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Rhode Island Coastal Resource Management Council
Rhode Island Department of Environmental Management
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Office of Renewable Energy Programs, Environmental Review Branch
Bureau of Ocean Energy Management
Office (703) 787-1346
brian.krevor@boem.gov

Area: Lease Area OCS-A 0501

Date for Comments: January 22, 2019

Abstract:

This Draft Environmental Impact Statement (Draft EIS) assesses the potential environmental, social,
economic, historic, and cultural impacts that could result from the construction, operation, maintenance,
and decommissioning of an offshore wind energy facility southeast of Martha’s Vineyard approximately
800 megawatts in scale. This Project is proposed by Vineyard Wind LLC and designed to serve demand
for renewable energy in New England. The Draft EIS was prepared following the requirements of the
National Environmental Policy Act (42 USC §§ 4321-4370f) and implementing regulations, and
Executive Order (EO) 13807 Establishing Discipline and Accountability in the Environmental Review
and Permitting Process for Infrastructure. EO 13807 establishes an approach called “One Federal
Decision” for use with major infrastructure projects, which includes the preparation of a single EIS and
Record of Decision for all federal permit and authorizations. The EIS will inform the Bureau of Ocean
Energy Management (BOEM) in deciding whether to approve, approve with modifications, or disapprove
the proposed Project. 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 including consideration of natural resources and existing ocean uses (43 USC § 1332(3)).
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EXECUTIVE SUMMARY

This Draft Environmental Impact Statement (Draft EIS) assesses the potential environmental, social, economic,
historic, and cultural impacts that could result from the construction, operation, maintenance, and future
decommissioning of the proposed Vineyard Wind Offshore Wind Energy Project (Project) located more than 14 miles
(23.6 kilometers [km]) southeast of Martha’s Vineyard. This Draft EIS will inform the Bureau of Ocean Energy
Management (BOEM) in deciding whether to approve, approve with modifications, or disapprove the proposed
Project.

ES1. PURPOSE AND NEED FOR THE PROPOSED ACTION

Executive Order 13783 of March 28, 2017, establishes the federal policy of promoting clean and safe development of
domestic energy resources, including renewable energy, to ensure national security and provide affordable, reliable,
safe, secure, and clean energy. Vineyard Wind LLC’s (Vineyard Wind) Construction and Operations Plan (COP)
(Epsilon 2018a) proposes a commercial-scale offshore wind energy facility within Lease Area OCS-A 0501 that would
generate approximately 800 megawatts (MW), and would serve New England’s renewable energy demand. See
Section 1.2 for more information on the proposed Project’s purpose and need.

BOEM must determine whether to approve, approve with modifications, or disapprove the COP (and thus the Project)
in furtherance of federal policy to manage the development of Outer Continental Shelf (OCS) energy resources in an
expeditious and orderly manner, subject to environmental safeguards including consideration of natural resources and
existing ocean uses (43 United States Code § 1332(3)).

ES2. PUBLIC INVOLVEMENT

Prior to preparation of this Draft EIS, BOEM held five public scoping meetings near the proposed Project area to solicit
feedback and identify issues and potential alternatives for consideration. The topics most referenced in the scoping
comments include commercial fisheries and for-hire recreational fishing, Lewis Bay, the Project description,
socioeconomics, and alternatives. Additional public input opportunities occurred during the proposed Project’s
planning and leasing phases between 2009 and 2015. BOEM also consulted with state, federal, and tribal agencies.
BOEM considered all of the resulting comments while preparing this Draft EIS. Publication of this Draft EIS initiates a
45-day comment period open to all, after which BOEM will use the comments received to inform preparation of the
Final EIS. See Section 1.1 for additional information on public involvement.

ES3. ALTERNATIVES

This Draft EIS evaluates five action alternatives (one of which has two sub-alternatives) and the No Action Alternative
(see Section 2.1 for additional information). The action alternatives are not mutually exclusive; BOEM may select a
combination of alternatives that meet the purpose and need of the proposed Project (as described in Section ES1).

ES3.1. ALTERNATIVE A—PROPOSED ACTION

Alternative A would include up to 100 wind turbine generators (WTGs), each of which would have an 8 to 10 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 Vineyard Wind’s lease area,
referred to as the Wind Development Area (WDA), with typical spacing between WTGs of 0.75 to 1 nautical miles.
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.

Offshore and onshore cables would transmit electricity to a proposed onshore substation. The Proposed Action would
use one of two offshore and Onshore Export Cable Routes (OECRs). These options are referred to by the associated
cable landfall site in Barnstable County, Massachusetts: Covell’s Beach in the Town of Barnstable and New Hampshire
Avenue in the Town of Yarmouth. Table ES-1 summarizes the key parameters of the Proposed Action, while Figure
ES-1 shows the nominal offshore and onshore layout of the Proposed Action (including potential routes). See Section
2.1.1 for additional information on the Proposed Action.
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Table ES-1: Proposed Action Design Envelope Parameters

Wind Turbine Generators (WTGs)

Minimum Turbine Size

Maximum Turbine Size

Turbine Generation Capacity 8§ MW 10 MW
Number of Turbines Installed 100 80
Total Tip Height 627 ft (191 m) MLLW ? 696 ft (212 m) MLLW ?
Rotor Diameter 538 ft (164 m) MLLW ? 591 ft (180 m) MLLW ®
Tip Clearance 89 ft (27 m) MLLW * 102 ft 31 m) MLLW ®
Tower Diameter for WTG 20 ft (6 m) 28 ft (8.5 m)
Electrical Service Platform (ESP)
Dimensions 148 ft x 230 ftx 125 ft 148 ftx 230 ftx 125 ft
(45mx70mx38m) (45mx70 mx38m)
Number of Conventional ESPs 1 (800 MW) 2 (400 MW each)
Number of Piles/Foundation 1 3t04
Monopile (WTG) Foundations Minimum Turbine Size Maximum Turbine Size
Diameter 25 ft (7.5 m) 34 ft (10.3 m)
Pile footprint 490 ft* (45.5 m?) 908 fi* (84.3 m?)
Penetration 66 ft 20 m) 148 ft (45 m)
Number of Piles/Foundation 1 1
Typical Foundation Time to Pile Drive * approximately 3 hours approximately 3 hours
Scour Protection for Foundations Minimum Maximum

Scour Protection Area at Each WTG ©

up to 30,139 f? (1,500 m?)

up to 41,975 #2 (2,100 m?)

