relationships between renewable energy projects and resources
potentially affected by such projects. It 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 planned action 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 1.7-3 provides a brief description of the primary IPFs
involved in this analysis, some including multiple sub-IPFs. The IPFs are used in the impacts analysis and are
project-specific in the text when applicable. See Table 1.7-3 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 planned action
scenario. These IPFs and their relationships were used in the SEIS analysis of the planned action scenario and
BOEM decided which IPFs applied to which resources. If an IPF was not associated with the Vineyard Wind 1
Project, it was not included in the expanded planned action analysis. The one exception to this was the inclusion of
Climate Change IPFs. This FEIS identifies specific actions and activities in Appendix A.

As discussed in the BOEM (2019a) study and the DEIS and SEIS, reasonably foreseeable planned actions 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 projects do not contribute. Appendix A lists
reasonably foreseeable environmental trends and planned actions for non-offshore wind activities that may
contribute to the impacts of the proposed Project. Refer to Appendix A for details.

13 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. If New York announces
additional procurements towards its state goal, both New York and New Jersey will have more announced procurements than available
lease capacity within the New York Bight.

14 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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1.7.3. Resource Geographic Analysis Area

Each resource has a geographic area in which effects of the proposed Project would be felt. Appendix A describes
and provides a figure for the geographic analysis area of 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 reasonably foreseeable environmental trends and planned actions
impact scenario for each resource considering impacts from these projects and activities collectively.'

15 These resource-specific geographic analysis areas are largely the same as presented in the DEIS (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 the six action alternatives (one of which has two sub-alternatives) and the No Action
Alternative for the proposed Project analyzed in detail (Table 2.1-1) and provides details and assumptions for each to
assess potential impacts.' The SEIS added a Vessel Transit Lane Alternative, Alternative F, which is carried forward
to this FEIS. In addition, Vineyard Wind has modified the proposed Project since publication of the DEIS. The
Proposed Action and action alternatives below incorporate these changes and the FEIS analyses their effects to the
extent they are relevant, although these summary descriptions of each individual alternative are the same as provided
in the DEIS. This chapter also describes BOEM’s Preferred Alternative. Additionally, Section C.5 in Appendix C
discusses action alternatives that were considered but not analyzed in detail.

Table 2.1-1: Alternatives Considered for Analysis

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

?rlct)i)r:i[g//ié\ti;l the proposed Project area and associated export cables would occur within the range of design
parameters outlined in the Vineyard Wind COP (Epsilon 2018a, 2019a, 2019¢, 2020a, 2020b), subject
to applicable mitigation measures.

Under Alternative B, the Covell’s Beach Cable Landfall Alternative, the construction, operation,

Alternative B— maintenance, and eventual decommissioning of an up to 800 MW wind energy facility on the OCS

C , offshore Massachusetts within the proposed Project area and associated export cables would occur
ovell’s Beach o . . . . . . .

Cable Landfall 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.

Under Alternative C, the No Surface Occupancy in the Northernmost Portion of the Project Area
Alternative, the construction, operation, maintenance, and eventual decommissioning of an up to
Alternative C—No  |800 MW wind energy facility on the OCS offshore Massachusetts within the proposed Project area
Surface Occupancy |and associated export cables would occur within the range of the design parameters outlined in the

in the Northernmost |Vineyard Wind COP, subject to applicable mitigation measures. However, no surface occupancy
Portion of the Project|would occur in the northernmost portion of the proposed Project area to potentially reduce the visual
Area Alternative 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 northernmost WTG locations.

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

Alternative?

Alternative D— offshore Massachusetts within the Vineyard Wind lease area and associated export cables would occur
Wind Turbine within the range of the design parameters outlined in the Vineyard Wind COP, subject to applicable
Layout Modification |mitigation measures. However, modifications would be made to the wind turbine array layout to
Alternative 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.

' The assumptions and maps for all action alternatives other than the Proposed Action do not represent specific proposals and are provided
only for context and illustration about what these alternatives could look like if implemented. If BOEM selects one or more alternatives that
are not the Proposed Action, the layouts constructed could vary with diverse considerations such as engineering, presence of cultural or
historic resources, or seabed hazards. Chapter 3 and Appendix A addresses the potential implications of these variations and additional
survey work that may be necessary.

2 The DEIS and SEIS contemplated two Onshore Export Cable Routes (OECRs), with alternative options within each route; however, since
the publication of the SEIS, Vineyard Wind has stated all necessary state and local permits for the Covell’s Beach landfall location have
been acquired. Therefore, the Proposed Action (Alternative A) and action alternatives only contemplate the Covell’s Beach landfall and
onshore route, and Alternative B is no longer evaluated as an action alternative in this FEIS. The identification of the action alternatives
will maintain the same lettering (Vineyard Wind 2020d).
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Spacing Alternative

Alternative Description
Altematlvp Dli. Under Alternative D1, WTGs would have a minimum spacing of 1 nautical mile between them, and
One-Nautical-Mile . .. . . . .
Wind Turbine the lanes between turbines would also be a minimum of 1 nautical mile to potentially reduce conflicts

with existing ocean uses, such as commercial fishing and marine navigation.

Alternative D2—
East-West and One-
Nautical-Mile Wind
Turbine Layout

Under Alternative D2, the wind turbine layout would be arranged in an east-west orientation and 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

Alternative .2 .
fishing in an east-west direction.
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
Alternative E— o - . o
. . |Massachusetts within the proposed Project area and associated export cables would occur within the
Reduced Project Size . . . . . . . e
Alternative range of the design parameters outlined in the Vineyard Wind COP, subject to 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 within the existing Vineyard Wind lease area. This alternative will disclose
the effect a transit lane could have on the expected effects from the other action alternatives analyzed
in this FEIS.

Alternative G—No
Action Alternative

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,
operation, maintenance, and decommissioning activities would not occur. Any potential
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; EIS = Environmental Impact Statement; MW = megawatt; OCS = Outer Continental Shelf;
WDA = Wind Development Area; WTG = wind turbine generator

These alternatives were developed using screening criteria for determining a range of reasonable alternatives,
extensive coordination with state and federal agencies, and input from the public and potentially affected
stakeholders through the DEIS scoping process and comment period (Appendix C). The alternatives summarized
above and analyzed in this FEIS support the purpose and need for the EIS, are relevant to BOEM’s decision, and are
implementable and technically feasible.

The alternatives listed in Table 2.1-1 are not mutually exclusive. If the COP is approved or approved with
modifications, BOEM could “mix and match” multiple listed alternatives to result in a preferred alternative so long
as crucial design parameters are compatible and otherwise meet the purpose and need of the Proposed Action. For
example, BOEM could select a combination of alternatives for the proposed Project with the northernmost wind
turbines relocated to the southern Wind Development Area (WDA) and east-west orientation and 1-nautical-mile
wind turbine layout (i.e., Alternatives C and D2).

3 Small variances throughout a wind farm should not significantly affect safety of navigation. The 2020 Final Massachusetts and Rhode
Island Port Access Route Study (MARIPARS; USCG 2020b: https://www.federalregister.gov/documents/2020/01/29/2020-01522/port-
access-route-study-the-areas-offshore-of-massachusetts-and-rhode-island) 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 be approximately 0.7 nautical mile wide. The Final MARIPARS concluded that

“(1) lanes for vessel transit should be oriented in a northwest to southeast direction, 0.6 NM [nautical miles] to 0.8 NM wide. This width
will allow vessels the ability to maneuver in accordance with the COLREGS [International Regulations for Preventing Collisions at Sea]
while transiting through the RI/MA WEA [Rhode Island/Massachusetts Wind Energy Area]; (2) lanes for commercial fishing vessels
actively engaged in fishing should be oriented in an east to west direction, 1 NM nautical mile wide; and (3) lanes for USCG search and
rescue operations should be oriented in a north to south and east to west direction, 1 NM wide. This will ensure two lines of orientation for
USCG helicopters to conduct SAR operations” (USCG 2020b).
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BOEM considers those measures that Vineyard Wind has committed to in its COP to be part of the Proposed Action
and action alternatives. The alternatives listed in Table 2.1-1 do not include potential additional mitigation measures
that are analyzed separately in this FEIS (Section 2.2.1). BOEM, in consultation with cooperating agencies, may
select any of the mitigation measures identified and assessed in this FEIS in addition to the alternative or
combination of alternatives it selects in the ROD, and may select additional measures arising from ongoing
cooperating agency consultation or during review of the COP. Additionally, compliance with applicable laws and
regulations by Vineyard Wind and BOEM may require additional measures or changes to the measures described in
this FEIS. This FEIS analyses measures identified to date from consultation with cooperating agencies, but
additional or modified measures may arise before consultation is completed—for example consultation under the
MMPA or the Magnuson-Stevens Fishery Conservation and Management Act (MSA).* Measures considered in this
FEIS are listed in Appendix D. Any measures that are required as conditions of COP approval would be
incorporated and documented in the ROD.

2.1.1. Proposed Action (Alternative A)

Alternative A, the Proposed Action, would allow Vineyard Wind to construct, operate, maintain, and eventually
decommission a wind energy facility approximately 800 MW in scale on the OCS offshore Massachusetts within
Vineyard Wind’s WDA, along with associated export cables. As discussed in Chapter 1, Vineyard Wind has
submitted a COP describing its Proposed Action, which is summarized below. The Proposed Action does not
include additional mitigation measures that BOEM is analyzing and could implement as part of its approval process
(Section 2.2.1 and Appendix D). Vineyard Wind would undertake the Proposed Action within the PDE summarized
in Appendix G, Table G-1.° Additional details of the Proposed Action are contained in COP Volume I (Epsilon
2020a). Since publication of the DEIS, Vineyard Wind has submitted a modified COP with minor changes to the
PDE to allow for the possibility of using WTGs of higher capacity. The SEIS and this FEIS analyze the changes to
the COP where relevant and update the maximum-case scenario where necessary (Epsilon 2020a).° The proposed
Project could use higher nameplate capacity WTGs, up to 14 MW (Table 2.1-2). As shown in Appendix G,

Figure G-1, the General Electric Haliade-X WTG, which would be designed specifically for the proposed Project,
would fit within the parameters of the Vineyard Wind PDE presented in the COP . Depending on the turbine
capacity used, the proposed Project could involve as few as 57 WTGs or as many as 100 WTGs. 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 DEIS. The changes were presented in the SEIS and are incorporated below as well as in Chapter 3.
Table 2.1-2 details the changes to the limits of the PDE, and Appendix E of this FEIS provides additional
information as an update to the DEIS Appendix G. As evaluated in the SEIS and in Chapter 3 and Appendix A of
this FEIS, use of fewer, larger turbines could have less impact on many resources, such as benthic resources, marine
mammals, and sea turtles, because of decreased pile-driving activities. However, larger turbines could have greater
visual impacts, and positive economic effects could be less with fewer turbines than with a greater number of
smaller turbines.

4 Appendix C provides the latest information related to BOEM’s consultation and coordination with cooperating agencies.
3 See Section 1.6 and Appendix G for additional design envelope information.
® The most recent version of the COP is available at https://www.boem.gov/Vineyard-Wind/.

7 On December 1, 2020, Vineyard Wind withdrew the COP to conduct additional reviews associated with the inclusion of the General
Electric Haliade-X WTG into the final project design. In response to Vineyard Wind’s December 1, 2020, letter, BOEM published a
Federal Register Notice on December 16, 2020, informing the public that “preparation of an Environmental Impact Statement” for the COP
was “no longer necessary” for the sole reason that “the COP ha[d] been withdrawn from review and decisionmaking” (85 Fed. Reg. 81486
[December 16, 2020]). Accordingly, BOEM “terminated” the “preparation and completion” of the EIS. On January 22, 2021, Vineyard
Wind notified BOEM via letter that it had completed its review and had concluded that inclusion of the Haliade-X turbines did not warrant
any modifications to the COP. Accordingly, Vineyard Wind informed BOEM that it was rescinding its temporary withdrawal and asked
BOEM to resume its review of the COP. After conducting an independent review of the information provided by Vineyard Wind, BOEM
has confirmed that: (1) the Haliade-X turbines fall within the design envelope analyzed in the June 2020 SEIS; (2) Vineyard Wind’s
already-submitted COP contains all the necessary information to complete the FEIS; and (3) an additional SEIS is not needed under

40 C.F.R. § 1502.9. BOEM will publish a Federal Register Notice informing stakeholders that it has resumed the NEPA process.
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Table 2.1-2: Changes to the Limits of the Proposed Project Design Envelope

Envelope Parameter

Previous Limit

Current Limit

Total Number of Turbines Up to 100 57 to 100
Total Facility Capacity ~300 MW @ ~800 MW @
Maximum Turbine Generation Capacity 10 MW 14 MW

Maximum Tip Height

696 feet (212 meters) MLLW °

837 feet (255 meters) MLLW °

Maximum Hub Height

397 feet (121 meters) MLLW °

473 feet (144 meters) MLLW °

Maximum Rotor Diameter

591 feet (180 meters) MLLW °

729 feet (222 meters) MLLW °

Maximum Tip Clearance

102 feet (31 meters) MLLW ®

105 feet (32 meters) MLLW °

Substation Footprint

6.4 acres (25,899.9 m?)

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 FEIS 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.

2.1.1.1. Construction and Installation

The Proposed Action would include the construction and installation of both onshore and offshore facilities.
Construction and installation are expected to begin in the first quarter of 2021 and be completed by the second
quarter of 2024. Vineyard Wind submitted an updated construction schedule to BOEM in January 2021
(Vineyard Wind 2021a). The following is expected: construction of the Onshore Export Cable Route (OECR)
would begin in first quarter 2021; construction of the onshore substation would begin in third quarter 2021;
construction within the Offshore Export Cable Corridor (OECC) would begin in second quarter 2022; turbine and
ESP installation and the electrical service platform (ESP) would begin second quarter 2023; and inter-array cable
installation would begin in third quarter 2023.

2.1.1.1.1. Onshore Activities and Facilities

Proposed onshore Project elements include the landfall site, the onshore export cables from the landfall site to the
onshore substation, the onshore substation site, and the connection from the proposed substation site to the existing
bulk power grid (Figure 2.1-1).

The DEIS and SEIS contemplated two OECRs, with alternative options within each route; however, since the
publication of the SEIS, Vineyard Wind has stated that all necessary state and local permits for the Covell’s Beach
landfall location have been acquired. Therefore, the Proposed Action now only contemplates Covell’s Beach landfall
and onshore route. Most of the proposed OECR would pass through already developed areas, primarily paved roads,
and existing utility ROWs and would be entirely underground. The OECR would run for 5.3 miles (8.5 kilometers)
until it reached the proposed substation site discussed below. Figure 2.1-1 shows the proposed landfall location. The
Covell’s Beach landfall site is located on Craigville Beach Road in the Town of Barnstable near a paved parking lot
entrance to a public beach that is owned and managed by the Town of Barnstable. The transition of the export cables
from offshore to onshore would be accomplished by horizontal directional drilling (HDD), which would bring the
proposed cables beneath the nearshore area, the tidal zone, beach, and adjoining coastal areas to the proposed
landfall site. As part of the HDD process, the seafloor would be temporarily affected at the HDD exit point where a
shallow 10 x 10 foot (3 x 3 meter) pit would be excavated to expose the conduit end. This temporary receiving pit
would be filled back in with the same material once the submarine cable has been brought to land (COP Addendum,
Sections 1.2.2.2 and 1.3; Epsilon 2019a).

Vineyard Wind would construct one or more underground concrete transition vaults, also called splice vaults, at the
landfall site. These would be accessible after construction via a manhole. Inside the splice vault(s), the 220-kilovolt
(kV) alternating current (AC) offshore export cables would be connected to the 220 kV onshore export cables.

Vineyard Wind would run the onshore export cables through a single concrete duct bank buried along the entire
OECR. The duct bank may vary in size along its length, and the planned duct bank could be arrayed four conduits
wide by two conduits deep (flat layout) measuring up to 5 feet (1.5 meters) wide by 2.5 feet (0.8 meter) deep or vice
versa with an upright layout with two conduits wide by four conduits deep. The top of the duct bank would typically
have a minimum of 3 feet (0.9 meter) of cover comprised of properly compacted sand topped by pavement.
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The proposed onshore export cables would terminate at the proposed substation site. This previously developed site
is adjacent to an existing substation within Independence Park, a commercial/industrial area in Barnstable. The new
onshore substation site would have an area of 8.6 acres (34,803.1 square meters [m?]). As specified in the SEIS,
Vineyard Wind has proposed an expansion of the proposed onshore substation since the DEIS was published

(Table 2.1-2). For the expanded substation area, the total approximate area of ground disturbance would be 7.7 acres
(31,161 m?), or 1.8 acres (7,122 m?) greater than the 5.9 acres (23,877 m?) assumed in the DEIS. 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 DEIS. BOEM analyzed the impacts of this change to
the proposed Project under the appropriate resource area sections within SEIS and within this FEIS. The buried duct
bank would enter the proposed onshore substation site via an access road that provides access to the transmission
corridor from Mary Dunn Road. The onshore substation site would connect the proposed Project to the existing bulk
power grid via step-down transformers. Vineyard Wind plans to connect the proposed Project to the grid via
available positions at the Barnstable Switching Station, just north of the proposed onshore substation site

(Figure 2.1-1). Onshore construction and installation activities and associated equipment would involve fuel and
lubricating and hydraulic oils.

2.1.1.1.2. Offshore Activities and Facilities

Proposed offshore Project components include WTGs and their foundations, ESPs and their foundations, scour
protection for all foundations, inter-array cables that connect the WTGs to the ESPs, the inter-link cables that
connect the ESPs, and the export cables to the landfall location (Figure 2.1-2). The proposed offshore Project
elements are located within federal waters, with the exception of a portion of the export cables located within state
waters. COP Section 4.2.3 provides a detailed description of proposed construction and installation methods
(Volume I; Epsilon 2020a).