Scour Protection Area at Each ESP ©

up to 30,139 f? (1,500 m?)

up to 49,500 f? (2,100 m?)

Export and Inter-Link Cable (220 kV) Minimum Maximum
Burial Depth S5ft(1.5m) 8 ft(2.5m)
Maximum Length (assuming two cables) 98 mi (158 km) 98 mi (158 km)
Total OECC Width for Export Cables ¢ 2,657 ft (810 m) 3,280 ft (1,000 m)
Maximum Length of Inter-Link Cable 6.2 mi (10 km) 6.2 mi (10 km)
Export Cables Total Dredging Area up to 69 acres (0.28 km?) up to 69 acres (0.28 km?)

Export Cables Total Dredging Volume

up to 214,500 cy (164,000 m®)

up to 214,500 cy (164,000 m®)

Landfall and Onshore Components

Option 1, Western Route

Option 2, Eastern Route

Landfall Sites Covell’s Beach (Barnstable) New Hampshire Avenue (Yarmouth)
Landfall Transition Method Horizontal ]?g}e)c}g;)nal Drilling HDD, Direct Bury via Open Cut
Length of Onshore Cable 5.4 mi (9 km) 6 mi (10 km)

cy = cubic yards; ft = foot; ft? = square feet; ft* = cubic feet; HDD = horizontal directional drilling; km? = square kilometers; kV = kilovolt;

m = meter; m? = square meters; m’> = cubic meters; mi = mile; MLLW = mean lower low water; MW = megawatt

2 Elevations relative to mean higher high water are approximately 3 feet (1 meter) lower than those relative to MLLW.

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

¢ Includes scour protection for each WTG or ESP and each, WTG or ESP jacket.
4 Corridor width for siting purposes; each trench would be approximately 3.2 feet (1 meter) wide and would directly disturb an approximately

6.4-foot (2-meter) wide corridor.
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Figure ES-1: Proposed Project Elements
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ES3.1.1. Construction and Installation

Construction and installation of the Proposed Action would begin late 2019 and complete in 2022. Vineyard Wind
anticipates beginning onshore construction before the offshore components. The majority of onshore 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). The
proposed Project contemplates two OECRs, with alternative options within each route. The western OECR would
begin at the Covell’s Beach landfall site in Barnstable, while the eastern OECR would begin at the New Hampshire
Avenue landfall site in Yarmouth. The majority of the two proposed OECRs would pass through already developed
areas, primarily paved roads and existing utility right-of-ways, and would be entirely underground. The onshore export
cables would terminate at the proposed substation, which would occupy approximately 7 acres (28,328 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 Offshore
Export Cable Corridor (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.

ES3.1.2. Operations and Maintenance

The proposed Project would have an operational life of 30 years', and would include a comprehensive maintenance
program, including preventive maintenance. In addition, Vineyard Wind would implement an Oil Spill Response Plan,
Emergency Response Plan, and Safety Management System. Onshore components would require minimal
maintenance.

Offshore WTGs and ESPs would operate by remote control, so personnel would not be required on site except to
inspect equipment and conduct repairs. Vineyard Wind estimates that routine maintenance would generate
approximately 392 vessel trips in a typical year.

ES3.1.3. Decommissioning

Vineyard Wind would remove or decommission all installations and clear the seabed of all obstructions created by the
proposed Project. All facilities would need to be removed 15 feet (4.6 meters) below the mudline (30 Code of Federal
Regulations [CFR] § 585.910(a)). Decommissioning plans are subject to an approval process that includes public
comment and government agency consultation. 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 longer than the operating term.

ES3.2. ALTERNATIVE B—COVELL’S BEACH CABLE LANDFALL

This alternative would be identical to the Proposed Action, except it would eliminate the New Hampshire Avenue
cable landfall option and OECC route, thus limiting landfall to the Covell’s Beach location. See Section 2.1.2 for
additional information on Alternative B.

! Vineyard Wind’s lease with BOEM (Lease OCS-A 0501) has an operations term of 25 years that commences on the date of COP approval (see
https://www.boem.gov/Lease-OCS-A-0501/ at Addendum B; see also 30 CFR § 585.235(a)(3)). Vineyard Wind would need to request an
extension of its operations term from BOEM to operate the proposed Project for 30 years. For purposes of the maximum-case scenario and to
ensure National Environmental Policy Act coverage if BOEM grants such an extension, however, the Draft EIS analyzes a 30-year operations term.
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ES3.3. ALTERNATIVE C—NO SURFACE OCCUPANCY IN THE NORTHERN-MOST
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 2.1.3 for additional
information on Alternative C.

ES3.4. ALTERNATIVE D—WIND TURBINE LAYOUT MODIFICATION

Alternative D includes two sub-alternatives, both of which would involve different WTG layouts. See Section 2.1.4 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 to resolve data gaps, potentially resulting in schedule delays.

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.

ES3.5. ALTERNATIVE E—REDUCED PROJECT SIZE

This alternative would limit the proposed Project to up to 84 WTGs. Vineyard Wind could achieve its intended 800
MW Project capacity by using 9.5 MW capacity WTGs, the largest currently commercially available. See Section 2.1.5
for additional information on Alternative E.

ES3.6. ALTERNATIVE F—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 F.

ES4. ENVIRONMENTAL IMPACTS

This Draft EIS uses a four-level classification scheme to characterize the potential negative or beneficial impacts as
cither negligible, minor, moderate, or major. Table ES-2 summarizes the impacts under each action alternative.
Under the No Action Alternative, the environmental and socioeconomic impacts and benefits of the action alternatives
would not occur. See Section 3.1 for additional information on impact levels, and Sections 3.2 through 3.4 for detailed
descriptions of the impacts for each resource under each alternative.

National Environmental Policy Act implementing regulations (40 CFR § 1502.16) require that an EIS evaluate the
potential unavoidable adverse impacts associated with a proposed action. Adverse impacts that can be reduced by
mitigation measures but not eliminated are considered unavoidable. The same regulations also require that an EIS
review the 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.