Vineyard Wind proposes the installation of up to 100 WTGs of 8 to 14 MW capacity, with blades extending up to
837 feet (255 meters) above mean lower low water (MLLW) with an average spacing between WTGs of
approximately 0.86 nautical mile within the 75,614-acre (306 km?) WDA..® Under Alternative A, Vineyard Wind’s
proposed WTG layout includes one demarcated northwest/southeast corridor and one demarcated
northeast/southwest corridor, each 1 nautical mile wide. The sum of seafloor areas disturbed by construction and
areas of seafloor occupied by foundations and protections would cover approximately 0.5 percent of the WDA.
Vineyard Wind would mount the WTGs on either monopile or jacket foundations. A monopile is a long steel tube
driven 66 to 148 feet (20 to 45 meters) into the seabed. A jacket foundation is a latticed steel frame with three or four
supporting piles driven 98 to 197 feet (30 to 60 meters) into the seabed (or as far as 246 feet [75 meters] in the case
of jackets for ESP foundations). Vineyard Wind would likely install jacket foundations in deeper WTG locations.
Vineyard Wind’s PDE includes up to 12 jacket foundations for the proposed Project (up to 10 jackets for WTG
foundations and up to 2 jackets for ESP foundations).

8 The minimum distance between nearest turbines is no less than 0.65 nautical mile and the maximum distance between nearest turbines is
no more than 1.1 nautical miles (COP Section 3.1.1.1, Volume I; Epsilon 2020a).
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Schematic drawings and photos of the proposed foundation types are included in COP Volume I, Section 3.1.2
(Epsilon 2020a). Each WTG would contain approximately 1,717 gallons (6,500 liters) of transformer oil,
approximately 2,113.4 gallons (8,000 liters) of general oil (for hydraulics and gearboxes), and approximately 792
gallons (3,000 liters) of diesel fuel. Use of other chemicals would include, coolants/refrigerants, grease, paints, and
sulfur hexafluoride. While anti-fouling paint is not necessary on most parts of the WTG and ESP foundations, anti-
fouling paint may be used at each foundation in the immediate area of the opening for the cable pull-in (within an
approximately 4-foot-diameter [1.2-meter] circle centered on the opening for the cable). COP Section 4.2 provides
additional details related to proposed chemicals and their anticipated volumes (Volume I; Epsilon 2020a).’

Vineyard Wind would construct one or two ESPs in the WDA, each installed on a monopile or jacket foundation.
The ESPs would serve as the interconnection point between the WTGs and the export cables. The ESPs would be
located along the northwest edge of the WDA and would include step-up transformers and other electrical
equipment needed to connect the 66 kV inter-array cables to the 220 kV offshore export cables. Between 6 and

10 WTGs would be connected through an inter-array cable that would be buried below the seabed and then
connected to the ESPs. If the proposed Project uses more than one ESP, a 200 kV inter-link cable would be required
to connect the ESPs together. Each ESP would contain up to approximately 123,210 gallons (466,400 liters) of
transformer oil, approximately 349 gallons (1,320 liters) of general oil, and approximately 5,719 gallons

(21,560 liters) of diesel fuel. WTGs and ESPs would be equipped with secondary containment sized according to the
largest oil chamber. As mentioned above, COP Section 4.2 provides additional details related to chemicals and their
anticipated volumes (Volume I; Epsilon 2020a). Vineyard Wind has stated that the Proposed Action would be
designed to meet International Electrotechnical Commission standards for WTGs. The WTGs would be designed to
endure sustained wind speeds of up to 112 miles per hour (mph) (182.2 kilometers per hour [kph]) and gusts of

157 mph (252.7 kph). WTGs would also automatically shut down when wind speeds exceed 69 mph (111 kph). In
addition, the structures would be designed for maximum wave heights greater than 60 feet (18.3 meters)

(Vineyard Wind 2018b).

The WTGs and ESPs would include a nighttime obstruction lighting system that complies with Federal Aviation
Administration (FAA) and U.S. Coast Guard (USCG) lighting standards and is consistent with BOEM best
practices. Vineyard Wind’s Lighting and Marking Plan would describe the lighting and marking system as part of
the final layout plan, consistent with USCG standards. Such a plan would specify turbine paint colors and the
configuration of lighting, and BOEM would require it to include justification for any deviations from BOEM’s usual
guidelines on lighting and marking. As outlined in Section 2.2.1, Vineyard Wind may be required, as a condition of
COP approval outlined in the ROD, to use either an Aircraft Detection Lighting System (ADLS) that would
automatically activate lights when aircraft approach, or a system that automatically adjusts lighting intensity based
on visibility conditions, either of which would require FAA approval for turbines within 12 nautical miles of land.
Vineyard Wind would paint WTGs no lighter than RAL 9010 Pure White and no darker than RAL 7035 Light Grey
to help reduce potential visibility against the horizon. The exact number, characteristics, and color of navigation
lighting would be determined once a final layout plan has been submitted by Vineyard Wind to USCG. Additionally,
Vineyard Wind has proposed that the lower sections of each structure would be marked with high-visibility yellow
paint from the water line to an approximate height of at least 50 feet (15 meters), consistent with International
Association of Lighthouse Authorities guidance. Upon the developer’s application to USCG, which has not yet been
filed, a Private Aids to Navigation (PATONSs) permit for each tower constructed would be issued. To further
enhance marine navigation safety, sound signals'® and/or automatic identification system (AIS) transponders may be
included on selected structures.

Vineyard Wind would install foundations and WTGs using jack-up vessels or vessels capable of dynamic
positioning,'' as well as necessary support vessels and barges. Vessels would be equipped with a crane and a pile-
driving hammer. Vineyard Wind would begin pile driving by using a soft start to help enable some marine life to

? Section A.8.2 in Appendix A provides information related to the potential impacts of chemical spills from wind turbines. Additional
specific information related to environmental risks, fate, and effects of chemicals associated with wind turbines on the Atlantic OCS can be
found in Bejarano et al. (2013).

1911 consultation with USCAG, sound signals could include audible sound devices, such as horns, on the WTGs and ESPs.

1 Dynamic positioning allows a vessel to maintain its position by using a computer-controlled system that operates the propellers and
thrusters.
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leave the area before driving intensity increases. ESP foundation installations may require specialized crane vessels.
It is possible that monopiles would be transported to the WDA by floating them in the water while pulled by tugs.
COP Section 4.2.3 provides more details about installation (Volume I; Epsilon 2020a).Vineyard Wind would place
scour protection around all foundations to stabilize the seabed near the foundations as well as the foundations
themselves. The scour protection would be approximately 3 to 6 feet (1 to 2 meters) in height, would extend away
from the foundation as far as 92.5 feet (28.2 meters), and would consist of rock and stone ranging from 4 to

12 inches (10 to 30 centimeters). To maximize precision when placing scour protection, Vineyard Wind would use
the fall pipe method whenever feasible (COP Volume I, Section 4.2.3.2; Epsilon 2020a).

Two offshore export cables in one cable corridor would connect the proposed wind facility to the onshore electrical
grid (Figure 2.1-2). Each offshore export cable would consist of three-core 220 kV AC cables that would deliver
power from the ESPs to the onshore facilities. The cable routes currently being considered contain several routing
options. The OECC from the WDA could pass through the deepest part of Muskeget Channel proper, or it could
pass atop the shoals to the east of the deepest area (Figure 2.1-2). The offshore export cables would approach

Cape Cod and make landfall at Covell’s Beach in Barnstable with a target burial depth of up to 5 to 8 feet (1.5 to
2.5 meters).

As part of the PDE, Vineyard Wind has proposed several cable route installation methods for the inter-array cables,
inter-link cables, and offshore export cables. Vineyard Wind would typically bury the cables using a jet plow,
mechanical plow, or mechanical trenching, as suited for the bottom type in the immediate area; other burial methods
may be used more rarely. Vineyard Wind’s expected installation tool for the offshore export cable from the landfall
site out to approximately 1.2 miles (2 kilometers) offshore of the two Muskeget Channel route options is a jetting
tool known as a vertical injector. This tool would penetrate into the seabed as a vessel is mechanically pulled
forward on anchors while installing the cable through the tool, such that the tool can pass through areas of coarse
deposits. While dredging remains in the PDE as a potential technique (and would be the maximum-case scenario
impact), the anticipated use of the vertical injector tool is expected to avoid the need for dredging, as the vertical
injector tool can achieve deeper penetration below sand waves and into the stable seabed. By utilizing this tool, the
presence of sand waves is not expected to present a meaningful construction challenge to cable burial (Vineyard
Wind 2019d). The hard bottom in Muskeget Channel is a mix of gravel, cobble, and boulder-sized material in a sand
matrix (Attachment E in Epsilon 2018d). Within federal waters (south of Muskeget Channel), a type of jet plow/jet
trencher would be used. Both tools are appropriate for the specific site conditions along the cable route and are
higher specification tools than were used for previous power-cable burial projects in Southern New England where
target depth was not reached in some areas. For the remainder of the offshore export cable, and for the inter-array
cables, a jet plow/jet trencher tool would be used. Based on ongoing review of the 2018 survey data for the WDA,
Vineyard Wind expects that cable protection is less likely to be needed in the WDA for the inter-array (and inter-link
cables, if used) due to consistent geology and limited coarse materials. The expected installation method for the
inter-array cables is to lay the cable section on the seafloor and then subsequently bury the cables using a jet plow/jet
trencher. This tool is very suitable for the site conditions of relatively homogeneous consolidated sands, providing a
high degree of confidence that sufficient burial would be achieved. Additionally, if sufficient burial is not achieved
on the first pass, it is expected that a second or third attempt with the installation tool would be made to achieve
sufficient burial. Requiring more than one pass increases the likelihood that cable burial would be achieved. In the
event that the described processes above are unsuccessful, Vineyard Wind may elect to dredge a trench in order to
bury the cable. No drilling or blasting would be required. Project engineers and contractors would use micro-routing
of the cable to avoid hard-bottom areas to the greatest extent practicable, although hard bottom and complex bottom
extend the full width of possible routes within the OECC between Martha’s Vineyard and Nantucket Island and
cannot be entirely avoided (Section 3.2.2 and Vineyard Wind 2019d). Contractors and engineers for Vineyard Wind
would perform additional surveys and evaluation of geological conditions in the surface and shallow subsurface
layers and develop the precise route by minimizing the following, in order of priority: length of hard-bottom habitat
crossed, number of boulders encountered, volume of dredging required, and other factors; details are in the COP
Addendum Section 1.2.3 (Epsilon 2019a). This process would minimize impact to hard-bottom habitat and complex
bottom and maximize the likelihood of sufficient cable burial. In any hard-bottom areas that could not be avoided,
the cable would be buried using the vertical injector jetting tool. As with any tool that fluidizes the seabed, this
would tend to result in a less coarse, more sandy top layer of seafloor after use (COP Addendum, Appendix A;
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Epsilon 2019a and COP Volume III, Appendix III-I; Epsilon 2020b; Vineyard Wind 2019¢). Any large boulders
along the route would be relocated prior to cable installation. The preliminary schedule would involve installing the
cables in three segments during the fall of 2020 and spring or summer of 2021. Approximately 4 weeks prior to
installation of a segment of the cables, a pre-lay grapnel run would be performed in all instances to locate and clear
obstructions such as abandoned fishing gear and other marine debris. Following the pre-lay grapnel run, dredging
within the OECC would occur (where necessary) to allow for effective cable laying through the sand waves. The
majority of dredging would occur on large sand waves, which are mobile features. See COP Volume II-A,

Figure 2.1-17, for an indication of places prone to large sand waves (COP Volume II-A, page 2-30; Epsilon 2018a).
Vineyard Wind anticipates that dredging would occur within a corridor that is 65.6 feet (20 meters) wide and 1.6 feet
(0.5 meter) deep, and potentially as deep as 14.7 feet (4.5 meters). Vineyard Wind is proposing to lay most of the
offshore export cables using simultaneous lay and bury via jet embedment. For the inter-array cables, the expected
installation method would be to lay the cable section on the seafloor and then subsequently bury it using a jet plow
(“post-lay burial”). In certain areas, alternative installation methods may be needed. Although the COP is flexible,
Vineyard Wind expects to achieve cable burial using the vertical injector jetting tool and the jet plow/jet trencher
tool described above. In any case, cable burial would likely use a tool that slides along the seafloor on skids or tracks
(up to 3.3 to 6.6 feet [1 to 2 meters] wide), which would not dig into the seafloor but would still cause temporary
disturbance. The installation methodologies are described in detail in COP Volume I, Section 4.2.3 (Epsilon 2020a).

For the installation of the two offshore export cables, total dredging could impact up to 69 acres (279,400 m?) and
could include up to 214,500 cubic yards (164,000 cubic meters) of dredged material. Vineyard Wind could use
several techniques to accomplish the dredging: trailing suction hopper dredge (TSHD) or jetting (also known as
mass flow excavation).'> TSHD would discharge the sand removed from the vessel within the 2,657-foot-wide
(810-meter) cable corridor.'? Jetting would use a pressurized stream of water to push sand to the side. The jetting
tool draws in seawater from the sides and then jets this water out from a vertical down pipe at a specified pressure
and volume. The down pipe is positioned over the cable alignment, enabling the stream of water to fluidize the sands
around the cable, which allows the cable to settle into the trench. This process causes the top layer of sand to be side-
casted to either side of the trench; therefore, jetting would both remove the top of the sand wave and bury the cable.
Typically, a number of passes are required to lower the cable to the minimum target burial depth. Vineyard Wind
expects to perform dredging, where needed, using a TSHD; however, Vineyard Wind expects that the use of the
vertical injector tool would avoid the need for dredging, as the vertical injector tool can achieve deeper penetration
below sand waves and into the stable seabed. If dredging is needed, the TSHD would dredge along the OECC until
the hopper is filled to an appropriate capacity, then the TSHD would sail several hundred meters away (while
remaining within the OECC) and then bottom dump the dredged material. Dredging and dumping would only occur
within sand wave areas. However, the vertical injector tool is able to achieve burial even in sand waves, thus
minimizing the need for dredging (Vineyard Wind 2019b).

Vineyard Wind would need to use vessels, vehicles, and aircraft during construction. The construction and
installation phase of the Project would make use of both construction and support vessels to complete tasks in the
WDA and along the OECC. Construction vessels would transit between the WDA and the New Bedford Marine
Commerce Terminal (MCT); however, vessels may operate from other port facilities, as needed. During
construction and installation, Vineyard Wind anticipates an average of approximately 25 vessels operating during a
typical workday in the WDA and along the OECC. Vineyard Wind has noted that many of those vessels would
remain in the WDA or OECC for days or weeks at a time, potentially making infrequent trips to port for bunkering
and provisioning, if needed. Therefore, Vineyard Wind expects that proposed-Project construction would generate
an average of seven daily trips to or from New Bedford Harbor or a secondary port each day. Of all the vessels used
for construction/installation, approximately 16 would come from Europe. These vessels would be expected to

12 TSHD can be used in sand waves of most sizes, whereas the jetting technique is most likely to be used in areas where sand waves are
less than 6.6 feet (2 meters) high. Therefore, the sand wave dredging could be accomplished entirely by the TSHD on its own, or the
dredging could be accomplished by a combination of jetting and TSHD, where jetting would be used in smaller sand waves and the TSHD
would be used to remove the larger sand waves.

13 Vineyard Wind anticipates that the TSHD would dredge along the OECC until the hopper was filled to an appropriate capacity, then the
TSHD would sail several hundred meters away (while remaining within the 2,657-foot [810-meter] corridor) and bottom dump the dredged
material.
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remain on site for the duration of the work that they are contracted to perform, which could range from 2 to
12 months.

During the proposed Project’s most active construction period, Vineyard Wind estimates that a maximum of
approximately 46 vessels could operate simultaneously within the WDA or OECC. In an extreme case, all 46 vessels
could need to travel to or from New Bedford or a secondary port in the same day; however, Vineyard Wind
estimates that activities during the proposed Project’s most active period would typically generate 18 vessel trips per
day to or from ports. The maximum number of vessels involved in the proposed Project at any one time is highly
dependent on the Project’s final schedule, the final design of the Project’s components, and the logistics solution
used to achieve compliance with the Jones Act (COP Volume III, Section 7.8 and Appendix III-I; Epsilon 2020b).
Vessel types proposed for the cable installation could be vessels capable of dynamic positioning, anchored vessels,
self-propelled vessels, and/or barges. All Project vessels are subject to applicable USCG regulations for ballast water
management. The regulatory requirements for ballast water management and control of non-indigenous species can
be found in 33 C.F.R. Part 151 Subpart C, 33 C.F.R. Part 151 Subpart D, and 46 C.F.R. Subpart 162.060. These
requirements apply to all U.S. and foreign-flagged commercial vessels that are equipped with ballast water tanks and
operate in waters of the U.S. Additional information can be found in the Navigation and Vessel Inspection Circular
01-18, Ballast Water Management for Control of Non-Indigenous Species in Waters of the United States

(USCG 2018). The proposed Project may require anchoring of vessels, especially during the cable burial process.
Anchoring would avoid sensitive seafloor habitats to the greatest extent practicable and would be completely
prohibited in eelgrass beds. In addition, Vineyard Wind has committed to collect additional data within Muskeget
Channel and further classify this benthic habitat in order to further avoid sensitive seafloor habitats. BOEM will
continue to work with NMFS to share the additional data and classifications and will reinitiate the Essential Fish
Habitat (EFH) consultation if BOEM substantially revises the Proposed Action in a manner that may adversely
affect EFH or if new information becomes available that affects the basis for the conservation recommendations.
Where it is considered impracticable to avoid a sensitive seafloor habitat, use of mid-line anchor buoys would be
utilized, where feasible and considered safe, as a potential measure to reduce and minimize potential impacts from
anchor line sweep.