Chapter 5 describes potential unavoidable adverse impacts. 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. Chapter 6 describes irreversible and irretrievable commitment
of resources by resource area. The most notable such commitments could include effects on habitat or individual
members of protected species, as well as potential loss of use of commercial fishing areas.
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Table ES-2: Summary and Comparison of Impacts by Action Alternatives with No Mitigation Measures *"

Resource
affected

Air Quality

Water Quality

Terrestrial and
Coastal Fauna

Proposed Action

Minor short-term impacts from direct mortality,
temporary habitat alteration, and risk of affecting

wetlands and streams; minor to moderate
impacts due to land clearing (permanent habitat
loss)

Alternative B

Alternative C | Alternative D1

Similar to the

Similar to the

Alternative D2

Similar to the

Alternative E

Similar to the

Proposed Action |Proposed Action |Proposed Action (Proposed Action

and cable protection

Birds
Bats
Negligible to minor short-term impacts at
landfall site; minor to moderate short-term
Coastal Habitats impacts from vessel anchoring, dredging and Similar to the Proposed Action, but |Similar to the Similar to the Similar to the Similar to the
cable installation; negligible to minor beneficial |less impact at landfall site Proposed Action |Proposed Action |Proposed Action (Proposed Action
long-term impact of hard protection atop cables;
overall impact likely negligible
Minor short-term impacts from direct mortality -
. . . Similar to the
and sedimentation; moderate short-term impacts |,. . . .
. . . . Similar to the Proposed Action, but |. . - - Proposed Action,
Benthic from dredging and entrainment; minor long-term |~ . . ; Similar to the Similar to the Similar to the .
. . . no impact would occur in Lewis . . . |potentially to a
Resources impact from scouring; possible long-term Proposed Action |Proposed Action |Proposed Action .
. . Bay lesser degree in
moderate beneficial effect of scour protection the WDA
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Sea Turtles

Demographics,
Employment,
and Economics

Environmental
Justice

Cultural,
Historical, and
Archaeological
Resources

Recreation and
Tourism

increased vessel traffic; possible minor beneficial
long-term impacts to seal habitat by hard
protection.

Likely moderate, but potentially major short-
term impacts on commercial fishing, subsistence
fishing, and disruption of marine businesses in
Lewis Ba

Minor to moderate short-term impacts from
construction and decommissioning activities
onshore, offshore, and at public beaches and
boating areas adjacent to landfall sites; minor
long-term impacts on recreational vessel traffic
and tourism

Moderate short-term impacts
related to commercial fishing,

in Lewis Ba

subsistence fishing; no disruption

Similar to the
Proposed Action

Similar to the

Proposed Action,

potentially to a
lesser degree

Similar to the
Proposed Action

Similar to the
Proposed Action

1::.::;238 Proposed Action Alternative B Alternative C | Alternative D1 | Alternative D2 | Alternative E
Minor short-term impacts from turbidity,
sedimentation, direct mortality, and installation
Finfish, noise; minor long-term impact from operational
Invertebrates, |noise and electromagnetic frequencies; moderate Similar to the Proposed Action Similar to the Similar to the Similar to the Similar to the
and Essential ~ |impacts from temporary habitat disturbance and P Proposed Action |Proposed Action |Proposed Action |Proposed Action
Fish Habitat permanent habitat conversion; moderate
beneficial long-term reef effect from piles and
scour protection
Minor to moderate short-term impacts from
survey noise, pile driving noise, vessel noise, and
vessel strikes; negligible to minor short-term
impacts from turbidity and decommissioning Similar to the
Marine noise; negligible to minor long-term impacts Similar to the Proposed Action Similar to the Similar to the Similar to the Proposed Action,
Mammals from electromagnetic frequencies and avoidance p Proposed Action |Proposed Action [Proposed Action |potentially to a
of the WDA; moderate long-term impact of lesser degree

Similar to the
Proposed Action

Similar to the
Proposed Action

Similar to the
Proposed Action

Similar to the
Proposed Action,
potentially to a

lesser degree
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2 This table is adapted from Table 2.4-1 in Chapter 2 of the Draft EIS. Table 2.4-2 in Chapter 2 of the Draft EIS provides a summary and comparison of the impacts under each action alternative

assessed in Chapter 3, assuming effective implementation of all potential mitigation measures mentioned in Chapter 3 and Table D-1 (Appendix D).
®Tmpact Rating colors are as follows: orange = major; yellow = moderate; green = minor; light green = negligible. Where impacts are presented as a range, the color representing the highest level of
impact has been applied.
¢ The No Action Alternative would likely result in moderate long-term adverse impacts on air quality, as new fossil fuel-fired power plants would be required to meet future power demands.

d Although the impact rating levels are equal, the Rhode Island Coastal Resources Management Council and the Rhode Island Department of Environmental Management Marine Fisheries Section
have commented that Alternatives D1, D2, and E would be less impactful than the Proposed Action.

1::.:.:;:38 Proposed Action Alternative B Alternative C | Alternative D1 | Alternative D2 | Alternative E
Minor short-term effects of increased vessel
Commercial traffic; minor long-term effects on fishing trip Similar to the Similar to the Similar to the
Fisheriesand  |distances and routes; moderate to major short- - . . .

. . . .. . Similar to the Proposed Action, |Proposed Action, |Proposed Action,
For-Hire term effects from areas of temporarily restricted |Similar to the Proposed Action . il il il
Recreational access; moderate to major long-term impacts on e toda potentially tof potentially tof
Fishing target populations or locations, loss or damage of EEeersEes EEeersEes EEeersEes

gear

Minor beneficial long-term effects at ports due
Iézgcsltgse and gﬁl(lin;rr:::?ﬁlf)?li?ﬁ;bslﬁsrﬁifri?dlxszte]fs% f;?;ll:clfss Similar to the Proposed Action, Similar to the Similar to the Similar to the Similar to the
Infrastructure  |due to on;hore S L dp potentially to a lesser degree Proposed Action |Proposed Action [Proposed Action |Proposed Action

traffic flow disturbances

Minor to moderate short-term impacts from gllnlzocl;st(f).r:lrg(;er?etz tsilé);;ﬁegfﬁc_

Project vessel traffic; minor to moderate long- miII)mr to moder 3‘ te lone-term > |Similar to the Similar to the Similar to the Similar to the
Navigation and |term impacts from changes in navigation routes, |. I Action, [Proposed Action, |Proposed Action, |Proposed Action,

& P & & impacts from changes in navigation P P P P
Vessel Traffic  |delays in ports, and degraded communication and oz dskge s, potentiallytoa  |potentiallytoa |potentiallytoa |potentially to a
i ; i jor i p e 1 1
;ald[:a; :ﬁn};‘f, potential temporary major impacts At oo aedlm i lesser degree lesser degree esser degree esser degree
Y signals; no impact in Lewis Bay

Other Uses
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ES5. CUMULATIVE IMPACTS

Cumulative impacts are the effects of the Proposed Action, when added to other past, present, or reasonably
foreseeable future actions (40 CFR 1508.7). The timespan for evaluating cumulative impacts extends from the start of
construction in 2019 to the completion of decommissioning no later than 2052. Cumulative projects and activities
include:

Other offshore wind energy development activities;

Undersea transmission lines, gas pipelines, and other submarine cables (e.g., telecommunications);
Tidal energy projects;

Marine minerals use and ocean-dredged material disposal;

Military use;

Marine transportation;

Fisheries use and management;

Global climate change;

Oil and gas activities; and

Onshore development activities in central Cape Cod.

Appendix C describes past, present, and reasonably foreseeable future actions, and the resource-specific cumulative
impacts assessment is provided in Chapter 3.

ES6. MITIGATION MEASURES

As part of the Proposed Action, Vineyard Wind would self-implement measures to avoid or reduce potential impacts
on the resources discussed in Chapter 3. However, BOEM considers only those measures that Vineyard Wind has
committed to in its COP to be part of the Proposed Action and action alternatives. Table ES-3 summarizes these
measures. BOEM may select alternatives and/or require additional mitigation measures to further protect these
resources and other mitigation measures may be required through reviews under several environmental statutes.
Mitigation measures presented below and described in detail in Appendix D may not all be within BOEM’s statutory
and regulatory authority to be required; however, other governmental entities could potentially impose them. Potential
mitigation measures are listed in Appendix D, and are discussed in each resource section in Chapter 3.

Table ES-3: Mitigation Measures

Project
Measure Resource Area(s) Addressed Phase(s) *
Dust-control plans for onshore construction and laydown areas |Air Quality C
Tree cutting time-of-year restriction Terrestrial and Coastal Fauna; Birds; Bats C
Covell’s Beach landfall time-of-year restrictions and horseshoe |Birds; Fish® Commercial Fisheries and For-Hire C
crab time-of-year restrictions Recreational Fishing
Lew.1s Bay nearshore low-tide cable laying time-of-year Birds C
restriction
Lewis Bay horseshoe crab, shellfish, winter flounder time-of-  |Benthic Resources; Fish®; Commercial Fisheries C
year restrictions and For-Hire Recreational Fishing
Bird deterrent devices Birds C
Landfall site construction method ;Ki/:}tlebr Quality; Coastal Habitats; Benthic Resources; C
Dredging methods Coastal Habitats C
Adaptive management Benthic Resources; Fish ®; Marine Mammals; Sea C
Turtles
Pile driving Fish’; Marine Mammals; Sea Turtles C
Long-term passive acoustic monitoring Fish ®; Marine Mammals; Sea Turtles C
Sunrise and sunset prohibition on pile driving Marine Mammals; Sea Turtles C
Daily pre-construction surveys Marine Mammals; Sea Turtles C
Avoida'nce/ investigations of su bmerged resources and Cultural, Historical, and Archaeological Resources C
terrestrial resources or properties
OECC installation to avoid navigation channel Recreation and Tourism; Land Use and Coastal C
Infrastructure
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maintenance

Fishing

Project
Measure Resource Area(s) Addressed Phase(s) *
Demographics, Employment, and Economics;
Onshore installation outside of summer peak tourism season Environmental Justice; Recreation and Tourism,; C
Land Use and Coastal Infrastructure
OECC burial to minimum depth of 5 feet (1.5 meters) to avoid |Commercial Fisheries and For-Hire Recreational C
hangs, and cable burial inspections Fishing
Disruption payment for fishing industry during construction gi(;r}ﬁflr;emal Fisheries and For-Hire Recreational C
Dynamic Squid Fishing Avoidance Plan gi(;r}ﬁflr;emal Fisheries and For-Hire Recreational C
Automatic Identification System on all Project Vessels Sea Turtles; Navigation and Vessel Traffic C
Use of fuel efficient engines for marine vessels and equipment |Air Quality C 0
Anchor buoys to reduce impact of anchor line sweep Coastal Habitats; Benthic Resources C 0
. . Benthic Resources; Fish?; Marine Mammals; Sea
Ecological monitoring (ON¢
Turtles
Regional monitoring initiative for protected species Fish’; Marine Mammals; Sea Turtles CO0
Local hiring plan Demographlcs, Employment, and Economics; (ON(0)
Environmental Justice
. . Commercial Fisheries and For-Hire Recreational C,0
Fishing gear loss or damage compensation Fishing
. T . Commercial Fisheries and For-Hire Recreational (ON(0)
Regional monitoring initiative for fishery impacts Fishing
Vessel safety practices Navigation and Vessel Traffic CoO
Implementation of Fisheries Communication Plan, including  |Commercial Fisheries and For-Hire Recreational
TR L. . S CO0
use of Fisheries Liaisons and Fisheries Representatives Fishing
Aircraft Detection Lighting System Cultu.ral., H1stor1ca1., and Archaeological Resources; 0
Recreation & Tourism
Annual remotely operated underwater surveys, reporting, and
monofilament and other fishing gear clean up around WTG Fish®; Marine Mammals; Sea Turtles o
foundations
. Commercial Fisheries and For-Hire Recreational
Long-term monitoring of cable placements Fishing o
Compensation for lost income due to Project operations and Commercial Fisheries and For-Hire Recreational o

OECC = Offshore Export Cable Corridor; WTG = wind turbine generator

2 C = Construction and Installation; O = Operations and Maintenance
Fish = Finfish, Invertebrates, and Essential Fish Habitat
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Vineyard Wind Offshore Wind Energy Project Chapter 1
Draft Environmental Impact Statement Introduction

1. INTRODUCTION

This chapter introduces the offshore wind energy project proposed by Vineyard Wind LLC (Vineyard Wind) and the
process used to assess its potential environmental, social, economic, historic, and cultural impacts and the subsequent
decision process. This Draft Environmental Impact Statement (Draft EIS) assesses the potential environmental, social,
economic, historic, and cultural impacts that could result from the construction, operation, maintenance, and future
decommissioning of the proposed Vineyard Wind Offshore Wind Energy Project (Project) southeast of Martha’s
Vineyard, which would be approximately 800 megawatts (MW) in scale. The Project is designed to serve demand for
renewable energy in New England. This Draft EIS was prepared following the requirements of the National
Environmental Policy Act (NEPA; 42 United States Code [USC] §§ 4321-4370f) and implementing regulations. This
Draft EIS will inform the Bureau of Ocean Energy Management (BOEM) in deciding whether to approve, approve
with modifications, or disapprove the proposed Project. Publication of this Draft EIS initiates a 45-day comment period
open to all. BOEM will use the comments received to inform preparation of the Final EIS.