Protection conduits installed at the approach leading to each WTG and ESP foundation would protect all offshore
export cables and inter-array cables.

In the event that cables cannot achieve proper burial depths or where the proposed offshore export cables crosses
existing infrastructure, Vineyard Wind could use the following protection methods: (1) rock placement, (2) concrete
mattresses, or (3) half-shell pipes or similar product made from composite materials (e.g., Subsea Uraduct from
Trelleborg Offshore) or cast iron with suitable corrosion protection.'* Rock placement involves laying rocks on top
of the cable to provide protection. Concrete mattresses are prefabricated flexible concrete coverings that are laid on
top of the cable. In certain cases, the mattresses may be filled with grout or sand (referred to as grout/sand bags); this
method is generally applied on smaller-scale applications than standard concrete mattresses. Lastly, half-shell pipes
or similar products could be used that are made from composite materials or cast iron with suitable corrosion
protection. Vineyard Wind has conservatively estimated that up to 10 percent (approximately 27.5 miles

[44.3 kilometers]) of the export, inter-array, and inter-link cables would require one of these protective measures
(COP Volume III, Table 6.5-5; Epsilon 2020b). Based on ongoing review of the 2018 survey data for the WDA,
Vineyard Wind expects that cable protection is less likely to be needed in the WDA for the inter-array and inter-link
cables due to consistent geology to the cable burial depth with limited coarse material. For the offshore export
cables, the geology is more variable closer to shore. According the Vineyard Wind’s initial assessment of burial
performance as specified in their cable burial risk assessment report, the kilometer posts (KPs) between the ESP
(KP 62.6) and KP 42.6 would mostly not need cable protection, except between KP 51.8 and KP 48.7 where up to
1,214 feet (370 linear meters) of cable protection may be necessary (Appendix A; Epsilon 2019a). After KP 48.7
(just south of Muskeget Channel continuing towards shore), the sediment becomes much more variable and so does
the risk for needing cable protection. Extensive and iterative analyses of the data would take place up until the time

' Half-shell pipes come in two halves and are fixed around the cable to provide mechanical protection. Half-shell pipes or similar solutions
are generally used for short spans, at crossings or near offshore structures, where there is a high risk from falling objects. The pipes do not
provide protection from damage due to fishing trawls or anchor drags (COP Volume I, Section 3.1.5.3; Epsilon 2020a).
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of installation in an effort to ensure burial and avoid the use of cable protection. These analyses may allow Vineyard
Wind to identify areas with a greater risk of insufficient cable burial; however, final locations for cable protection, if
needed, would not be known until completion of proposed Project installation activities. The potential impacts
associated with implementation of the cable protection methods specified above are described in the Chapter 3
resource sections.

2.1.1.1.3. Construction Facilities

Port facilities used for construction would include the 26-acre (0.1 km?) MCT and possibly other nearby ports
(Figure 2.1-3). Vineyard Wind would use the MCT to offload shipments of components, prepare them for
installation, and load components onto jack-up barges or other suitable vessels for delivery to the WDA
(COP Volume I, Section 4.2; Epsilon 2020a).

Vineyard Wind and their turbine supplier have a lease agreement with MCT, and Vineyard Wind expects that MCT
would support most, if not all, of the necessary operations for the turbine components. In addition, Vineyard Wind
may stage certain activities from other Massachusetts or North Atlantic commercial ports (Figure 2.1-3).

Vineyard Wind has indicated that ports may require site-specific modifications, shoreline stabilization, maintenance
dredging, installation of various equipment to berth construction and installation vessels, as well as new structures to
accommodate workforce and equipment needs; however, Vineyard Wind does not propose to direct or implement
any potential port improvements. Rather, Vineyard Wind would consider whether the ports are suitable for Vineyard
Wind’s needs if and when the owner or lessor makes any necessary upgrades. Therefore, none of these port upgrades
would occur as a direct result of the Proposed Action (COP Volume I, Section 3.2.5; Epsilon 2020a). Table 2.1-3
lists the ports that Vineyard Wind could use for the proposed Project.

Table 2.1-3: Potential Construction Ports

Stage * Port
Construction Staging/Fabrication Brayton Point, Somerset, Massachusetts
Montaup, Somerset, Massachusetts
Other New Bedford Ports, Massachusetts
Providence, Rhode Island
Quonset Point, North Kingstown, Rhode Island
Canadian Ports "
2 Vineyard Wind has not identified any ports that could be used during proposed Project operations and maintenance other than the

New Bedford Marine Commerce Terminal or Vineyard Haven Harbor.
® Vineyard Wind states that it is considering the ports of Saint John, New Brunswick, and Halifax and Sheet Harbour, Nova Scotia.
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2.1.1.2. Operations and Maintenance

The proposed Project would have an operating period of 30 years.'® Vineyard Wind would monitor operations
continuously from the Operations and Maintenance Facilities and possibly other remote locations as well.
Specifically, Vineyard Wind would use a new operations and maintenance facility in Vineyard Haven on Martha’s
Vineyard. The Operations and Maintenance Facilities would include offices, control rooms, warehouses, shop space,
and pier space, which may be supplemented by continued use of the MCT on the mainland; however, as mentioned
above, Vineyard Wind does not propose to direct or implement any port improvements. The Operations and
Maintenance Facilities would be located at an existing marina, and the marina owner has existing plans to upgrade
the facilities to accommodate additional marine industrial uses and to increase the existing facility’s protection from
storms, irrespective of whether or not Vineyard Wind utilizes this location for their proposed Project. The proposed
upgrades by the marina owner include, but are not necessarily limited to, the removal and replacement of an existing
solid-filled pier with a pile-supported pier; installation of catwalks, barge ramps, and a bulkhead; beach
nourishment; and dredging and filling activities. Therefore, improvements to the Vineyard Haven Port would not
occur as a direct result of the Proposed Action (COP Volume I, Section 3.2.5; Epsilon 2020a). The use of Vineyard
Haven Port, however, is considered part of the Proposed Action.

The proposed Project would include a comprehensive maintenance program, including preventive maintenance
(e.g., oil changes) based on statutory requirements, original equipment manufacturers’ guidelines, and industry best
practices. In addition, Vineyard Wind would maintain an Oil Spill Response Plan, an Emergency Response Plan,
and a Safety Management System, including an environmental management system, (COP Volume I, Appendices
I-A and I-B; Epsilon 2020a) that would be issued to the vessels and construction firms. These plans would be in
place since before construction and installation activities begin, and would be reviewed and approved by BOEM and
Bureau of Safety and Environmental Enforcement. Vineyard Wind would inspect WTGs, foundations, ESPs,
inter-array cables, offshore export cables, landfall locations, onshore export cables, and other parts of the proposed
Project using methods appropriate for the location and element characteristics.

2.1.1.2.1. Onshore Activities and Facilities

The onshore substation site, onshore export cables, and splice vaults would require minimal maintenance. When
needed, Vineyard Wind would conduct inspections and repairs according to industry standards for land-based power
transmission facilities.

2.1.1.2.2. Offshore Activities and Facilities

Vineyard Wind would design WTGs and ESPs to operate by remote control, so personnel would not be required to
be present except to inspect equipment and conduct repairs. Spare parts would be housed at the Operations and
Maintenance Facilities, and possibly other facilities for larger parts, and would be available so that Vineyard Wind
could initiate repairs expeditiously.

Vineyard Wind would need to use vessels, vehicles, and aircraft during operations and maintenance. The Proposed
Action would generate trips by crew transport vessels (about 75 feet [22.3 meters] in length), multipurpose vessels,
and service operations vessels (260 to 300 feet [79.2 to 91.4 meters] in length), with larger vessels likely based at the
MCT and smaller vessels likely based at Vineyard Haven. In a typical year, the Proposed Action would generate
approximately 401 to 887 vessel trips per year depending on the operation and maintenance scenario implemented,
which would include crew transfer vessel trips, multipurpose vessel trips, and service operation vessel trips

(COP Volume I, Section 4.3.4, Table 4.3-2; Epsilon 2020a). Dedicated crew transport vessels specifically designed
for offshore wind energy work would provide access. These vessels would be based primarily at the Operations and
Maintenance Facilities. Vineyard Wind may also use helicopters for access or visual inspections. The helicopters
would be based at a general aviation airport near the Operations and Maintenance Facilities.

15 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 C.F.R. § 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 FEIS analyzes a 30-year
operations period.
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Vineyard Wind would change WTG gearbox oil after approximately 5, 13, and 21 years of service. See COP
Section 4.3 for additional operations and maintenance information (Volume I; Epsilon 2020a).

2.1.1.3. Decommissioning

According to 30 C.F.R. Part 585 and other BOEM requirements, Vineyard Wind would be required to remove or
decommission all installations and clear the seabed of all obstructions created by the proposed Project. All
foundations would need to be removed to a depth of 15 feet (4.6 meters) below the mudline

(30 C.F.R. § 585.910(a)). Absent permission from BOEM, Vineyard Wind would have to complete
decommissioning within 2 years of termination of the lease and either reuse, recycle, or responsibly dispose of all
materials removed. Vineyard Wind has submitted a conceptual decommissioning plan as part of the COP, and the
final plan would outline the Vineyard Wind’s process for managing waste and recycling proposed Project
components (Volume I, Section 4.4; Epsilon 2020a). Although the proposed Project has a designed life span of

30 years, some installations and components may remain fit for continued service after this time. Vineyard Wind
would have to apply for an extension if it wanted to operate the proposed Project for more than the operations term.

BOEM would require Vineyard Wind to submit a decommissioning application upon the earliest of the following
dates: 2 years before the expiration of the lease, 90 days after completion of the commercial activities on the
commercial lease, or 90 days after cancellation, relinquishment, or other termination of the lease (see 30 C.F.R.

§ 585.905). Upon completion of the technical and environmental reviews, BOEM may approve, approve with
conditions, or disapprove the lessee’s decommissioning application. This process would include an opportunity for
public comment and consultation with municipal, state, and federal management agencies. Vineyard Wind would
need to obtain separate and subsequent approval from BOEM to retire any portion of the Proposed Action in place.
Approval of such activities would require compliance under NEPA and other federal statutes and implementing
regulations.

If the COP is approved or approved with modifications, Vineyard Wind would have to submit a bond that would be
held by the U.S. government to cover the cost of decommissioning the entire facility if Vineyard Wind would not
otherwise be able to decommission the facility. Furthermore, pursuant to 30 C.F.R. Part 585 and other BOEM
requirements, Vineyard Wind would be required to remove or decommission all installations and clear the seabed of
all obstructions created by the proposed Project. Vineyard Wind would need to obtain separate and subsequent
approval from BOEM to retire any portion of the Proposed Action in place.

2.1.1.3.1. Onshore Activities and Facilities

Depending on the needs of the host town, Vineyard Wind may leave onshore facilities in place for future use. Cable
removal, if required, would probably proceed using truck-mounted winches and handling equipment. There are no
plans to disrupt streets or onshore public utility ROWSs by excavating or deconstructing buried facilities.

2.1.1.3.2. Offshore Activities and Facilities

Vineyard Wind would drain WTG and ESP fluids into vessels for disposal in onshore facilities before disassembling
the structures and bringing them to port. Foundations would be temporarily emptied of sediment, cut 15 feet

(4.6 meters) below the mudline in accordance with BOEM regulations (30 C.F.R. § 585.910(a)) and removed. The
portion of foundations buried below 15 feet (4.6 meters) would remain, and the depression refilled with the
temporarily removed sediment. In consideration of mobile gear fisheries (i.e., dredge and bottom trawl gears),
Vineyard Wind is committed to removing scour protection during decommissioning. As explained in the COP
(Section 4.4.4), offshore cables could be retired in place or removed, subject to 30 C.F.R. § 585.900.
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2.1.2. Alternative C—No Surface Occupancy in the Northernmost Portion
of the Project Area Alternative

Under Alternative C'°, no surface occupancy would occur in the northernmost portion of the WDA, resulting in the
exclusion of some of the northernmost WTG locations, which would be relocated to the southern WDA as shown on
Figure 2.1-4. The impact assessment of this alternative includes the following assumptions:

e The acreage of the WDA would remain unchanged, and all WTGs and ESPs would be sited within the same
sized footprint as described under the Proposed Action.

e  The six northernmost WTG locations identified in Figure 2.1-4 would be excluded from the northernmost
portion of the WDA and instead placed along the southern portion of the WDA. A new inter-array cable would
link these WTGs to the southern ESP(s).

e There would be no changes to ESP locations or the OECC route.

e Additional survey work may be required to address changes in six WTG placements and inter-array cable
locations; however, these surveys would be limited in nature and Project delays would not be anticipated.

2.1.3. Alternative D—Wind Turbine Layout Modification Alternative

Alternative D was developed through the scoping process for the DEIS and included information described in Jedele
(2018) and information provided by the Commercial Fisheries Center of Rhode Island (CFCRI 2018). These
comments regarding a minimum of a 1-nautical-mile spacing and an east-west layout were supported by members of
the Commercial Fisheries Center of Rhode Island, including Rhode Island Commercial Fishermen's Association,
Rhode Island Lobstermen’s Association, Eastern New England Scallop Association, Ocean State Fishermen’s
Association, Rhode Island Party and Charter Boat Association, Town Dock Commercial Fishing Fleet, and Newport
Fishermen’s Association. Alternative D includes two sub-alternatives related to the layout of the WTGs. Prior to
COP approval, BOEM would require substantial additional survey work for the two sub-alternatives to resolve data
gaps for WTG placements and inter-array cable locations not contemplated in Alternative A (the Proposed Action).

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

This alternative would ensure all WTGs having a minimum spacing of 1 nautical mile between them (the Proposed
Action allows for an average spacing between WTGs of approximately 0.86 nautical mile). Furthermore, the
corridors between turbines would also be a minimum of 1 nautical mile wide to potentially reduce conflicts with
existing ocean uses such as commercial fishing and marine navigation. The impact assessment of this sub-alternative
includes the following assumption:

e There would be no changes to the number of WTGs, ESP locations, or the OECC route.

e There would be no demarcated transit corridors within the WDA. The total acreage of the WDA would increase
by approximately 22 percent from 75,614 acres (306 km?) to approximately 92,217 acres (373 km?) as a result of
requiring additional space to accommodate WTGs spaced at a greater distance than the Proposed Action
(Figure 2.1-5). To calculate this change in area, BOEM assumes the distance between the southernmost row of
WTGs and the southern WDA boundary to be the same as under the Proposed Action.'”

e The amount and length of inter-array cabling would increase and exceed the maximum design parameter in the
COP PDE of 171 miles (275 kilometers) due the spacing between WTGs. The total length of inter-array cabling
is estimated to be approximately 186 miles (200 kilometers) (Michael Clayton, Pers. Comm., March 24, 2020).
This would result in up to a 9 percent increase of additional inter-array cabling.

e The construction schedule and timing may not be the same as under the Proposed Action. The additional survey
work could result in project delays of one to two years in order to conduct the surveys (as required by BOEM’s
regulations), process the data, and redesign the turbine foundations (each foundation is unique to the particular
site conditions of where it would be placed).

16 See footnote 2, page 2-1. Alternative B is not analyzed because Covell’s Beach is the only landfall currently proposed.

17 1f the regional navigational safety corridor discussed above is established for fishing vessels, WTG placements associated with this
alternative would need to be placed south of the navigational safety corridor, thus increasing the footprint required for this alternative.
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2.1.3.2. Alternative D2—East-West Wind Turbine Layout Alternative

This alternative would arrange the WTG layout in an east-west orientation. In addition to the east-west orientation,
this alternative would ensure all WTGs would have a minimum spacing of 1 nautical mile between them (the
Proposed Action allows for an average spacing between the WTGs of approximately 0.86 nautical mile). This
alternative would be consistent with the Final Massachusetts and Rhode Island Port Access Route Study
(MARIPARS) and the Rhode Island and Massachusetts (RI and MA) Lease Area developers’ agreement. The
impact assessment of this sub-alternative includes the following assumptions:

e There would be no changes to the number of WTGs or the OECC route.

e There would be no demarcated transit corridors within the WDA.

e The acreage of the WDA throughout which Project components would be distributed would increase'”

(Figure 2.1-5).

e The amount and length of inter-array cabling would increase and exceed the maximum design parameter in the
COP PDE of 171 miles (275 kilometers) due the spacing between WTGs. The total length of inter-array cabling
is estimated to be approximately 186 miles (200 kilometers) (Michael Clayton, Pers. Comm., March 24, 2020).
This would result in up to a 9 percent increase of additional inter-array cabling.

e The construction schedule and timing may not be the same as under the Proposed Action. The additional survey
work could result in project delays of one to two years in order to conduct the surveys (as required by BOEM’s
regulations), process the data, and redesign the turbine foundations (each foundation is unique to the particular
site conditions of where it would be placed).

In September 2018, the Massachusetts Fisheries Working Group on Offshore Wind and USCG identified a
2-nautical-mile-wide, northwest-southeast oriented navigational safety corridor south of the WDA but within the
Wind Energy Area (WEA). Subsequent to that meeting, additional workshops were held to discuss transit options in
and around the New England lease areas (RODA 2018). Additionally, the USCG began preparing the MARIPARS
to evaluate the need for establishing vessel routing measures to enhance navigational safety (84 Fed. Reg.11314
[March 26, 2019]). USCG’s Final MARIPARS, published in May 2020, evaluated vessel traffic through the lease
areas and recommended all surface structures be aligned in a 1 x 1 nautical mile grid, such that vessels anywhere in
the RI and MA Lease Areas would pass one WTG on either side every 1 nautical mile when traveling north-south or
east-west, and every 0.6 to 0.8 nautical mile when traveling northwest-southeast or northeast-southwest (USCG
2020b). The Final MARIPARS did not recommend implementation of a wider transit lane. In response to concerns
of increased navigational safety risks due to all transiting traffic being funneled into a navigational safety corridor,
the USCG stated that “the standard and uniform [1-nautical-mile] grid pattern... should alleviate... concerns [with
compression and funneling traffic through relatively narrow lanes] by providing vessels with sufficient spacing and
multiple options to transit safely through the array. If the entire MA/RI [Massachusetts/Rhode Island] WEA is
developed consistent with such a grid pattern, mariners could choose among the many resulting navigation safety
corridors to safely navigate through the entire MA/RI WEA” (USCG 2020b).