1.1. BACKGROUND

BOEM began evaluating Outer Continental Shelf (OCS) wind energy offshore 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. BOEM then conducted the following
activities concerning planning and leasing:

e In December 2010, BOEM published a Request for Interest (RFI) in the Federal Register to determine commercial
interest in wind energy development in an area offshore Massachusetts (Commercial Leasing for Wind Power on
the Outer Continental Shelf [OCS] Offshore Massachusetts — Request for Interest [RFI], 75 Fed. Reg. 82055
[December 29, 2010]). BOEM invited the public to provide information on environmental issues and data for
consideration in the RFI area and also to express interest in offshore wind energy development. BOEM re-opened
the comment period in March 2011 in response to requests from the public and the Commonwealth of
Massachusetts. BOEM received 260 public comments and 11 indications of interest from ten companies interested
in obtaining a commercial lease. BOEM made the planning area 50 percent smaller than noticed in the RFI,
responding to those comments and considering navigation and commercial fisheries concerns.

e In February 2012, BOEM published a Call for Information and Nominations (Call) in the Federal Register to
solicit industry interest in acquiring commercial leases for developing wind energy projects in the Call area
(Commercial Leasing for Wind Power on the Outer Continental Shelf Offshore MA — Call for Information and
Nominations, 77 Fed. Reg. 5821 [February 6, 2012]). In the same month, BOEM published a Notice of Intent
(NOI) to prepare an Environmental Assessment (EA) for commercial wind leasing and site assessment activities
offshore Massachusetts. The comment period for the Call yielded 32 comments and ten nominations of
commercial interest.

e In May 2012, BOEM publicly identified a Wind Energy Area (WEA) offshore Massachusetts, excluding
additional areas from commercial leasing addressed in comments from the Call, including an area of high sea duck
concentration and an area of high-value fisheries. After conducting an EA, BOEM issued a “Finding of No
Significant Impact,” which concluded that reasonably foreseeable environmental effects associated with the
activities that would likely be performed following lease issuance (e.g., site characterization surveys in the WEA
and deployment of meteorological towers or buoys) would not significantly impact the environment. The Revised
Massachusetts Environmental Assessment (BOEM 2014a) more fully describes the development of the WEA.

e InJune 2014, BOEM published a Proposed Sale Notice identifying 742,974 acres (3,007 square kilometers [km?])
offshore MA in federal waters would be available for commercial wind energy leasing.

e InJanuary 2015, BOEM held a competitive lease sale pursuant to 30 Code of Federal Regulations (CFR)

§ 585.211 for the lease areas within the Massachusetts Wind Energy Area (MA WEA). 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 km?).

e In December 2017, Vineyard Wind submitted to BOEM an initial Construction and Operations Plan (COP) for the
proposed Project. BOEM provided comments on the initial COP, and Vineyard Wind updated the COP and
resubmitted it on March 15, 2018. After addressing additional comments from BOEM, Vineyard Wind
resubmitted a further updated COP on October 22, 2018. The COP can be viewed at BOEM’s project-specific
website.! The COP proposes to develop approximately 800 MW of wind energy capacity in the northern portion of
the Vineyard Wind lease area (see Figure 1.1- 1), referred to as the Wind Development Area (WDA) and
amounting to 75,614 acres (306 km?). Additional details regarding the proposed Project are set forth in Chapter 2.

! The Draft COP is available at https://www.boem.gov/Vineyard-Wind/.
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1.2. PURPOSE AND NEED FOR THE PROPOSED ACTION

It is the policy of the United States to promote clean and safe development of domestic energy resources, including
renewable energy, to ensure the nation's geopolitical security and provide electricity that is affordable, reliable, safe,
secure, and clean (Executive Order [EO] 13783 of March 28, 2017). Through a competitive leasing process pursuant to
30 CFR § 585.211, Vineyard Wind was awarded Lease Area OCS-A 0501 offshore of Massachusetts and the exclusive
right to submit a COP for activities within the lease area. Vineyard Wind has submitted a COP (Epsilon 2018a)
proposing the construction, operation, maintenance, and conceptual decommissioning of a commercial-scale offshore
wind energy facility within Lease Area OCS-A 0501. Vineyard Wind plans to begin construction as early as late 2019.

The purpose of the federal agency action in response to the Vineyard Wind Project COP (Epsilon 2018a) is to
determine whether to approve, approve with modifications, or disapprove the COP to construct, operate, and
decommission an approximately 800 MW commercial-scale wind energy facility within Lease Area OCS-A 0501 to
meet New England’s demand for renewable energy. More specifically, the proposed Project would deliver power to the
New England energy grid to contribute to Massachusetts’s renewable energy requirements, particularly, the
commonwealth’s mandate that distribution companies jointly and competitively solicit proposals for offshore wind
energy generation (220 Code of Massachusetts Regulation [CMR] 23.04(5)). BOEM’s decision on Vineyard Wind’s
COP is needed to execute its duty to approve, approve with modifications, or disapprove the proposed Project in
furtherance of the United States’ policy to manage the development of OCS energy resources in an expeditious and
orderly manner, subject to environmental safeguards including consideration of natural resources and existing ocean
uses (43 USC § 1332(3)).

1.3. REGULATORY FRAMEWORK

This section outlines BOEM’s authority and regulatory decision-making process, as well as other permits and
authorizations required for the proposed Project.

1.3.1. BOEM Authority and Regulatory Decision-Making Process

The Energy Policy Act of 2005 (EPAct), Public Law 109-58, added Section 8(p)(1)(c) to the Outer Continental Shelf
Lands Act. The new section authorized the Secretary of Interior to issue leases, easements, and rights-of-way (ROW) 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 this authority (30 CFR 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. The analyses in this EIS will inform this
decision, pursuant to 30 CFR § 585.628.

The Revised Massachusetts Environmental Assessment (BOEM 2014a) 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. Chapter 4 provides a
description of BOEM’s consultation efforts in the development of the Draft EIS.

EO 13807 on Establishing Discipline and Accountability in the Environmental Review and Permitting Process for
Infrastructure Projects states that it is the policy of the Federal Government to complete all federal environmental
reviews and authorizations for major infrastructure projects, such as the proposed Project, within 2 years of the
publication of the NOI.?

1.3.2. Other Permits and Authorizations

Table 1.3-1 below 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 Chapter 4.

Table 1.3-1: Required Environmental Permits and Consultations for the Proposed Project

Agency/Regulatory Authority | Permit/Approval | Status

Federal

Bureau of Ocean Energy COP filed with BOEM December 19,
Management (BOEM) COP Approval 2017.

2 https://www.federalregister.gov/documents/2017/08/24/2017-18134/establishing-discipline-and-accountability-in-the-environmental-review-and-
permitting-process-for
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Agency/Regulatory Authority

Permit/Approval

Status

U.S. Environmental Protection
Agency (USEPA)

National Pollutant Discharge Elimination System
(NPDES) General Permit for Construction Activities

Application TBF

OCS Air Permit

NOI to apply for an air permit filed on
December 11, 2017; Initial Clean Air Act
OCS Permit submitted August 17, 2018.

U.S. Army Corps of Engineers
(USACE)

Clean Water Act (CWA) Section 404/Rivers and
Harbors Act of 1899 Section 10
Individual Permit

TBF

U.S. National Marine Fisheries
Service (NMFS)

Incidental Harassment Authorization (IHA) or Letter
of Authorization (LOA)

Application for LOA or IHA for pile-
driving activities will be submitted.

U.S. Coast Guard (USCG)

Private Aids to Navigation authorization

TBF

Federal Aviation
Administration (FAA)

Determination of No Hazard to Air Navigation

TBF

State (Portions of the Project
within State Jurisdiction)

Massachusetts Environmental
Policy Act (MEPA) Office

Certificate of Secretary of Energy and Environmental
Affairs on Final Environmental Impact Report

Environmental Notification Form (ENF)
filed on December 15, 2017; Secretary’s
Certificate on ENF issued February 9,
2018.

Draft Environmental Impact Report
(DEIR) filed on April 30, 2018;
Secretary’s Certificate on DEIR pending.

Massachusetts Energy Facilities
Siting Board (EFSB)

Massachusetts General Law Chapter 164, § 69]
Petition for Approval to Construct

Petition filed December 18, 2017

Massachusetts Department of
Public Utilities (MDPU)

Massachusetts General Law Chapter 164, § 72,
Approval to Construct

Massachusetts General Law Chapter 40A, § 3 Zoning
Exemption (if needed)

Section 72 and Section 40A petitions
filed with the MDPU on February 15,
2018, together with a request for
consolidated review by EFSB, which was
granted on April 5, 2018.

Massachusetts Department of
Environmental Protection
(MDEP)

Chapter 91 Waterways License and Dredge Permit
CWA Section 401 Water Quality Certification
Approval of Easement (Drinking Water Regulations)®

TBF

Massachusetts Office of
Coastal Zone Management

Federal Coastal Zone Consistency Review

Initiated Under the DEIR

Massachusetts Department of

Road Crossing Permits

TBF

Transportation (MDOT) Rail Division Use and Occupancy License

Massachusetts Board O.f . . Provisional permit issued May 23, 2017,
Underwater Archeological Special Use Permit final permit issued September 28. 2017
Resources (MBUAR) p P )

Massachusetts Natural Heritage

Resources Management
Council

and Endangered Species Conservation and Management Permit (if needed) TBF (if needed)

Program (NHESP)

Massachusetts Historical Field Investigation Permits (980 Code of Reconnaissance survey application filed
Commission (MHC) Massachusetts Regulations § 70.00) November 14, 2017

Rhode Island Coastal Consistency Certification Request

Coastal Zone Management Act Consistency
Certification

submitted April 6, 2018; Public Hearing
to be held November 27, 2018

Regional (Portions of the
Project within Regional

Jurisdiction)

Cape Cod Commission Development of Regional Impact (DRI) Review TBF
Martha’s Vineyard DRI Review TBF
Commission
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Agency/Regulatory Authority | Permit/Approval Status
Local (Portions of the Project
within Local Jurisdiction)

Yarmouth and Barnstable Order qf Conditions (Mggsachusetts Wetlands .

. S Protection Act and municipal wetland non zoning TBF
Conservation Commissions

bylaws)

Yarmouth Department of
Public Works and/or Board of |Street Opening Permits/Grants of Location TBF
Selectmen
Barnstable Department of
Public Works and/or Town Street Opening Permits/Grants of Location TBF
Council
Barnstable Planning/Zoning Zoning approvals as necessary TBF
Edgartown, Nantucket, and/or |Order of Conditions (Massachusetts Wetlands
Mashpee Conservation Protection Act and municipal wetland non zoning TBF
Commissions bylaws, if needed as dictated by final submarine route

COP = Construction and Operations Plan; NOI = Notice of Intent; OCS = Outer Continental Shelf, TBF = to be filed
2 Required because the onshore route will pass through a Zone I area

1.3.3. Executive Order 13807

Presidential EO 13807 on Establishing Discipline and Accountability in the Environmental Review and Permitting
Process for Infrastructure addresses the need for a coordinated, predictable, and transparent federal environmental
review and authorization process for infrastructure projects while protecting public health, safety, and the environment.
EO 13807 establishes an approach called “One Federal Decision” for use with major infrastructure projects. The
Memorandum of Understanding Implementing One Federal Decision Under Executive Order 13807 outlines the roles
and responsibilities of the lead, cooperating, and participating agencies.

e The lead agency (BOEM) is responsible for organizing the federal environmental review and authorization
processes for a proposed project, including the preparation of a single EIS and Record of Decision (ROD) for the
project in coordination with the other federal cooperating agencies.

e Cooperating agencies are those federal agencies with authorizations, and are coordinating and synchronizing their
authorization reviews with the lead agency’s development of the EIS and issuance of the ROD.

o Participating agencies are other federal agencies participating in the EIS and/or other authorizations for the
proposed Project.