2.1.4. Alternative E—Reduced Project Size Alternative

Alternative E would limit the proposed Project to up to 84 WTGs. Under this alternative, depending on the turbine
capacity used, this alternative could involve as few as 57 WTGs or as many as 84 WTGs. As discussed in the DEIS,
this alternative would still allow Vineyard Wind to select from any of the 106 proposed WTG positions. On
November 9, 2018, Vineyard Wind informed Rhode Island’s Coastal Resources Management Council that they
could use the largest WTG commercially available and would only need 84 WTG locations to achieve an
approximately 800 MW capacity project (Vineyard Wind 2018c¢). In addition, on November 27, 2018, Vineyard
Wind announced their preferred WTG supplier and indicated that 84 units of 9.5 MW WTGs would be expected to
be utilized (Vineyard Wind 2018d). The impact assessment of this alternative includes the following assumptions: '®

18 Although Vineyard Wind has indicated that the largest capacity WTG currently available is 9.5 MW, the PDE as well as the impact
assessment of the Proposed Action includes use of up to 14 MW WTGs to allow for potential advancements in technology or commercial
availability.
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e The ESP locations and the OECC route would be the same as the Proposed Action.

The spacing between each of the transit corridors would be at least the same distance as the Proposed Action,
but could be greater. The locations of the transit corridors themselves would remain the same.

The construction schedule and timing would be the same as the Proposed Action.

The acreage of the WDA would likely decrease.

The use of 9.5 to 14 MW WTGs would be required for approximately 800 MW total power generation.

The 57 to 84 WTGs would be located within the 106 locations presented as part of the Proposed Action by
Vineyard Wind.

2.1.5. Alternative F—Vessel Transit Lane Alternative

A new alternative was added and analyzed in the SEIS and is included in this FEIS." Alternative F, Vessel Transit
Lane Alternative, includes a new vessel transit lane in response to the January 3, 2020, Responsible Offshore
Development Alliance (RODA) layout proposal (Figure 2.1-6) (RODA 2020). The RODA proposal includes
designated transit lanes, each at least 4 nautical miles wide (Figure 2.1-7). Although the proposal includes six total
transit lanes, only one intersects the Vineyard Wind 1 Project WDA, as shown in Figure 2.1-6, the action for which
this FEIS is being 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 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
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 impacts from the combination of the new Alternative F with Alternative A and Alternative D2
layout alone because these analyses are expected to be similar to combinations with the other alternatives. The
placement location of the transit lane assessed in this analysis (Figure 2.1-6) 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, the FEIS considers the other five transit lanes
that would intersect the other planned action lease areas to the extent that the impacts of those additional lanes would
contribute to overall impacts in the analysis area considered for each resource area assessed.

19 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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The impacts associated with establishing 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 fishing. To focus on the impacts of most concern, BOEM has included the analysis of
resources with no greater than an overall minor adverse effects in Appendix A. In addition, in the context of
reasonably foreseeable environmental trends, the ongoing and planned actions including the Proposed Action
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 2.1-6):

e There would be no changes to the total number of WTGs or ESPs.

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

e The OECC route would be longer due to shifting project elements further into the southern portion of the
lease area.

o 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, seven WTG placements would be relocated to the southern
portion of the WDA, and nine 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:

- Outofatotal 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 x 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 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 x 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):

- Out 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 above), 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, BOEM has considered the following technical and practical challenges
associated with Alternative F.

e 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

2-23



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Chapter 2—Alternatives Including the Proposed Action

described in Section 3.1.3 of BOEM’s Environmental Assessment, with the attendant environmental impacts
described in Section 4.2 (BOEM 2012a).

e Vineyard Wind’s proposed 66 kV 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
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 reasonably foreseeable environmental trends and planned action impacts:

e Ifall 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 3.12.5, 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 RI and MA 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.

e Independent of the Proposed Action, and after publication of the DEIS, Vineyard Wind and other Rhode Island
and Massachusetts offshore wind leaseholders have committed to implementing a 1 x 1 nautical mile WTG grid
layout in east-west orientation (equivalent to Alternative D2) in response to stakeholder feedback. The RI and
MA Lease Area 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
recognizes that implementation of Alternative F could further erode project economics and viability.

o The potential construction delays described above could create more overlap with other future offshore wind
projects’ construction schedules, potentially leading to increased overall impacts on resources that are sensitive
to overlapping construction activities. In addition, comments received on the SEIS stated that delays of the
proposed Project’s commercial operation date could also jeopardize the achievement of Massachusetts’
clean energy and climate goals and the promise of substantial ratepayer cost savings as well as Connecticut’s
energy goals.

In addition, as described above, USCG’s Final MARIPARS, published in May 2020, evaluated vessel traffic through
the lease areas and recommended all surface structures be aligned in a 1 x 1 nautical mile grid, such that vessels
anywhere in the RI and MA Lease Areas would pass one WTG on either side every 1 nautical mile when traveling
north-south or east-west, and every 0.6 to 0.8 nautical mile when traveling northwest-southeast or northeast-
southwest (USCG 2020b). The Final MARIPARS did not recommend implementation of a wider transit lane. In
response to concerns of increased navigational safety risks due to all transiting traffic being funneled into a
navigational safety corridor, the USCG stated that “the standard and uniform [1-nautical-mile] grid pattern...should
alleviate. .. concerns [with compression and funneling traffic through relatively narrow lanes] by providing vessels
with sufficient spacing and multiple options to transit safely through the array. If the entire MA/RI WEA is
developed consistent with such a grid pattern, mariners could choose among the many resulting navigation safety
corridors to safely navigate through the entire MA/RI WEA” (USCG 2020b).

A transit lane alternative was eliminated in the DEIS 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

20 The R 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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no longer applicable. For these reasons, BOEM elected to fully evaluate RODA’s proposed layout in the SEIS and in
this FEIS.

2.1.6. Alternative G—No Action Alternative

As described in Table 2.1-1, under the No Action Alternative, BOEM would not approve the proposed Project
activities of the Vineyard Wind 1 Offshore Project. No federal other permits and/or authorizations for this proposed
Project would be issued.

2.2. RESOURCES, ISSUES, AND MITIGATION MEASURES

Based on previous environmental reviews, subject-matter expert input, consultation efforts, and public involvement
to date for proposed offshore wind development activities, BOEM considered the following resources to be
potentially affected by the proposed Project: Coastal Habitats; Benthic Resources; Finfish, Invertebrates, and
Essential Fish Habitat; Marine Mammals; Sea Turtles; Demographics, Employment, and Economics; Environmental
Justice; Cultural, Historical, and Archaeological Resources; Recreation and Tourism; Commercial Fisheries and
For-Hire Recreational Fishing; Navigation and Vessel Traffic; Other Uses (Marine Minerals, Military Use, Aviation,
Offshore Energy); Air Quality; Water Quality; Birds; Bats; Terrestrial and Coastal Fauna; and Land Use and Coastal
Infrastructure. The baseline conditions of these resources, and the potential impacts of the Proposed Action and other
alternatives on them, are evaluated in Chapter 3 and Appendix A.

2.2.1. Mitigation Identified for Analysis in the Environmental Impact
Statement

As stated in Section 2.1, as part of the Proposed Action, Vineyard Wind has committed to voluntarily implement
measures to avoid, reduce, or monitor impacts (summarized in COP Volume III Table 4.2-1 and 4.2-1; Epsilon
2020b) on the resources discussed in Chapter 3 and Appendix A. For purposes of assessing impacts in this FEIS,
BOEM considers the voluntary measures presented in the COP to be part of the Proposed Action and action
alternatives. BOEM, in consultation with cooperating agencies, may select any of the mitigation measures identified
and assessed in this FEIS in addition to the alternative or combination of alternatives it selects in the ROD, and may
select additional measures arising from ongoing cooperating agency consultation or during review of the COP.
Additionally, compliance with applicable laws and regulations by Vineyard Wind and BOEM may require
additional measures or changes to the measures described in this FEIS. This FEIS analyses measures identified to
date from consultation with cooperating agencies, but additional or modified measures may arise before consultation
is completed—for example consultation under the MMPA or the MSA. Measures considered in this FEIS are listed
in Appendix D. Any measures that are required as conditions of COP approval would be incorporated and
documented in the ROD. All mitigation measures included in Appendix D have been included in the evaluation of
resource impacts in Chapter 3 and Appendix A; if the COP is approved or approved with conditions, mitigation
measures that are required under various consultations and permits (e.g., ESA and MMPA) will be included in an
attachment to the ROD. In addition, BOEM will continue to work with cooperating agencies in the implementation
of any outstanding recommendations or measures.

In the ROD, BOEM would explain what the decision was, how it was made, and what mitigation measures are
imposed to lessen adverse impacts of the Proposed Action, among the other requirements of Section 1505.2. The
ROD would also include a monitoring and enforcement program to be adopted along with the mitigation measures
that would be required of Vineyard Wind. Thus, the ROD would document all terms and conditions of COP
approval and would compel compliance with or execution of identified mitigation and monitoring measures

(40 C.F.R. § 1505.3). Vineyard Wind would be required to certify compliance with certain terms and conditions, as
required under 30 C.F.R. § 585.633(b).
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2.3. NON-ROUTINE ACTIVITIES AND LOW PROBABILITY EVENTS

Non-routine activities and low-probability events associated with the proposed Project could occur during the
construction, operation, maintenance, or decommissioning of the proposed Project. Examples of such activities or
events could include corrective maintenance activities; collisions or allisions (a vessel striking a stationary object)
between vessels, vessels and WTGs or ESPs, or vessels and marine life; cable displacement or damage by anchors or
fishing gear; chemical spills or releases; severe weather and other natural events; and/or terrorist attacks. These
activities or events are impossible to predict with certainty. This section provides a brief assessment of each of these
potential events or activities.

Corrective maintenance activities: These activities could be required as a result of other low probability events,
or as a result of unanticipated equipment wear or malfunctions. Vineyard Wind anticipates stocking spare parts
and having ample workforce available for addressing corrective maintenance activities if required.

Collisions and allisions: These could result in spills (described below), injuries, or fatalities to wildlife and
injuries or fatalities (addressed in Chapter 3 and Appendix A). Collisions and allisions are anticipated to be
unlikely based on the following factors that would be considered for the proposed Project:

- USCQG requirement for lighting on vessels;

- High vessel traffic areas were excluded from the Massachusetts WEA;

- National Oceanic and Atmospheric Administration (NOAA) vessel-strike guidance would be implemented,
as practicable;

—  The proposed spacing between WTGs and other facility components;

- The lighting and marking plan that would be implemented, as described above; and

- The inclusion of proposed-Project components on nautical charts.

Cable displacement or damage by vessel anchors or fishing gear: This could result in safety concerns and
economic damages to vessel operators and may require corrective action by Vineyard Wind. However, such
incidents are unlikely to occur because the proposed Project would be indicated on navigational charts and the
cable would be buried at least 5 feet (1.5 meters) deep or protected with hard armor.

Chemical spills or releases: For offshore activities, these include inadvertent releases from refueling vessels,
spills from routine maintenance activities, and any more significant spills as a result of a catastrophic event.
Vineyard Wind does not expect spills from vessels to occur, but if one did occur, it would likely be small and
expected to dissipate rapidly and evaporate within days. Vineyard Wind would be expected to comply with
USCG and Bureau of Safety and Environmental Enforcement regulations relating to prevention and control of
oil spills. In addition, spill impacts would be minimized by adherence to the Oil Spill Response Plan included in
COP Appendix I-A (Volume I; Epsilon 2020a). Additional information related to potential spills can be found in
the Navigational Risk Assessment (NRA) (COP Volume III, Appendix III-I; Epsilon 2020b), Bejarano et al.
(2013), and Section A.8.2 in Appendix A. Onshore, releases could potentially occur from construction
equipment and/or HDD activities. Vineyard Wind would conduct refueling and lubrication of stationary
equipment in a manner that protects coastal habitats from accidental spills. Additionally, a Spill Prevention,
Control, and Countermeasure Plan would be prepared in accordance with applicable requirements and would
outline spill prevention plans and measures to take to contain and clean up spills that may occur.

Severe weather and natural events: As described above, Vineyard Wind designed the proposed Project
components to withstand severe weather events.?' The WTGs would be designed to endure sustained wind
speeds of up to 112 mph (182.2 kph) and gusts of 157 mph (252.7 kph). WTGs would also automatically shut
down when wind speeds exceed 69 mph (111 kph). In addition, the structures would be designed for maximum
wave heights greater than 60 feet (18.3 meters) (Vineyard Wind 2018b). If severe weather caused a spill or
release, the actions outlined above would help reduce potential impacts. Severe flooding or coastal erosion
could require repairs, with impacts associated with repairs being similar to those outlined in Chapter 3 and
Appendix A, during construction activities. While highly unlikely, structural failure of a WTG (i.e., loss of a

2 Appendix E provides hurricane magnitude and frequency information for severe weather that has occurred in Massachusetts and the
WDA.
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blade or tower collapse) would result in temporary hazards to navigation for all vessels, similar to the
construction and installation impacts described in Chapter 3 and Appendix A.

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

2.4. SUMMARY AND COMPARISON OF IMPACTS BY ALTERNATIVES

Table 2.4-1 summarizes and compares the impacts under each action alternative. Tables 3-1 and 3-2 in Appendix B
provide definitions for negligible, minor, moderate, and major impacts. Resources with overall adverse impact
ratings no greater than minor (green) are analyzed in Appendix A and the more impacted resources are analyzed in
Chapter 3. All impact levels are assumed to be adverse unless specified as beneficial. Where impacts are presented
as multiple levels, the table color represents the most adverse level of impact. 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 specific environmental and socioeconomic impacts, including benefits,
associated with the proposed Project would not occur; however, impacts could occur from other no action activities
as described in Chapter 3 and Appendix A.

2.5. PREFERRED ALTERNATIVE

The Council on Environmental Quality (CEQ) NEPA regulations require the identification of a preferred alternative
in the FEIS.? The preferred alternative is identified to let the public know which alternative BOEM, as the lead
agency, is leaning toward before an alternative is selected for action when a ROD is issued. No final agency action is
being taken by the identification of the preferred alternative and BOEM is not obligated to implement the preferred
alternative.

22 Identification of a preferred alternative for an FEIS is required by both the CEQ NEPA regulations issued on July 16, 2020 (85 Fed. Reg.
43304-43376) and the regulations in place previously (CEQ 2005). To note, the new regulations provide that the “regulations in this
subchapter apply to any NEPA process begun after September 14, 2020. An agency may apply the regulations in this subchapter to ongoing
activities and environmental documents begun before September 14, 2020.” (85 Fed. Reg. 43372-73 [July 16, 2020]; 40 C.F.R. § 1506.13).
The Vineyard Wind NEPA process is well underway, and BOEM has chosen to follow the previous long-standing CEQ NEPA regulations
on this and other matters concerning the Vineyard Wind EIS as well as the existing Department of the Interior NEPA regulations that are
based on the previous CEQ NEPA regulations (43 C.F.R. Part 46).
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Table 2.4-1: Impacts by Action Alternative Resource Affected *

Resources

Proposed Action

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Preferred Alternative

Coastal Habitats: Project Impacts

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Coastal Habitats: Planned Actions with Project
Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Benthic Resources: Project Impacts

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Negligible to moderate and
moderate beneficial

Benthic Resources: Planned Actions with Project

Impacts Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Finfish, Invertebrates, and Essential Fish Habitat: | 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
Project Impacts moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial

Finfish, Invertebrates, and Essential Fish Habitat:
Planned Actions with Project Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Marine Mammals: Project Impacts

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Marine Mammals: Planned Actions with Project
Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Sea Turtles: Project Impacts

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Negligible to moderate and
potentially minor beneficial

Sea Turtles: Planned Actions with Project
Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Demographics, Employment, and Economics:
Project Impacts

Demographics, Employment, and Economics:
Planned Actions with Project Impacts

Environmental Justice: Project Impacts

Negligible to moderate and

egligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

n i i i i i i i i neiliiible to minor beneficial i i neiliiible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

negligible to minor beneficial

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Negligible to moderate and

Negligible to major,
depending on the specific
community affected, and

beneficial effects

Environmental Justice: Planned Actions with
Project Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Cultural, Historical, and Archaeological
Resources: Project Impacts

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Minor to major, depending on
the specific resource affected

Negligible to major,
depending on the specific
resource affected

Negligible to major,
depending on the specific
resource affected

Cultural, Historical, and Archaeological
Resources: Planned Actions with Project Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Recreation and Tourism: Project Impacts

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and
negligible to minor beneficial

Negligible to moderate and

negligible to minor beneficial

Negligible to moderate and
negligible to minor beneficial

Recreation and Tourism: Planned Actions with

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Moderate and minor

Fishing: Planned Actions with Project Impacts

Project Impacts beneficial beneficial beneficial beneficial beneficial beneficial beneficial
C.O mmer01al F1sher1es and For-Hire Recreational Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Fishing: Project Impacts

Commercial Fisheries and For-Hire Recreational Major Major Major Major Major Major Major

Navigation and Vessel Traffic: Project Impacts

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

Navigation and Vessel Traffic: Planned Actions
with Project Impacts

Major

Major

Major

Moderate

Major

Moderate to Major

Moderate
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Resources

Proposed Action

Alternative C

Alternative D1

Alternative D2

Alternative E

Alternative F

Preferred Alternative

Other Uses: Project Impacts

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;

Aviation and air traffic: minor;

Cables and pipelines:
negligible;
Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: minor;
Scientific research and surveys:
major

Other Uses: Planned Actions with Project
Impacts

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Air Quality: Project Impacts

Air Quality: Planned Actions with Project
Impacts

Water Quality: Project Impacts

Water Quality: Planned Actions with Project
Impacts

Birds: Project Impacts

Birds: Planned Actions with Project Impacts

Moderate

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but moderate
for search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but major for
search and rescue activities;
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:
major

Moderate

Military and national security:
minor for most but major for
search and rescue activities,
except for moderate with
combined with Alternative D2
Aviation and air traffic: minor;
Cables and pipelines:
negligible;

Radar systems: moderate;
Scientific research and surveys:

major

Moderate

Military and national security:
minor for most but moderate
for search and rescue activities,
Aviation and air traffic: minor
Cables and pipelines:
negligible
Radar systems: moderate
Scientific research and surveys:
major

Moderate

Bats: Project Impacts

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Bats: Planned Actions with Project Impacts

Terrestrial and Coastal Fauna: Project Impacts

Terrestrial and Coastal Fauna: Planned Actions
with Project Impacts

Moderate

Land Use and Coastal Infrastructure: Project
Impacts

Land Use and Coastal Infrastructure: Planned
Actions with Project Impacts

Moderate

Moderate

Moderate

Moderate

2 As specified above, the Proposed Action (Alternative A) and action alternatives only contemplate the Covell’s Beach landfall and onshore route. Therefore, Alternative B is no longer evaluated as an action alternative in this FEIS.

Moderate

Neiliiible Neiliiible Neiliiible Neiliiible Neiliﬁ'ble Neiliiible Neiliiible

Moderate

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. Where 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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BOEM has identified the combination of Alternatives C (No Surface Occupancy in the Northernmost Portion of the
Project Area Alternative), D2 (East-West and One-Nautical-Mile Turbine Layout), and E (Reduced Project Size
Alternative) as its preferred alternative (Preferred Alternative) (Figure 2.5-1).% Alternative E would limit the
proposed Project to 57 to 84 WTGs.** The Preferred Alternative would entail the construction, operation,
maintenance, and eventual decommissioning of an 800 MW large-scale commercial wind energy facility consisting
of no more than 84 WTGs on the OCS offshore Massachusetts within the proposed WDA with the export cable
making landfall at Covell’s Beach. The Preferred Alternative would allow up to 84 turbines to be installed in 100 of
the 106 proposed locations and would prohibit the installation of WTGs in 6 locations in the northernmost portion of
the WDA. The Preferred Alternative would require the WTGs to be arranged in a north-south and east-west
orientation with a minimum spacing of 1 nautical mile between them, and 0.6- to 0.8-nautical-mile-wide lanes when
traveling northwest-southeast or northeast-southwest. The Preferred Alternative would conform to the design
parameter ranges outlined in the Vineyard Wind COP, which includes measures that Vineyard Wind has voluntarily
committed to implement to avoid or reduce impacts, except that cabling is likely to exceed the COP design
parameters. Impacts from such additional cabling have been considered within this FEIS.

BOEM’s Preferred Alternative includes mitigation and monitoring measures to avoid or reduce impacts on existing
ocean uses and environmental and socioeconomic resources associated with construction, operation, and
maintenance activities across the various resource areas analyzed in this document. Table D-1 in Appendix D
contains resource-by-resource details on mitigation and monitoring measures considered for the Proposed Action,
other action alternatives, and BOEM’s Preferred Alternative. Impacts from BOEM’s Preferred Alternative have
been determined to be within the scope of effects analyzed in the Final NMFS Biological Opinion (BO) and in the
proposed NMFS IHA. If a mitigation measure is incorporated in this FEIS analysis as a result of a mandated
consultation or permit (such as NMFS BO or MMPA Incidental Harassment Authorization [IHA]), the measure will
be included as a condition in the ROD.

Chapter 3 and Appendix A include a detailed discussion of potential impacts on each resource for each of the
alternatives. Each resource area in Chapter 3 and Appendix A includes a subsection called “Summary of Impacts of
the Preferred Alternative on [insert resource area name].” Under this subsection, the potential impacts of the
Preferred Alternative are summarized from the information presented under the alternative sub-sections for the
action alternative. Table 2.4-1 summarizes the impacts associated with the Preferred Alternative on each individual
resource area assessed in Chapter 3 and Appendix A.

23 On June 26, 2020, Vineyard Wind informed BOEM that it is no longer pursuing the New Hampshire Avenue landing site. Although the
New Hampshire Avenue site was included in the COP, Vineyard Wind has obtained all of the state and local permits necessary to bring the
cable onshore at the Covell’s Beach landing site. Further, Vineyard Wind has indicated it would remove this landfall from its COP, which
would eliminate Alternative B. Therefore, Alternative B is equivalent to the Proposed Action and not discussed or considered further in this
document. As stated in the DEIS, the alternatives are not mutually exclusive, and BOEM could “mix and match” multiple listed
alternatives to result in a preferred alternative so long as crucial design parameters are compatible. Because Alternatives C, D2, and E are
compatible, BOEM has selected this combination as the Preferred Alternative.

2 0OnF ebruary 28, 2019, the Rhode Island Coastal Resources Management Council concurred with the Coastal Zone Management Act

consistency certification filed by Vineyard Wind. Pursuant to the council’s concurrence letter, Vineyard Wind will not install more than
84 WTGs to achieve an approximately 800 MW capacity project (CRMC 2019).
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This chapter addresses the affected environment for each resource area and the potential environmental
consequences to those resources from the alternatives described in Chapter 2. In addition, it addresses the impact of
the alternatives when combined with other past, present, or reasonably foreseeable planned actions using the
methodology and assumptions outlined the Chapter 1 and Appendix A. Impacts are defined as those occurring at the
same time and place as the action as well as those that could occur later in time or at a different place, but are still
reasonably foreseeable. BOEM assumes that the adverse and beneficial impacts of planned offshore wind projects,
including the proposed Project, would probably be less if the total offshore wind power generating capacity assumed
in Chapter 1 is not met.

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 Section 1502.22 of the
CEQ regulations. The findings of this assessment are presented in Appendix H.

Table A-4 in Appendix A provides expanded planned action scenarios quantitatively analyzing impacts (where
feasible). The scenarios vary based on the geographic analysis area for a particular resource (Section 1.7.3 for
additional detail). Table A-1 in Appendix A describes, and Figures A.7-1 through A.7-16 depict, the geographic
analysis area for each resource. These geographic analysis area boundaries remain largely unchanged from the
DEIS. Table A-1 in Appendix A explain the few changes that have occurred.

This FEIS uses a four-level classification scheme to characterize the potential impacts of the alternatives. 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. BOEM subject matter experts have
determined impact classification levels based on the facts and analysis in this FEIS and the documents it references.
A range of impacts could be presented in the analysis of effects which is based on subject matter experts weighing
the magnitude of the impact leaves and the pervasiveness of each IPF to determine an overall impact. Effects
presented should be considered adverse unless the FEIS states that they are beneficial. In addition, this FEIS
provides information related to the magnitude, duration, geographic extent, and frequency of potential impacts, as
appropriate, to support impact determinations.

As stated previously, BOEM’s analysis utilizes resource-specific assumptions in order to assess the most impactful
scenarios for potential effects. Table 3-3 summarizes the maximum-case WTG scenarios applicable to each resource
discussed in Chapter 3 and Appendix A.

The main subsections within this chapter are organized by resource. Within each resource, BOEM analyzes the
effects of each alternative. This FEIS incorporates analyses and matters raised in comments received on the DEIS
and SEIS, including the reasonably foreseeable offshore wind activities scenario and effects analysis, previously
unavailable fishing data, a new transit lane alternative, and changes to the proposed Project from the SEIS.

No Action Alternative: The No Action Alternative sections include a description of the baseline conditions of the
affected environment for each resource. This information comes from the COP (Epsilon 2018a, 2019¢c, 2020a,
2020b), government sources, public comments, and scientific literature and is used to assess the potential impacts of
the alternatives. This FEIS analyzes impacts of ongoing activities (e.g., dredging, offshore disposal, fishing) and
future non-offshore wind activities (e.g., expected increases in vessel traffic, mineral extraction) within the
geographic analysis area. Next, the FEIS analyzes impacts of reasonably foreseeable offshore wind activities other
than the proposed Project in the same geographic analysis area. Finally, each conclusion section states the
anticipated combined impacts from ongoing and future activities (offshore wind and non-offshore wind). The
analysis of impacts under the No Action Alternative assumes that best management practices (BMPs) described in
the ROD for the 2007 Final Programmatic Environmental Impact Statement for Alternative Energy Development
and Production and Alternate Use of Facilities on the Outer Continental Shelf (MMS 2007b) will be implemented
for future offshore wind activities. The BMPs are summarized in Table A-5 in Appendix A.

Depending on the size of the geographic analysis area for a particular resource, the Project may or may not affect the
total amount of development expected in that area. To assist with the analysis, this FEIS divides resources into two
categories.
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e Resources with an “expansive” geographic area have an analysis area that either includes all of the RI 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 including the WDA, at a minimum, and
potentially other RI and MA Lease Areas, but excluding substantial portions of some leased and unleased areas.
In this case, BOEM assumes that impacts on the resources are likely to be less if the No Action Alternative is
chosen because development other than the Project to meet Massachusetts state demand would probably have
less impact within the geographic analysis area defined for resource analysis.

Resources with an “expansive” area include the following:

Finfish, Invertebrates, and Essential Fish Habitat (Section 3.3)
Marine Mammals (Section 3.4)

Sea Turtles (Section 3.5)

Demographics, Employment, and Economics (Section 3.6)
Environmental Justice (Section 3.7)

Cultural Resources (Section 3.8)

Recreation and Tourism (Section 3.9)

Commercial Fisheries and For-Hire Recreational Fishing (Section 3.10)
Navigation and Vessel Traffic (Section 3.11)

Other Uses (Section 3.12)

Birds (Appendix A, Section A.8.3)

Bats (Appendix A, Section A.8.4)

Land Use and Coastal Infrastructure (Appendix A, Section A.8.6)

Resources with a “restricted” area include the following:

e Benthic Resources (Section 3.2)
e Air Quality (Appendix A, Section A.8.1)
e  Water Quality (Appendix A, Section A.8.2)

Terrestrial and Coastal Fauna (Appendix A, Section A.8.5) and Coastal Habitats (Section 3.1) resources have
particularly small geographic analysis areas. Future offshore wind projects might impact these resources, but impacts
on them are assessed qualitatively in this FEIS because whether there will be any impacts at all depends on unknown
Project specifics. Furthermore, BOEM has assessed that the action alternatives would have no greater than overall
minor adverse impacts on air quality, water quality, birds, and bats. To focus on the impacts of most concern,
BOEM has placed analysis of these resources in Appendix A. Additionally, unless otherwise specified, all tables
referenced in this chapter are included in Appendix B.

No impacts from the proposed Project would occur under the No Action Alternative, but impacts would occur from
ongoing, future non-offshore wind, and future offshore wind activities (Tables 3.1-1, 3.2-1, 3.3-1, 3.4-1, 3.5-1, 3.6-1,
3.7-1,3.8-1,3.9-1,3.10-1, 3.11-1, and 3.12-1). The No Action Alternative analysis assumes for the expansive areas
noted above, 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 Vineyard Wind
was not approved). Although the impacts from a substitute 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. In other words, future offshore
wind facilities capable of generating 9,404 MW could still be built in the RI and MA Lease Areas under the No
Action Alternative, although none would be built before 2022. Therefore, the impacts on finfish, invertebrates, and
EFH, marine mammals, sea turtles, demographics, employment, and economics, environmental justice populations,
cultural resources, recreation and tourism, commercial fisheries and for-hire recreational fishing, navigation and
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vessel traffic, and other uses would be similar to those that would occur if the proposed Project were built, but the
exact impacts would not be the same due to temporal and geographical differences.

For coastal habitats and benthic resources, the state demand that the Vineyard Wind 1 Project would have filled (if
approved) could likely be met by other projects in the southern New England region. 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 (Table 3.1-1). Specifically, no RI or MA Lease
Areas would overlap the coastal habitats geographic analysis area; given the locations of RI and MA Lease Areas
and the COPs or other announced plans 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
intends to lay cable in close proximity to the OECC for the Proposed Action, and Mayflower Wind would lay cable
somewhere between Martha’s Vineyard and Muskeget [sland, through Nantucket Sound, making landfall
somewhere on Cape Cod. Because precise cable corridors are not known for any specific project, the potential
impacts of future offshore wind activities (other than the Proposed Action) on coastal habitats are not reasonably
quantifiable. 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 analysis area, namely OCS-A 0500,
OCSA 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 considers cables that would originate only from the wind lease areas
listed above. In the absence of the Proposed Action, BOEM assumes that the total generating capacity of offshore
wind facilities in the geographic analysis area for benthic resources 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-offshore wind activities, and other future offshore wind
activities.

The No Action Alternative analysis addresses reasonably foreseeable offshore wind projects (or portions of projects)
that fall within the geographic analysis area for that resource and considers the assumptions included in Section 1.7
and Appendix A.

Action Alternatives: The remainder of this chapter analyses the impacts of the action alternatives alone! and in
combination with the ongoing activities, future non-offshore wind activities, and future offshore wind activities
described under the No Action Alternative. As part of the proposed Project, Vineyard Wind has committed to
voluntarily implement measures to avoid, reduce, or mitigate impacts on the resources discussed in Chapter 3 and
Appendix A. Those mitigation and monitoring measures are summarized in the Vineyard Wind COP, Volume 111,
Table 4.2-1 and 4.2-2 (Epsilon 2020b). BOEM considers those measures that Vineyard Wind has committed to in
the Vineyard Wind COP to be part of the proposed Project. BOEM may select alternatives or require additional
mitigation or monitoring measures to further protect and monitor affected 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 described in Appendix D, Table D-1, and are incorporated in this analysis.

The proposed-Project specifics may vary within the PDE and includes things such as the number of WTGs and their
spacing within the WDA, spatial coverage of the overall WDA, variations in the planned cable layout, and
construction schedule. This variation would impact the magnitude and spatial extent of impacts. The impacts
analysis below assumes a maximum-case scenario (Appendix G). The actual specifics of the proposed Project may

! The DEIS and SEIS contemplated two OECRs, with alternative options within each route; however, since the publication of the SEIS,
Vineyard Wind has stated all necessary state and local permits for the Covell’s Beach landfall location have been acquired. Therefore, the
Proposed Action (Alternative A) and action alternatives only contemplate the Covell’s Beach landfall and onshore route. Therefore,
Alternative B is no longer evaluated as an action alternative in this FEIS. The identification of the action alternatives will maintain the
same lettering (Pachter, Pers. Comm., June 26, 2020).
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be less impacting but are not likely to result in different conclusions about impacts than those described below in this
chapter.

3.1. CoASTAL HABITATS

3.1.1. No Action Alternative and Affected Environment

This section describes the baseline conditions in the geographic analysis area for coastal habitats as described in
Table A-1 in Appendix A and shown on Figure A.7-2, namely, 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. Table 3.1-1 describes baseline conditions and the impacts based on the IPFs assessed of ongoing and future
activities other than offshore wind, which is discussed below. Pursuant to scoping comments from NMFS

(April 7,2018), BOEM prepared an expanded EFH assessment for Alternative A (BOEM 2019¢), as well as a

new addendum to evaluate changes to the PDE and the new Alternative F (BOEM 2020e); this section incorporates
the entire EFH assessment by reference and summarizes and discusses some of the EFH assessment’s key findings
that apply to coastal habitats, as defined below. Section 3.3 provides a broader discussion of impacts to EFH, finfish,
and invertebrates (including shellfish); Section 3.2 discusses benthic resources; and Section A.8.5 in Appendix A
discusses terrestrial habitat.

Massachusetts Office of Coastal Zone Management (CZM) manages coastal habitat within the geographic analysis
area for coastal habitats. Massachusetts CZM defines the coastal zone as the area that “includes the lands and waters
within the seaward limit of the state’s territorial sea [3 nautical miles from land] to generally 100 feet beyond
(landward of) the first major land transportation route encountered (a road, highway, rail line, etc.)” (CZM 2011).
The coastal habitats within the geographic analysis area are limited to portions of the OECC and the landfall site
(Figures 2.1-1 and 2.1-2). The WDA and the southernmost portion of the OECC (approximately 14 miles

[22.5 kilometers]) are beyond the seaward limits of the territorial seas of Massachusetts and Rhode Island.

Detailed data in the geographic analysis area for coastal habitats are mostly limited to the OECC. The OECC can be
subdivided into five geological zones based on the physical characteristics and benthic substrates observed in
Vineyard Wind’s site assessment surveys. Coastal habitat is present in Zones 2, 3, 4, and 5 (COP Table 2.1-4 and
COP Figure 2.1-11, Volume II-A; Epsilon 2018a). Typically, water depth in the geographic analysis area for coastal
habitats ranges from 0 to 49.2 feet (15 meters), but can be as deep as 131.2 feet (40 meters). Benthic grab samples
and underwater video transects collected during 20162017 biological surveys helped determine habitat type

(COP Volume II-A, Section 5; Epsilon 2018a). Seafloor habitat types, based on the habitat categories defined in
COP Table 5.1-1 (Volume II-A; Epsilon 2018a), are primarily sandy, but vary across geographical zones. Zone 2 is
subject to high currents and exhibits a mainly sand and gravel bed with ripples and sand waves mostly 3.3 to 4.9 feet
(1 to 1.5 meters) high. Some Zone 2 habitats include biogenic structures (e.g., burrows and sessile unshelled
organisms), shell aggregates, or gravel-cobble beds. Zone 3 exhibits mostly flat sand and silt substrate with ripples
and sand waves 3.3 to 6.6 feet (1 to 2 meters) high; biogenic structures are less common. Zone 4 is also primarily
flat sand and silt. A minority of areas include small sand waves, shell aggregates, or gravel-cobble beds. Zone 5 is
subject to very high currents and exhibits coarser bed material with some hard-bottom patches and sand waves. The
sand waves are mostly 6.6 to 13.1 feet (2 to 4 meters) high, but range up to 22.9 feet (7 meters) high. Zone 5 also
includes shell aggregates, cobble beds with and without sponge cover, sulfur sponge (Cliona celata) beds, and a few
isolated boulders.