Authorizations and permits are listed above in Table 1.3-1, and consultations are described in Chapter 4.

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 Draft EIS 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, October 20074 (MMS 2007)

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)

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

o Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf Offshore
New York—Revised Environmental Assessment, June 20167 (BOEM 2016)

3 https://www.boem.gov/Massachusetts-Environmental-Studies/
4 https://www.boem.gov/Guide-To-EIS/

5 https://www.boem.gov/uploadedFiless BOEM/Renewable_Energy Program/State ActivitiessBOEM%20RI_MA_Revised%
20EA_22May2013.pdf

6 https://www.boem.gov/Revised-MA-EA-2014/
7 https://www.boem.gov/NY-EA-FONSI-2016/
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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 and a Fabrication and Installation
Report. The Facility Design Report 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 Facility Design Report 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 Facility Design
Report, the COP, and generally accepted industry standards and practices. Both of these reports must be reviewed and
certified by a BOEM-approved Certified Verification Agent prior to 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 Project.

1.5.1. 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 wind turbine generators
[WTGs], foundations, submarine cables, and offshore substations.?

BOEM invited Vineyard Wind and other lessees to submit COPs using the PDE concept—providing sufficiently
detailed information within a reasonable range of parameters to analyze a “maximum-case scenario” within those
parameters for each affected environmental resource. BOEM identified and verified that the maximum-case scenario
based on the PDE provided by Vineyard Wind and analyzed in this Draft EIS could reasonably occur if approved. This
approach is intended to provide flexibility for lessees and allow BOEM to analyze environmental impacts in a manner
that minimizes the need for subsequent environmental and technical reviews. In addition, the PDE approach may
enable BOEM to expedite review by beginning NEPA evaluations of COPs before a lessee has finalized all of its
design decisions.

This Draft EIS assesses the impacts of the reasonable range of Project designs that are described in the Vineyard Wind
COP and presented in Appendix G by using the “maximum-case scenario” process. The maximum-case scenario
analyzes the aspects of each design parameter that would result in the greatest impact for each physical, biological, and
socioeconomic resource. This Draft EIS evaluates potential impacts of the Proposed Action and each alternative using
the maximum-case scenario to assess the design parameters or combination of parameters for each environmental
resource. This Draft EIS considers the interrelationship between aspects of the PDE rather than simply viewing each
design parameter independently. For example, since Vineyard Wind is only proposing up to an 800 MW facility with
turbines ranging from 8 to 10 MW, this Draft EIS does not analyze 100 10-MW turbines because this would result in a
1,000-MW project. The Draft EIS also analyzes the cumulative impacts of the maximum-case scenario alongside other
past, present, and reasonably foreseeable future actions.

Certain resources may have multiple maximum-case scenarios, and the most impactful design parameters may not be
the same for all resources. For example, larger (10 MW) WTGs could be more impactful for aviation (because they are
taller), whereas smaller (8 MW) WTGs could be more impactful to cultural resources, visual resources, birds, and bats
(because there would be a greater number). Appendix G presents a detailed table outlining the most impacting design
parameter by resource area.

1.5.2. Methodology for Assessing Cumulative Impacts

Cumulative impacts are those impacts that could result from the incremental impact of a specific action, such as the
proposed Project, when combined with other past, present, or reasonably foreseeable actions or other projects.
Cumulative impacts can occur from individually minor but collectively significant actions that take place over time.
Appendix C describes the methodology used for assessing cumulative impacts in this Draft EIS. The information
presented includes a description of the resource-specific geographic analysis areas as well as the types of actions that
BOEM has identified as potentially contributing to cumulative impacts when combined with impacts from the
Proposed Action and other alternatives over the geography and time scale identified. Using the methodology described
in Appendix C, each resource-specific Environmental Consequences section in Chapter 3 of this Draft EIS discusses
cumulative impacts.

8 Additional information and guidance related to the PDE concept can be found here: https:/www.boem.gov/Draft-Design-Envelope-Guidance/.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1. ALTERNATIVES

This chapter describes five action alternatives (one of which has two sub-alternatives) and the No Action Alternative
for the proposed Project (see Table 2.1-1). This chapter provides additional details and assumptions for each of the
alternatives for assessing potential impacts. 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 alternative 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.

Table 2.1-1: Alternatives Considered For Analysis

Alternative Description
Under Alternative A, the Proposed Action, the construction, operation, maintenance, and eventual
Alternative A— decommissioning of an up to 800 MW wind energy facility on the OCS offshore Massachusetts within the
Proposed Action proposed Project area and associated export cables would occur within the range of design parameters
outlined in the Vineyard Wind COP (Epsilon 2018a), subject to applicable mitigation measures.
Under Alternative B, the Covell’s Beach Cable Landfall Alternative, the construction, operation,
maintenance, and eventual decommissioning of an up to 800 MW wind energy facility on the OCS
Alternative B— offshore Massachusetts within the proposed Project area and associated export cables would occur within
Covell’s Beach Cable |the range of the design parameters outlined in the Vineyard Wind COP, subject to applicable mitigation
Landfall Alternative |measures. However, the New Hampshire Avenue landfall location option presented in the COP would not

be used, and the cable landfall would be limited to Covell’s Beach to potentially reduce impacts on
environmental and socioeconomic resources.

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

Under Alternative C, the No Surface Occupancy in the Northern-Most Portion of the Project Area
Alternative, the construction, operation, maintenance, and eventual decommissioning of an up to 800 MW
wind energy facility on the OCS offshore Massachusetts within the proposed Project area and associated
export cables would occur within the range of the design parameters outlined in the Vineyard Wind COP,
subject to applicable mitigation measures. However, no surface occupancy would occur in the northern-
most portion of the proposed Project area to potentially reduce the visual impacts of the proposed Project
and potential conflicts with existing ocean uses, such as, marine navigation and commercial fishing. This
alternative would result in the exclusion of approximately six of the northern-most WTG locations.