Seafloor habitats can also be classified more broadly as biogenic structures, hard bottom, complex seafloor, and
other, which would include the majority of flat sand and mud habitat in the OECC (Attachment E in Epsilon 2018b).
Hard bottom in the geographic analysis area for coastal habitats typically consists of a combination of coarse
deposits such as gravel, cobble, and boulders in a sand matrix. These coarse deposits form a stable surface over
which sand waves forced by tidal currents periodically migrate. Certain hard-bottom areas also include piles of
exposed boulders, but no bedrock outcrops are present in the OECC. Complex seafloor in the OECC consists of
bedforms such as rugged fields of sand waves; although these mobile habitats are less amenable to benthic
macroinvertebrates, they may be attractive to finfish. Maps delineating these habitats based on the results of a 2018
survey reported in Attachment E of Epsilon 2018b are shown on Figures E.3-1a through E.3-1e of Appendix E. In
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addition, CZM has defined a “hard/complex bottom” habitat (CZM 2014; Commonwealth of Massachusetts 2015),
which would generally include all of the biogenic structures, hard bottom, and complex seafloor in the OECC.
Section 3.2 discusses benthic organisms associated with these types of habitats. Throughout this section, the coastal
habitat types discussed are based on those used by CZM (2014), the Commonwealth of Massachusetts (2015), and
COP Volume II-A, Section 5 (Epsilon 2018a) and do not necessarily align with NMFS classifications of hard,
complex, or sensitive habitats as pertaining to EFH. Section 3.3 and the EFH assessment (BOEM 2019e, 2020b)
discuss habitats from the perspective of finfish, invertebrates, and EFH. Within most of the OECC, the substrate is
generally flat with unconsolidated sand and silt substrates, with the exception of the areas near Zone 5, which are
more coarse and diverse (COP Figure 5.1-2, Volume II-A; Epsilon 2018a). In addition, there are biogenic structures
(e.g., burrows, depressions, cerianthid anemones, and hydroid patches) along the OECC leading to the Covell’s
Beach landfall site.

“Special, sensitive, and unique” (SSU) habitats (living bottom, hard/complex bottom, eelgrass [Zostera marina)
areas, and marine mammal habitats) are considered high priorities for avoidance if possible. Vineyard Wind’s cable
corridor survey data from 2017 were compared to existing data to assess the potential for SSU habitats in the
immediate vicinity of the proposed OECC (COP, Volume II-A; Epsilon 2018a). The proposed OECC and
historically mapped sensitive areas provided by Massachusetts are shown on COP Figure 5.2-1 (Volume II-A;
Epsilon 2018a). Vineyard Wind routed the proposed OECC to avoid sensitive habitat to the greatest extent
practicable (Figure 3.1-1 and Figures E.3-1a to E.3-1¢). The areas of habitats within 328 feet (100 meters) of the
offshore export cable centerline are provided in Table 3.1-2.

Although there were a few targeted surveys between 2016 and 2018 (COP Volume II-A, Appendix II-H; Epsilon
2018a), there were no observations of living bottom (coral, macroalgae, mussels, serpulid worms, sabellariid worms,
or other biogenic reef structures) in the OECC, with the exception of a single slipper limpet reef in the eastern
OECC, which is no longer under consideration (COP Volume III, Sections 6.5.1.1 and 6.5.1.3, Epsilon 2020b;
Volume II-A, Appendix II-H, Epsilon 2018a; and Pachter, Pers. Comm., June 26, 2020). The next closest known
living bottom is a patch of stony cup coral (Astrangia sp.) in Zone 3, approximately 5.6 miles (9 kilometers) west of
the OECC.

Vineyard Wind’s survey data indicate hard-bottom habitat exists in portions of the OECC. This habitat type provides
attachment sites for sessile benthic organisms, supports fish because the larger boulders and sponges rise above the
seabed and are resistant to movement by currents, and supports other ecosystem functions, even where the hard-
bottom habitat consists of low-relief pebbles. The Muskeget Channel area includes several pebble-cobble-sponge
habitats and other hard/complex bottom habitats.

Eelgrass is a marine flowering plant that lives below the surface in less than 16.4 feet (5 meters) of water. Eelgrass
beds provide (1) nursery ground and refuge for commercially important organisms, such as bay scallops (Argopecten
irradians), flounders, striped bass (Morone saxatilis), tautog (Tautoga onitis), and seahorses; (2) habitat and food for
waterfowl, shellfish, and finfish; and (3) sediment and shoreline stabilization (Heck et al. 1989). No evidence of
eelgrass was detected in the sonar data or the underwater video transects inside the OECC, although there are
eelgrass beds nearby (COP Figure 6.4-1, Volume I1I; Epsilon 2020b; BOEM 2019e). Section 3.3 discusses EFH and
eelgrass beds. Hard/complex bottom habitat and an eelgrass bed are located in the vicinity of Spindle Rock,
approximately 0.4 mile (0.6 kilometer) offshore of Covell’s Beach.

The lack of any major river in the area to discharge water and sediment contributes to the relative consistency of
local geology and coastal habitats over time. Flat sand beds are regionally common, locally abundant, and not
expected to change significantly over time. Sand waves are locally abundant and are mobile over the course of days
to years. There is often significant patchiness and sample-to-sample variability in habitats and benthos across space
and time (MMS 2009).

Strong tidal currents near Muskeget Channel lead to more temporal variability, as each tidal cycle rearranges the
finer substrates in the area. BOEM expects this process to be in a state of dynamic equilibrium over the coming
decades. In areas with moderate current outside Muskeget Channel, sand waves naturally migrate across the
seafloor.
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Hard/complex bottom habitats are less common in the region. Historical maps of hard/complex bottom (CZM 2014;
Commonwealth of Massachusetts 2015) indicated its presence in all of Muskeget Channel proper. In addition,
surveys conducted in 2017 and 2018 (COP Volume II-A and Appendix II-H; Epsilon 2018a) found hard/complex
bottom covering much of the Muskeget area. The areas of each coastal habitat type present along the OECC, as
defined above, are shown in Table 3.1-2.

Development, commercial fishery activities, and tourism in the area could affect the sensitive habitats

(e.g., hard/complex bottom and eelgrass beds) in the geographic analysis area for coastal habitats. Eelgrass beds in
this region cover much less area than historically estimated (Cape Cod Commission 2011). A long-term study of
eelgrass beds in Massachusetts reported a decline in coverage at 30 of the 46 sites, with a total loss of 20.6 percent
between 1994 and 2007 (Costello and Kenworthy 2011). Eelgrass beds are threatened by anthropogenic activities,
and declines in this habitat have been correlated with “physical disturbances (i.e., dredging, construction, shell
fishing, propeller damage from boating), turbidity (i.e., topsoil runoff, activities that re-suspend sediments),
pollution, and most notably, eutrophication as a result of nutrient loading” (CCS 2017).

Landward of the intertidal zone, coastal habitat in the geographic analysis area for coastal habitats is mostly a
mixture of sandy beaches, rocks, and developed spaces. Coastal habitats on Martha’s Vineyard and Chappaquiddick
Island also include sand dune habitats, salt ponds, salt marshes, and scattered maritime forest. Sandy beaches in
these areas are subject to erosion and vulnerable to the effects of projected climate change and relative sea-level rise
(Roberts et al. 2015). Mainland coastal habitat in the geographic analysis area for coastal habitats mostly consists of
sandy beach and dune vegetation; much of this is developed for public beach and private residences (Thieler et al.
2013). Development is likely to continue as the resident and vacationer populations expand.

Coastal habitats in the geographic analysis area (as defined in CZM (2014), Commonwealth of Massachusetts
[2015], and COP Volume II-A, Section 5 [Epsilon 2018a]) 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 (Costello and Kenworthy 2011). Sandy beaches in these areas are 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 residences, 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. The greatest concerns regarding potential
impacts on coastal habitats are potential impacts on SSU habitats, especially living bottom, hard/complex bottom,
eelgrass 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 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, ocean warming, and sea-level rise, also affects coastal
habitats. All of these ongoing impacts will continue regardless of the offshore wind industry.

3.1.1.1. Future Offshore Wind Activities (without Proposed Action)

BOEM expects 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 fornicata), salt marsh cordgrass
[Spartina alterniflora)), either from the releases themselves and/or cleanup activities. The greatest risk of accidental
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.
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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/temporal extent of accidental releases of trash and debris would have any impact on coastal habitats.

The overall impacts of accidental releases on coastal habitats are likely to be localized, short-term, and to 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 contact to cause physical damage
to coastal habitats. For example, 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 habitat.

EMF: An electromagnetic field (EMF) would emanate from any operating transmission cables in the geographic
analysis area for coastal habitats. Sections 3.2 and 3.3 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 330-foot (100-meter) 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 3.2
and 3.3 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-wide (2-meter-
wide) path along the entire cable route. Assuming future projects use installation procedures similar to those
proposed in the Vineyard Wind COP (Volume I; 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 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 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 (Table A-6 in Appendix A). 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-
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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 (HDR 2019; Kerckhof et al. 2019). Soft-bottom habitat is the
dominant habitat type on the OCS, and structures do not meaningfully reduce the amount of soft-bottom habitat
available (Guida et al. 2017; Greene et al. 2010). Thus, conversion of some abundant soft-bottom habitat to a rarer
hard habitat may constitute a beneficial impact (NOAA 2007). Structures can also create an artificial reef effect,
attracting a different community of organisms (English et al. 2017; Langhamer 2012; Paxton et al. 2020; Rosseau
2008). Cable protection is anticipated to be added incrementally over an assumed 4-year construction period in the
geographic analysis area for coastal habitats (Table A-6 in Appendix A). 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 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
(Wilber and Clarke 2007). 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
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 as defined in this section. 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 habitats, while in hard-bottom habitats, the impacts would likely be small and short-term to
long-term, depending on the thickness of deposited sediment, local currents, and the nature of the habitat affected
(Wilber et al. 2005). Sediment deposition from simultaneous or sequential activities would likely not be interactive.

Climate change: Climate change, influenced in part by greenhouse gas (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,) 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.

3.1.1.2. Conclusions for the No Action Alternative

Under the No Action Alternative, coastal habitats would continue to follow current regional trends and respond to
current and future environmental and societal activities. Conditions of coastal habitats in the geographic analysis
area for coastal habitats are 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
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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, and this development is likely to
continue.

While the proposed Project would not be built as proposed under the No Action Alternative, BOEM expects ongoing
activities, future non-offshore wind activities, and future offshore wind activities to have continuing temporary to
permanent impacts on coastal habitats primarily through anchoring, new cable emplacement and maintenance, noise,
the presence of structures, land disturbance, seabed profile alterations, sediment deposition and burial, and climate
change. BOEM anticipates that the impacts of ongoing activities, especially sediment dredging, dredge fishing and
bottom trawling, and land disturbance, would be moderate. In addition to ongoing activities, BOEM anticipates that
the impacts of planned actions other than offshore wind would be minor. BOEM expects the combination of
ongoing activities and planned actions other than offshore wind to result in moderate impacts on coastal habitats,
primarily driven by ongoing activities.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with future offshore wind
activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable environmental
trends, and reasonably foreseeable planned actions other than offshore wind would include both minor beneficial
and moderate impacts. The majority of offshore structures in the geographic analysis area for coastal habitats 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. Except for those two IPFs, the impacts of the future
offshore wind activities 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.

3.1.2. Consequences of Alternative A

The following proposed-Project design parameters (Appendix G) would influence the magnitude of the impacts on
coastal habitats:

e OECC route near Muskeget Channel: The OECC route may travel around (Eastern Muskeget Option) or
through Muskeget Channel (Western Muskeget Option). The Eastern Muskeget Option is approximately
1.8 miles (2.9 kilometers) longer and contains more mapped hard/complex bottom habitat than the Western
Muskeget Option (COP Volumes I-I1I; Epsilon 2018a, 2019¢, 2020a, 2020b).

e Dredging and cable installation methods: Among the several methods proposed (see the new cable emplacement
and maintenance IPF below), the TSHD would likely cause greater impacts, both in the dredging corridor and in
the spoils dumping areas, than would jetting or mass flow excavation. Likewise, Vineyard Wind might be able
to accomplish cable burial with fewer impacts if jetting were the primary burial method used, especially if it can
avoid the need for dredging.

Alternative A 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, if used,
could have noticeable temporary impacts. 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. Alternative A alone would
likely result in negligible to minor beneficial and negligible to moderate impacts as a result of individual IPFs.

Alternative A would contribute to impacts on coastal habitats through all of the IPFs named in Section 3.1.1 except
for light from structures, noise from construction, and land disturbance. The most impactful IPFs under Alternative
A would likely include anchoring, new cable emplacement/maintenance, and the presence of structures. Other [PFs
would likely contribute impacts of lesser intensity and extent, and would occur primarily during construction, but
also during operations and decommissioning (Table 3.1-1).

Accidental releases: Section 2.3 describes the non-routine activities associated with the Proposed Action. These
activities, if they were to occur, would generally require intense, temporary activity to address emergency

conditions, accidental spills of fuel, lubricating oils, HDD drilling mud, or other materials used inside equipment
during construction, operations and maintenance, and decommissioning. Vineyard Wind’s implementation of the
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draft Oil Spill Response Plan (COP Volume I; Epsilon 2020a) is anticipated to limit any effects of accidental
releases from Alternative A alone to minor impacts.

The minor incremental impact of Alternative A would slightly increase the risk of accidental releases beyond that
under the No Action Alternative. Table A.8.2-1 in Appendix A provides a quantitative analysis of these risks. In
context of reasonably foreseeable environmental trends, the combined impacts on coastal habitats (contamination)
from this IPF from ongoing and planned actions, including Alternative A, would likely be localized, temporary, and
minor due to the likely limited extent and duration of a release. Accidental releases of trash and debris are not likely
to have any detectable impact on coastal habitats within the geographic analysis area.

Anchoring: Plans call for anchoring in Muskeget Channel, although anchoring may also occur anywhere along the
OECC (COP Volume II-A; Epsilon 2018a). Vineyard Wind has developed an anchoring plan to minimize impacts
(Epsilon 2018c). Anchoring would not be allowed within known eelgrass beds, and vessels deploying anchors would
avoid SSU habitats to the greatest extent practicable. Vineyard Wind estimated that anchoring would disturb up to
4.4 acres (17,806 square meters), 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 2018d). Anchors
would leave a temporary mark on the seabed. If the proposed Project anchored upon any hard/complex bottom or
cobble-sponge beds, damage or destruction of that part of the habitat could result in moderate impacts. For those
areas outside of SSU habitats, the proposed Project impacts would be minor, as the disturbances would recover
naturally. The minor to moderate incremental impact of anchoring under Alternative A alone would result in
temporary to permanent impacts on coastal habitats, depending on the nature of the habitat affected.

In context of reasonably foreseeable environmental trends, combined anchoring impacts on coastal habitats from
ongoing and planned actions, including Alternative A, would likely be minor to moderate, localized, and
temporary, but could be permanent if they occur in eelgrass beds or boulder piles.

BOEM has considered the development and implementation of an anchoring plan (Appendix D) as an additional
mitigation and monitoring measure for this resource, potentially in combination with additional habitat
characterization. Such a plan could reduce the area of sensitive habitats affected by anchoring, possibly reducing the
severity of anchoring impacts.

EMF: Considering the proposed cable burial depth and shielding, the extent of EMF would likely be less than

50 feet (15.2 meters) from any cable, and the intensity of impacts on coastal habitats would likely be negligible.
Sections 3.2 and 3.3 discuss the nature of potential effects. The negligible incremental impact of Alternative A alone
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. It is highly
unlikely that any two cables would be close enough together that their effects of EMF would overlap. In context of
reasonably foreseeable environmental trends, combined EMF impacts on coastal habitats from ongoing and planned
actions within the geographic analysis area, including Alternative A, would likely be negligible.

Light: Alternative A alone would not result in new lighted structures within the geographic analysis area for coastal
habitats. Alternative A 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
Alternative A alone would likely lead to negligible impacts, if any, on coastal habitats.

The minimal amount of light from vessels under Alternative A would be in addition to the light from vessels under
the No Action Alternative. Further light from existing structures and future offshore wind-related structures onshore
or nearshore may reach coastal habitats near shore. In context of reasonably foreseeable environmental trends,
combined light impacts on coastal habitats from ongoing and planned actions within the geographic analysis area,
including Alternative A, would likely be negligible.

New cable emplacement and maintenance: Vineyard Wind would bury the proposed offshore export cable within
the OECC to a target depth of up to 5 to 8 feet (1.5 to 2.5 meters) below the seafloor. The OECC would contain up
to two cables laid within a 3,280-foot (1,000-meter) corridor, which would be the maximum width; the overall
majority of the corridor width would be 2,657 feet (810 meters). Vineyard Wind has proposed several cable burial
methods that would be used in different portions of the OECC or in combination. Jetting, or mass flow excavation,
uses water jets to push sediment aside, but this method is not able to remove as much sediment as dredging, which
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may be required on larger sand waves. For cable burial, jet plowing, which is a similar method, uses water pumped
into the seabed to fluidize the bed and allow the cable to sink to the appropriate depth. Mechanical plowing would
bury the cable behind a cutting edge that is pushed through the seabed. Mechanical trenching, which would be
mostly used for coarser sediments, uses a rotating cutting tool to create a trench in which the cable can be installed
and buried. Other possible installation techniques include precision installation by divers or remotely operated
vehicles (ROVs) and a blunt plow used to push aside boulders (COP Volume I, Section 4.2.3.3.2; Epsilon 2020a).
As discussed in Section 2.1.1.1.2, Vineyard Wind’s expected installation tool within the geographic analysis area for
coastal habitats is a vertical injector jetting tool, which can penetrate sand waves and avoid the need for dredging.
Although difficult to predict quantitatively, burial impacts would likely be minimized if jetting and/or plowing
methods were used (BERR 2008), especially if these methods avoid the need for dredging, resulting in minor
impacts.

The process of cable laying and burial would affect seafloor coastal habitats along the OECC (Figure 2.1-3).
Although some of the OECC area is outside the 3-nautical-mile line that defines coastal habitat, cable installation
along the entire OECC may temporarily affect up to 96 acres (0.39 km?) in the maximum-case scenario, which uses
the Eastern Muskeget Option. This process would affect coastal habitats through cable burial, sediment suspended
by the burial process, and the installation of rock or concrete protection. Where Vineyard Wind would install the
cable over coarse substrates (shell aggregates, pebble-cobble, etc.), the coarser material would likely settle first and
become covered by the finer sandy and silty materials that settle more slowly. Thus, the proposed Project would
likely convert some surface area to a simpler surface of lower habitat value.

Cable installation would disturb biogenic structures along the OECC leading to the Covell’s Beach landfall site
(COP Volume II-A; Epsilon 2018a). The approach to Covell’s Beach would also pass within approximately 300 feet
(90 meters) of hard-bottom habitat and within approximately 1,000 feet (305 meters) of an eelgrass bed. Cable
installation would not require any disturbance to these sensitive habitats, as Vineyard Wind would avoid the
hard/complex bottom habitat and eelgrass bed (COP Volume 1I-A; Epsilon 2018a). At the landfall site, onshore
impacts on coastal habitat would be nonexistent to negligible because the use of HDD to transition from offshore to
onshore would avoid coastal habitats of the Covell’s Beach area. The OECC route in the vicinity of Muskeget
Channel may affect the level of impact. While both of the proposed route options through the Muskeget Channel
area contain hard-bottom habitats and complex bottom, Vineyard Wind prefers the Eastern Muskeget option because
it has favorable slopes and a lower concentration of large boulders (COP Addendum to Volumes L, I, and III,
Section 2.1.3; Epsilon 2019a). The areas of each coastal habitat type present along the OECC are shown for each
Muskeget Channel option in Table 3.1-2. The Eastern Muskeget Option is approximately 1.8 miles (2.9 kilometers)
longer and contains more hard/complex bottom habitat, as defined by CZM (2014) and the Commonwealth of
Massachusetts (2015), by area than the Western Muskeget Option, while the Western Muskeget option contains
more complex seafloor (i.e., sand waves) and a higher concentration of large boulders. Therefore, the effects on the
hard-bottom habitat within either Muskeget option could result in moderate impacts, while flatter, sandier areas
would likely experience minor impacts that may recover naturally.

Maintenance of the offshore export cables could have an impact on submerged coastal habitats if vessel anchoring,
seafloor dredging, or the removal of scour protection were necessary to effect cable repairs. The effects would be
similar in nature to initial cable installation, but would be smaller in physical extent.

The minor to moderate incremental impact of Alternative A alone would disturb up to an estimated 96 acres

(0.39 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 physical disturbance from installation of any
two cables would not overlap, even within a single OECC, but see the IPF below regarding sediment deposition and
burial. In context of reasonably foreseeable environmental trends, the combined impacts of new cable emplacement
and maintenance on coastal habitats from ongoing and planned actions, including Alternative A, would likely be
minor to moderate, local, short-term to permanent disturbances of seafloor habitats. Section 3.2 includes a more
complete description of seafloor impacts from cable placement.

BOEM could require Vineyard Wind, as a condition of COP approval, to restrict its dredging and cable installation
methods and timing, as described in Appendix D, potentially in combination with additional habitat characterization.
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This could reduce the degree of new cable emplacement impacts compared to the maximum-case scenario, although
the impacts described above would still occur; therefore, the significance level of these impacts would remain the
same.

Noise: Noise from trenching and burial of export cables may occur during construction, although most of the export
cables would be installed using a trenchless jet-plowing method. Trenching and burial noise would be temporary,
local, and extend only a short distance beyond the emplacement corridor. Impacts of trenching and burial noise are
typically less prominent than the impacts of the physical disturbance and sediment suspension. Noise from trenching
and burial would likely have negligible impacts on coastal habitats. Alternative A would also 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.

Alternative A would have a negligible incremental impact on coastal habitats through noise related to G&G
activities and trenching, while no 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. In
context of reasonably foreseeable environmental trends, the combined impacts on coastal habitats of noise from
ongoing and planned actions, including Alternative A, would likely be negligible, with the possible exception of
pile-driving noise from ongoing activities that occur periodically in nearshore areas when piers, bridges, pilings, and
seawalls are installed or upgraded.

Presence of structures: Vineyard Wind has conservatively assumed that up to 10 percent of the offshore export
cable would require cable protection where proper cable burial depths are not achievable. However, Vineyard Wind
considers cable burial a priority, and would use iterative analyses of survey data, advanced burial techniques, and
micro-routing to maximize burial and minimize the need for cable protection (Epsilon 2018c). See Section 2.1.1.1.2
for more information on cable burial risk. Given that most of the seabed in and near the proposed OECC is flat sand
and silt, the addition of rock or concrete protection atop sections of the buried cable would change the nature of the
seabed habitat. Vineyard Wind estimates that up to 35 acres (0.1 km?) of cable corridor within the OECC would
need protection, although some of this would occur outside the geographic analysis area for coastal habitats. The
types of cable protection under consideration include rock placement, concrete mattresses, or half-shell pipe ducts
(COP Volume I, Section 3.1.5.3; Epsilon 2020a). According to the Supplemental Draft Environmental Impact
Report (Epsilon 2018d), rock placement is likely to be used if relatively large areas of cable protection are needed,
concrete mattresses are likely to be used only if limited areas of cable protection are needed, and half-shell pipes are
less likely to be used. By adding hard surfaces, vertical relief, and habitat complexity, such changes could lead to
increases in faunal diversity (Langhamer 2012; Taormina et al. 2018). However, benthic monitoring at the Block
Island Wind Farm has found that mussels and other organisms have failed to colonize concrete mattresses. Other
hard surfaces at Block Island Wind Farm have seen rapid growth by mussels and other organisms (HDR 2019).
Placement of cable protection, especially in areas of natural hard-bottom habitat, may cause additional minor
impacts in the areas affected by new cable emplacement and maintenance. The conversion of some abundant soft-
bottom habitat to a rarer hard habitat, and the increase in faunal diversity that is likely to result, would be considered
a minor beneficial impact (NOAA 2007), although the new habitat may or may not function similarly to hard-
bottom habitat typical in the region (HDR 2019; Kerckhof et al. 2019). Invertebrate and fish assemblages 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 (HDR 2019). Either way, the level of
aggregation or attraction associated with cable protection in coastal areas is anticipated to mainly occur at the
individual level, not a population level. However, if Vineyard Wind installed protection atop existing hard/complex
bottom habitat, alteration of that portion of the habitat could occur; the change in habitat quality at any one of those
sites might be positive or negative (Sheehan et al. 2018). In any case, there would likely be a period of reduced
ecological function during installation and for some time afterward as the processes of colonization and succession
occurred on the new substrate (Sheehan et al. 2018). Considering that much of the proposed OECC is not
hard/complex bottom, it is possible that Vineyard Wind’s cable protection would add more hard-bottom habitat area
than would be damaged by the cable protection installation. Thus, the hard protection aspect of Alternative A alone
might result in a minor beneficial and minor impact on coastal habitats.
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During decommissioning, Vineyard Wind may remove the offshore export cable and cable protection unless
otherwise authorized by BOEM (COP Volume I Section 4.4; Epsilon 2020a). This could have a further impact on
submerged coastal habitats. Any hard-bottom habitat that had been created by the Project would thus be removed,
returning the habitat to its original type.

In the context of reasonably foreseeable environmental trends, BOEM anticipates that Alternative A would cause
local, minor beneficial impacts and minor impacts on coastal habitats through this IPF 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 Alternative A alone. Combined impacts of this IPF from ongoing and planned actions, including
Alternative A, would likely be local, permanent (as long as the structures remain), minor beneficial impacts and
minor 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.

BOEM could require Vineyard Wind, as a condition of COP approval, to use only certain types of cable protection,
as described in Appendix D. The use of natural materials and nature-inclusive designs would increase the probability
of recolonization by benthic organisms and use of the introduced substrate as habitat. Therefore, this would reduce
the degree of adverse impacts from cable protection and enhance the degree of possibly beneficial impacts, although
the significance level of impacts would remain the same.

Seabed profile alterations: At locations with large sand waves, dredging of the top 1 to 14 feet (0.5 to 4.5 meters)
may be necessary. Vineyard Wind has indicated that a need for dredging is unlikely and the company has not
reserved any dredging equipment at this time. If needed, a TSHD would remove sediment using suction, store the
sediment in a hopper, and dump the sediment in piles on the sea bottom at a different place within the OECC,
several hundred yards away from the dredged area. The maximum-case scenario of the immediate burial corridor
through the use of dredging is proposed to affect up to approximately 69 acres (0.3 km?) of bottom habitat, although
some of this would occur outside of the geographic analysis area for coastal habitats. Considering the area affected
in relation to the expanse of surrounding sand wave habitat, impacts would likely be minor.

Dredging under Alternative A would be 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 Alternative A. In context of reasonably
foreseeable environmental trends, the combined impacts of this IPF on coastal habitats from ongoing and planned
actions, including Alternative A, would likely be minor.

BOEM could require Vineyard Wind, as a condition of COP approval, to restrict its dredging methods, as described
in Appendix D. This would reduce the area and degree of dredging-related impacts compared to the maximum-case
scenario, possibly reducing the level of the impacts of Alternative A alone on coastal habitats via seabed profile
alterations.

Sediment deposition and burial: Vineyard Wind conducted a sediment transport analysis to model the potential
distribution of suspended sediment during dredging and cable installation (COP Volume III, Appendix III-A,
Epsilon 2020b; Epsilon 2018d). In this conservative model, the entire route was assumed to consist of the sediment
sample with the greatest relative fraction of fine material, which was approximately 23 to 29 percent; the model
evaluated sediment suspension from dredging and from jetting used for cable burial. The sediment model indicated
that sediment deposition greater than 0.04 inch (1 millimeter) would be mostly limited to within approximately

328 feet (100 meters) of the cable centerline (COP Volume III, Appendix III-A; Epsilon 2020b). Deposition of

0.04 to 0.2 inch (1 to 5 millimeters) would probably have a minor impact on seafloor habitat, as normal water
movements would likely redistribute this thin layer of sediment, while deposition of lesser amounts would probably
have a negligible impact on coastal habitats or organisms (Wilber et al. 2005). According to the model, 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?) (although part
of this area would lie outside of the geographic analysis area for coastal habitats), while deposition of more than

0.2 inch (5 millimeters) would be limited to 91 acres (0.4 km?) along the OECC. The impact of such sediment
deposition would likely be undetectable in habitats other than hard-bottom habitats, while in hard-bottom habitats,
the impacts would likely be minor and short-term to permanent, depending on the thickness of deposited sediment,
local currents, and the nature of the habitat affected (Wilber et al. 2005).
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Sedimentation of eelgrass or shellfish beds could negatively impact habitat quality, and any eelgrass beds within
approximately 328 feet (100 meters) of the cable centerline would be vulnerable; however, the closest such habitat is
the Spindle Rock eelgrass bed and hard-bottom habitat complex near the proposed OECC approaching the Covell’s
Beach landfall site (Figure 1-4 in Epsilon 2018d). Vineyard Wind intends to route the cable on the eastern side of the
OECC to avoid the eelgrass and hard-bottom habitat at Spindle Rock. Using the preliminary cable alignment, the
closest distance between the western cable and the eelgrass is approximately 1,000 feet (305 meters). The closest
distance between the western cable and the hard-bottom habitat near Spindle Rock is approximately 300 feet

(90 meters). According to the results of the sedimentation model (COP Volume III, Appendix III-A; Epsilon 2020b),
cable installation should not affect the eelgrass, given its distance from the cable. Given the distance between the
hard-bottom habitat near Spindle Rock and the preliminary cable routes, most sediment deposition from cable
installation would not affect this habitat, although there is the potential for the closest portion of the Spindle Rock
complex to fall within the outer limits of the potential area of deposition.

Sediment deposition and burial would also occur where dredged materials, if any, are deposited. In addition to the
area buried by the main part of each dredge spoils pile, sedimentation is predicted to extend a considerable distance
from the pile; deposition greater than 0.8 inch (20 millimeters) may extend up to 0.5 mile (0.9 kilometer) from each
disposal site and cover up to 34.6 acres (0.1 km?) (COP Volume III, Appendix III-A; Epsilon 2020b). Alternatively,
jet excavation and/or jet plowing would minimize the movement of sediment outside of the immediate burial
corridor, and thus would affect less area of coastal habitat along the OECC. Considering that the effects of sediment
deposition and burial would remain measurable until the impacting agents were removed, the impacts of sediment
deposition under Alternative A alone would likely be minor.

Sediment deposition under Alternative A alone would be 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 Alternative A alone.
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. In context of reasonably
foreseeable environmental trends, the combined impacts of sediment deposition and burial on coastal habitats from
ongoing and planned actions, including Alternative A, would likely be minor.

BOEM could require Vineyard Wind, as a condition of COP approval, to restrict its dredge disposal sites, as
described in Appendix D. This could minimize impacts on sensitive habitats and allow for the identification of
potential remedial efforts if misplacement of materials were to occur. Although this could reduce the impacts of
burial during dredged material disposal, the sediment deposition impacts described above would still occur;
therefore, the significance level of impacts would remain the same.

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 impacts on coastal habitats through this IPF would be the same as those under
the No Action Alternative. The intensity of impacts on coastal habitats resulting from climate change are uncertain,
but are anticipated to qualify as 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.

In summary, throughout the entire OECC, Alternative A could negatively affect up to 169.4 acres (0.69 km?)
through IPFs other than sediment deposition, could result in sediment deposition across 2,248 acres (9.1 km?), and
could affect up to 35 acres (0.1 km?) through the presence of structure. In summary, BOEM’s analysis presented
above concludes the following:

e Vessel anchoring would result in minor to moderate impacts.
e Dredging, if used, and cable installation would result in minor to moderate impacts.
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e The addition of hard protection might result in a minor beneficial impact and minor impacts.
e Sedimentation could affect the largest area, and would likely result in minor impacts.

Vineyard Wind may elect to pursue a course of action within the PDE that would cause less impact than the
maximum-case scenario evaluated above; however, doing so would not likely result in different impact ratings than
those described above. The impact conclusions for ongoing and future non-offshore wind activities are presented in
Section 3.1.1.2.

In context of reasonably foreseeable environmental trends, considering all the IPFs together, BOEM anticipates that
the overall impacts from ongoing and planned actions, including Alternative A, would result in moderate impacts
on coastal habitats in the geographic analysis area, including some minor beneficial impacts. 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. Alternative A 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, and through the permanent minor beneficial and minor impacts from cable
protection measures. Thus, the overall 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.

Vineyard Wind has committed to performing monitoring both during and after construction for examining the
disturbance of and recovery of coastal and benthic habitats (COP Volume 111, Appendix III-D; Epsilon 2020b;
Epsilon 2018c) in the Proposed Action area. Although this would involve localized disturbances of the seafloor
habitat, the results of this effort would provide an understanding the Proposed Action’s effects, which would benefit
future management of coastal resources in this area and could inform planning of other offshore developments.
While the significance level of most impacts would remain the same, BOEM could further reduce impacts with the
following mitigation measures conditioned as part of the COP approval (Appendix D) as discussed under the
relevant [PFs above:

e Requiring an anchoring plan, potentially in combination with additional habitat characterization, to avoid
anchoring in sensitive habitats to the maximum extent practicable;

e Restricting dredging and cable installation methods and timing, potentially in combination with additional
habitat characterization, to reduce the degree of dredging and cable installation impacts;

e Requiring that cable protection measures within hard-bottom habitat as defined in the COP and the EFH
assessment must use natural or engineered stone that does not inhibit epibenthic growth to increase the potential
use of the introduced substrate as habitat; and

e Restricting dredge disposal sites to minimize impacts on sensitive habitats.

While monitoring would not reduce impacts of the Proposed Action, BOEM could evaluate impacts, refine current
knowledge of coastal habitats, and inform Vineyard Wind’s decommissioning procedures, as well as others planning
similar future projects, to assist in selecting the least impactful method(s). BOEM may require the following
monitoring measures conditioned as part of the COP approval (Appendix D):

e Pre- and post-installation bottom profiling and video monitoring along the offshore export cable route; and
e Additional review and comment on the benthic monitoring plan.

3.1.3. Consequences of Alternatives C, D1, D2, E, and F

Alternatives C, D1, D2, E, and F differ from Alternative A only within the WDA. Because the WDA lies offshore of
the geographic analysis area for coastal habitats, the impacts on coastal habitat under these alternatives would be the
same as those under Alternative A alone: minor to moderate impacts and minor beneficial. For the same reason,
the overall impacts on coastal habitats in the context of reasonably foreseeable environmental trends and planned
actions would be the same—moderate—under Alternatives C, D1, D2, E, and F. As described above, Vineyard
Wind’s existing commitments to mitigation measures and BOEM’s potential additional mitigation measures could
further reduce impacts, but would not change the impact ratings.
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3.1.4. Comparison of Alternatives

For the reasons discussed in Section 3.1.3, the consequences of Alternatives A, C, D1, D2, E, and F with respect to
coastal habitats are identical. See Table 2.4-1 for a comparison of alternative impacts.

3.1.5. Summary of Impacts of the Preferred Alternative

The Preferred Alternative is a combination of Alternatives C, D2, and E with mitigation measures in Appendix D.
The Preferred Alternative incorporates all the mitigation and monitoring measures listed in Appendix D for this
resource. The mitigation measures may reduce impacts on coastal habitats, but would not necessarily change the
impact ratings (Appendix D). For the reasons discussed in Section 3.1.3, the consequences of the Preferred
Alternative with respect to coastal habitats are identical to those of Alternative A. Therefore, the impacts of the
Preferred Alternative would likely be moderate, with individual factors ranging from minor to moderate impacts
and minor beneficial impacts. The monitoring measures would not reduce the impacts of the Preferred Alternative;
however, information gained via monitoring could be used to inform Vineyard Wind’s decommissioning
procedures, and could be used by others planning similar future projects, to assist in selecting the least impactful
method(s).

3.2. BENTHIC RESOURCES

3.2.1. No Action Alternative and Affected Environment

This section discusses baseline conditions in the geographic analysis area for benthic resources other than fishes and
commercially important benthic invertebrates, which are covered in Section 3.3. This 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,
namely, a 10-mile (16.1-kilometer) radius around the WDA and the OECC proposed in the Vineyard Wind COP.
See Section 3.1 for a discussion of nearshore coastal habitats. Table 3.2-1 describes baseline conditions and the
impacts, based on the IPFs assessed, of ongoing and future activities other than offshore wind, which is discussed
below.

Benthic resources include the seafloor surface, the substrate, and the communities of bottom-dwelling organisms
that live within these habitats. Benthic habitats include soft-bottom (i.e., unconsolidated sediments) and hard-bottom
(e.g., cobble, rock, and ledge) habitats, as well as biogenic habitats (e.g., eelgrass, mussel beds, and worm tubes)
created by structure-forming species. 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). These communities perform important functions such as water filtration
and nutrient cycling, and are also a valuable food source for many species. The region experiences strong seasonal
variations in water temperature and phytoplankton concentrations, with corresponding seasonal changes in the
densities of benthic organisms. The spatial and temporal variation in benthic prey organisms can affect the growth,
survival, and population levels of fish and other organisms. Benthic organisms are commonly characterized by size
(e.g., megafauna, macrofauna, or meiofauna). In soft-bottom habitats, these organisms are also characterized by
whether they live on (epifauna) or within (infauna) the substrate (Rutecki et al. 2014).

Detailed descriptions of regional characteristics are available in Appendix E. The geographic analysis area for
benthic resources is within the greater Georges Bank area (though not part of the bank itself) of the U.S. Northeast
Shelf Large Marine Ecosystem (Kaplan 2011). Table 4-7 in Guida et al. (2017) describes the seven benthic habitat
types found in Georges Bank and the characteristic faunal assemblages of each habitat type. Guida et al. (2017)
reported that amphipods and polychaetes numerically dominated infaunal communities in samples spanning WLAs
OCS-0500, OCS-0501, OCS-0502, and OCS-0503, and sand shrimp (Crangon septemspinosa) and sand dollars
dominated benthic epifaunal assemblages in those samples. Grab samples taken in 2011 south of Cape Cod, in the
vicinity of the geographic analysis area for benthic resources, found abundant nut clams, polychaetes, and
amphipods, as well as oligochaetes and nemertean ribbon worms (AECOM 2012). Large bivalves, such as clams
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and scallops, are also present (Powell and Mann 2016; Powell et al. 2017); these and other commercially important
species are discussed in Section 3.3.

Detailed data in the geographic analysis area for benthic resources are mostly limited to the OECC and WDA. COP
Sections 2.1.1.3 and 5.1 characterize the sediment types and benthic habitat in these areas (Volume II-A;

Epsilon 2018a). The seafloor in the OECC and WDA is predominantly composed of unconsolidated sediments
ranging from silt and fine-grained sands to gravel. Local hydrodynamic conditions largely determine sediment types,
with finer materials in low-current areas and coarser materials in high-current areas. Coarse glacial till is found in the
high-current portions of Nantucket Sound, especially near Muskeget Channel. Coarser materials on the seafloor
include gravel, cobble, and boulders, which are typically mixed with a matrix of finer sediments, and are usually
found among discontinuous patches of sand (COP Volume II-A, Section 2.1.1.3; Epsilon 2018a). Benthic faunal
communities in the OECC and WDA are typical for the region and vary according to habitat type along gradients in
depth, hydrodynamic conditions, and substrate composition (COP Volume II-A, Section 5.1; Epsilon 2018a).

The seafloor in the WDA is mostly flat and featureless soft-bottom habitat, interrupted by sand ripples and mega-
ripples (COP Addendum, Figure 2.5-2; Epsilon 2019a) as it slopes offshore to the south-southwest. Water depths
range from 114.6 to 170.6 feet (35 to 52 meters). The sediment is homogenous, unconsolidated substrate dominated
by fine sand and silt-sized sediments that generally become finer in deeper water (COP Volume II-A, Section
2.1.2.1; Epsilon 2018a). Medium sand predominates in the northwest portion of the WDA, and fine sand
predominates across the rest of the area. Sediment type is not strongly related to water depth; although coarse and
medium sand was observed only in water depths shallower than 147.6 feet (45 meters), fine and very fine sands were
also observed in water depths as shallow as 124.6 feet (38 meters). Mud (silt and clay) forms a considerable fraction
of the sediment in nearly all of the WDA (COP Volume II-A, Section 2.1.2.1 and Appendix 1I-H; Epsilon 2018a).
COP Figure 5.1-3 depicts primary substrate types within the WDA (COP Volume 1I-A; Epsilon 2018a); substrate
types are shown in greater detail in figures included in BOEM’s 2019 EFH assessment, including clarifications
(BOEM 2019¢). Vineyard Wind did not identify any hard-bottom habitat in the WDA. The NOAA Deep-Sea Coral
Data Portal does not document any live-bottom habitat (e.g., living corals) or state-managed artificial reefs
(considered unique or sensitive habitat) (NOAA 2020f), although the portal is presence-only (i.e., absence of coral
in the portal is not a confirmed absence of coral; instead it may indicate that the area has not been surveyed for
coral). COP Figure 6.5-1 (Volume III; Epsilon 2020b) indicates that there are no known deep-sea coral locations

in the WDA, and Vineyard Wind did not identify any coral in its benthic sampling (grabs and imagery)

(COP Volume II A, Appendix H; Epsilon 2018a).

The WDA is part of the Southern New England Shelf as described by Theroux and Wigley (1998), which has a
higher biomass and density of benthic fauna than neighboring geographic areas such as the Gulf of Maine and
Georges Bank. Video surveys of benthic epifauna from 2010 to 2013 found common sand dollars (Echinarachnius
parma) to be one of the most abundant epifauna in the WDA, as well as hydrozoans, bryozoans, hermit crabs,
euphausids, sea stars, and anemones (COP Volume III, Section 6.5.1.2; Epsilon 2020b). These fauna are all common
in the region; therefore, the WDA 1is not a biologically unique area. The NOAA Northeast Fisheries Science Center
benthic trawls spanning WLAs OCS-0500, OCS-0501, OCS-0502, and OCS-0503 from 2014 found 59 taxa, of
which sand shrimp, sand dollars, pandalid shrimp, and monkey dung sponge were the most abundant species. Grab
samples (which target infauna) from the same survey found polychaete worms and amphipod crustaceans dominated
infaunal assemblages in the WDA (COP Volume III, Table 6.5-2 and Figure 6.5-4; Epsilon 2020b). A 2016 grab
sample survey by ESS Group, Inc. targeting macroinvertebrates in the WDA found a mean density of 118,370
individuals per cubic meter, which consisted of polychaete worms, crustaceans, mollusks, echinoderms, nematode
roundworms, and nemertean ribbon worms; more than 50 percent of individuals were nematode roundworms,
lumbrinerid polychaetes (Scoletoma sp.), or paraonid polychaetes (Paraonidae) (COP Volume III, Section 6.5.1.2;
Epsilon 2020b). The WDA is a subset of the greater group of WLAs addressed above, and Guida et al. (2017)
further described benthic communities within these WLAS, as well as other WLAs in the northeast and mid-Atlantic
region.

COP Figure 2.1-12 shows the water depths along the OECC. COP Table 2.1-5 and associated figures describe the
geology and sediment characteristics (Volume II-A; Epsilon 2018a). Much of the OECC is unconsolidated sediment

habitat with low complexity; approximately 67 percent of video transects found mostly flat sand/mud, sand waves,
and biogenic structures, while 27 percent found pebble-cobble bottom and 24 percent found shell aggregate bottom

3-17



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Chapter 3—Affected Environment and Environmental Consequences

(COP Volume II-A, Appendix H-3; Epsilon 2018a). Maps delineating certain types of benthic habitats based on the
results of a 2018 survey reported in Attachment E of Epsilon 2018d are shown on Figures E.3-1a through E3-1e of
Appendix E. The OECC is largely within Nantucket Sound, which has lower-than-average invertebrate density
compared to the rest of the Southern New England Shelf (Theroux and Wigley 1998). Soft-bottom grab sampling
found 104 different macroinvertebrate families present, 99 percent of which came from four phyla: Arthropoda
(amphipods, 30 percent), Annelida (polychaete worms, 27 percent), Mollusca (clams and snails, 25 percent), and
Nematoda (round worms, 16 percent) (Normandeau 2017). Mean calculated abundance per cubic meter was 17,015
individuals. Epifauna communities varied by habitat type; a detailed habitat and species count by cable corridor is
available in COP Volume II-A, Section 5.1.3.2 (Epsilon 2018a). Sand dollars and burrowing anemones dominate
some soft-bottom areas, while amphipods, slipper limpets (Crepidula fornicata), whelks, sponges, polychaetes, and
spider crabs dominate others.

Earlier surveys (2001-2005) in Nantucket Sound done for the Cape Wind Project overlap with portions of the
OECC; these surveys found that communities were highly variable from sample to sample, likely due to numerous
microhabitats. Presence or absence of sand waves was the largest determinant of macroinvertebrate abundance; more
abundant fauna (mostly filter feeders such as mussels and bivalves) were found in the troughs between sand waves,
with a lower density of mobile species (such as amphipods) on the crests (MMS 2009).

Sections of the OECC in the vicinity of Muskeget Channel contain SSU habitat that consists of “hard/complex
bottom,” a category that includes biogenic structures, hard bottom, and complex seafloor (i.e., sand waves).

Section 3.1.1 defines these habitat types, which are based on those used by CZM (2014), the Commonwealth of
Massachusetts (2015) and COP Volume II-A, Section 5.2 (Epsilon 2018a) and do not necessarily align with NMFS
classifications of hard, complex, or sensitive habitats as pertaining to EFH. Section 3.3 and the EFH assessment
(BOEM 2019e, 2020b) discuss habitats from the perspective of finfish, invertebrates, and EFH. Hard bottom is
important habitat for attachment of sessile (immobile) organisms and increases community complexity. State-
mapped hard/complex bottom is shown in COP Figure 5.2-1 and was compared with video surveys done for
Vineyard Wind to identify habitat along the OECC that may classify as SSU, mapped in COP Figures 5.2-2 and
5.2-3 (Volume II-A; Epsilon 2018a). The habitats mapped by Vineyard Wind’s 2018 surveys are shown on

Figure E.3-1 in Appendix E of this FEIS. Also see Figure E.3-2 for a depiction of seafloor conditions according to
the Coastal and Marine Ecological Classification Standard substrate component. Considerable areas of coarse
deposits occur along the OECC in Muskeget Channel; the COP defines and maps hard bottom as a substrate that is
greater than 50 percent coarse material (COP Volume II-A, Figure 5.2-2; Epsilon 2018a). There are patches of
gravel, cobble, or boulders that did not get classified as hard bottom because less than 50 percent of the sampled grid
was composed of coarse substrates. However, these patchy areas could be important habitat. The 2017 video surveys
found pebble-cobble habitat with sponges in Muskeget Channel. Observed hard-bottom habitat contained primarily
sponges and bryozoans (COP Volume 11, Section 6.5.1.4; Epsilon 2020b). Additional video surveys conducted in
summer of 2018 documented abundant sulfur sponge in Muskeget Channel, as well as less frequent observations of
bryozoans, sand sponge, invasive white tunicate, barnacles, bread crumb sponge, amphipods, moon snails, tube
worms, and plume worms (COP Volume II-A, Appendix H-5; Epsilon 2018a). The fourth-highest species richness
(ten species) was in one of the Muskeget channel transects (composed of sand waves and pebble-cobble habitat),
while the lowest species counts included four transects in the sand wave habitat of Muskeget Channel. No artificial
reefs were found along the OECC.

The OECC would make landfall using HDD at Covell’s Beach in Barnstable. Aerial surveys show eelgrass beds on
the eastern and western ends of Covell’s Beach, but not along the OECC (COP Volume II-A, Figure 5.2-1; Epsilon
2018a). More recent (summer 2018) underwater transects within the OECC found a sparse to moderate distribution
of eelgrass around Spindle Rock off Covell’s Beach (COP Volume II-A, Section 5.2.2 and Appendix H-5;
Epsilon 2018a). Vineyard Wind does not expect to encounter eelgrass beds in other portions of the OECC.

Ongoing and future activities could possibly impact the habitat, abundance, diversity, community composition, and
percent cover of benthic fauna and flora. An understanding of how benthic resources are already changing is
necessary for interpreting the results of potential future monitoring. There are limited data on trends within the WDA
and OECC, though larger trends within coastal New England likely apply to the entire geographic analysis area for
benthic resources. 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
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sediment dredging. Studies of the Atlantic Coast from 1990 to 2010 show endemic benthic invertebrates shifting
their distribution northward in response to rising water temperatures, resulting in changes to benthic community
structure (Hale et al. 2016). Temperatures are predicted to continue to rise in the region, so this trend is likely to
continue, leading to changes in the distributions of some species. Historical data on Centerville Harbor, which
includes the Covell’s Beach landfall site, show a slow decline in eelgrass bed habitat since 1951 (MassDEP 2011).
Although not considered benthic habitat, beaches may be used for spawning by benthic species such as horseshoe
crab (Limulus polyphemus), and shoreline development could impact access to spawning areas but not impact the
spawning beaches themselves (MA DMF 2016b, 2018). New England horseshoe crab stocks are in decline
(ASMFC 2013). According to the Massachusetts Division of Marine Fisheries (MA DMF; 2016, 2018), nesting
horseshoe crabs use Covell’s Beach from late spring to early summer. Dredging for navigation, marine minerals
extraction, and/or military uses, as well as commercial fishing bottom-tending gear, also disturb benthic resources on
a recurring basis. Effects of these activities will continue regardless of offshore wind energy development.

3.2.1.1. Future Offshore Wind Activities (without the Proposed Action)
BOEM expects 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. 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 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. Invasive species releases 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 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 is no evidence that the
anticipated volumes and extents would have detectable impacts on benthic resources.

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 vessel anchoring 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 physical 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 contact would be recovered in the short term. Degradation of
sensitive habitats, such as eelgrass beds and hard—bottom habitats, if it occurs, could be long-term to permanent.

EMF: EMF would emanate from new operating transmission cables and existing cables connecting Nantucket and
Martha’s Vineyard to mainland Massachusetts. In the expanded planned action scenario, an estimated 943 miles
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(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 or is buried shallowly, closer to the aerobic sediment layer, 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 EMF would likely extend less than 50 feet
(15.2 meters) from each cable. Some benthic species can detect EMF, although EMF does not appear to present a
barrier to animal movement. Burrowing infauna may be exposed to stronger EMF, but little information is available
regarding the potential consequences. For example, BOEM’s search of the available literature revealed no
documented long-term impacts from EMF 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.

New cable emplacement and maintenance: New offshore submarine cables associated with the expanded planned
action 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 cable routes for future projects are under
discussion but have not been fully determined at this time. The Vineyard Wind 2 Project cable is anticipated to be in
close proximity to the proposed OECC. Cables for other future offshore wind projects that would be emplaced
within the geographic analysis area are anticipated to occur over the next 10 years and beyond (Table A-6). The total
area of disturbance resulting from new cable 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 cable emplacement activities for 1 to 6 hours at a time over an assumed
7-year construction period in the geographic analysis area for benthic resources (Table A-6). 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 and short-term, and
benthic assemblages would recover from disturbance. If routes intersect eelgrass or hard-bottom habitats, impacts
may be long-term to permanent. Some types of cable installation equipment use water withdrawals, which can
entrain planktonic larvae of benthic fauna (e.g., larval polychaetes, mollusks, and crustaceans) with assumed

100 percent mortality of entrained individuals (COP Volume III, Section 6.5.2.1.3; Epsilon 2020b). Due to the
surface-oriented intake, water withdrawal could entrain pelagic eggs and larvae, but would not affect resources on
the seafloor. However, the rate of egg and larval survival to adulthood for many species is very low (MMS 2009).
Due to the limited volume of water withdrawn (up to 1,200 million gallons [4,540 million liters]), BOEM does not
expect population-level impacts on any given species.

When new cable emplacement and maintenance causes resuspension of sediments, increased turbidity could have an
adverse impact on filter-feeding fauna such as bivalves. Most of the geographic analysis area for benthic resources
contains sand that would settle out of th