Alternative D—Wind

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

Turbine Layout within the range of the design parameters outlined in the Vineyard Wind COP, subject to applicable
Modification mitigation measures. However, modifications would be made to the wind turbine array layout to potentially
Alternative 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 of the other alternatives or
sub-alternatives.
Alterpatlve .Dl " Under Alternative D1, WTGs would have a minimum spacing of 1 nautical mile between them and the
Nautical Mile Wind . L . . . . .
Turbine Spacing 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
Alternative D2—East-|Under Alternative D2, the wind turbine layout would be arranged in an east-west orientation and all WTGs
West and One- in the east-west direction would have a minimum spacing of 1 nautical mile between them to allow for
Nautical Mile Wind  [vessels to travel in an unobstructed path between rows of turbines in an east-west direction. This alternative
Turbine Layout would potentially reduce conflicts with existing ocean uses, such as commercial fishing, by facilitating the
Alternative established practice of mobile and fixed gear fishing practices and vessels 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— i s . . o
. . |Massachusetts within the proposed Project area and associated export cables would occur within the range
Reduced Project Size . P . . . ) .
Alternative 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.
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Alternative Description

Under Alternative F, 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; MW = megawatt; OCS = Outer Continental Shelf;, WTG = wind turbine generator

Alternative F—No
Action Alternative

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
Draft EIS scoping process (see Section 4.3). The alternatives summarized above and analyzed in this Draft EIS support
the purpose and need for the EIS, are within the scope of the Proposed Action, 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 Northern-most Wind
Turbines Removed and only the Covell’s Beach Cable Landfall (i.e., Alternatives B and C).

As part of the Proposed Action, Vineyard Wind would self-implement measures to avoid or reduce impacts
(summarized in COP Table 4.2-1; Epsilon 2018a); however, BOEM considers only 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 Draft EIS (see
Section 2.2.1). BOEM may select any of these mitigation measures in addition to its preferred alternative, and may
select other measures arising during review of the COP. Compliance with existing laws and regulations by Vineyard
Wind and BOEM may require additional measures or changes to the measures described in this Draft EIS. The
completion of consultations—for example under the Marine Mammal Protection Act (MMPA), Section 7 of the
Endangered Species Act (ESA), or Magnuson-Stevens Fishery Conservation and Management Act (MSA)—may
result in additional measures or changes to the measures described in this Draft EIS.

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 Section 1.1, 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 review and potential
approval process (see Section 2.2.1 and Appendix D). Vineyard Wind would undertake the Proposed Action within the
PDE summarized in Table G-1.! Additional details of the Proposed Action are contained in COP Volume I (Epsilon
2018a).

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 would begin late 2019 and be completed in 2022. Vineyard Wind anticipates beginning
land-based construction before the offshore components. The majority of land-based construction activities would
occur outside of the summer season. A detailed Project schedule is included in COP Chapter 4, Figure 4.1-1 (Volume I;
Epsilon 2018a).

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 (see Figure 2.1-1). COP Volume I provides detailed construction and installation methods (Epsilon
2018a).

The proposed Project contemplates two Onshore Export Cable Routes (OECRs), with alternative options within each
route. The western route would begin at the Covell’s Beach landfall site in Barnstable, while the eastern route would
begin at the New Hampshire Avenue landfall site in Yarmouth. The majority of the two proposed OECRs would pass

!'See Section 1.6.1 and Appendix G for additional design envelope information.
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through already developed areas, primarily paved roads and existing utility ROWs, and would be entirely underground.
Either route would run for 5.4 miles (8.6 km?) to 6 miles (9.7 km?) until it reached the proposed substation site
discussed below. Figure 2.1-1 shows the two proposed landfall option locations, Covell’s Beach and New Hampshire
Avenue. The Covell’s Beach landfall site is located on Craigville Beach Road near a paved parking lot entrance to a
public beach that is owned and managed by the Town of Barnstable. The New Hampshire Avenue landfall site is
located inside of Lewis Bay at a dead-end road just west of Englewood Beach at a low concrete bulkhead. 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 one of the two proposed landfall sites. Alternatively, Vineyard Wind could bring the proposed cables ashore at
the New Hampshire Avenue landfall through direct bury. Vineyard Wind has requested approval of both landfall
locations as part of its PDE, but would only implement one for the Proposed Action. The Draft EIS assesses both
proposed landfall locations, as well as the different proposed installation methods.

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.

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 occupy 7 acres (28,328.1 square meters [m?]). 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 Eversource
Bamnstable Switching Station, just north of the proposed onshore substation site (see Figure 2.1-1); however, Vineyard
Wind’s COP also includes an option to connect at the West Barnstable Switching Station.

Onshore construction and installation activities and associated equipment would involve fuel and lubricating and
hydraulic oils.

Offshore Activities and Facilities

Proposed offshore Project components include WTGs and their foundations, electrical service platforms (ESPs) and
their foundations, scour protection for all foundations, inter-array cables that connect the WTGs to the ESPs, the inter-
link cables that connects the ESPs, and the export cables to the landfall location (see 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 2018a).

Vineyard Wind would erect up to 100 WTGs of 8 to 10 MW capacity extending up to 696 feet (212 meters) above
mean lower low water (MLLW) with a spacing between WTGs of approximately 0.75 to 1 nautical mile within the
75,614 acre (306 km?) 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. 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).
Schematic drawings and photos of the proposed foundation types are included in COP Volume I, Section 3.1.2
(Epsilon 2018a). Each WTG would contain approximately 1,585 gallons (6,000 liters) of transformer oil and
approximately 2,113.4 gallons (8,000 liters) of general oil (for hydraulics and gearboxes). Use of other chemicals
would include diesel fuel, coolants/refrigerants, grease, paints, and sulphur hexafluoride. COP Section 4.2 provides
additional details related to proposed chemicals and their anticipated volumes (Volume I; Epsilon 2018a).?

2 Section 3.2.2 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.
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Vineyard Wind would construct one to two ESPs, each installed on a monopile or jacket foundation, in the WDA. 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 123,209.9 gallons (466,400 liters) of transformer oil and approximately
348.7 gallons (1,320 liters) of general oil. As mentioned above, COP Section 4.2 provides additional details related to
chemicals and their anticipated volumes (Volume I; Epsilon 2018a). 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 2018e).

The WTGs and ESPs would include a nighttime obstruction lighting system that complies with Federal Aviation
Administration (FAA) and United States Coast Guard (USCG) lighting standards, and is consistent with BOEM best
practices. Vineyard Wind’s Aids to Navigation Plan would describe the lighting and marking system as part of the final
layout plan. As outlined in Section 2.2.1, Vineyard Wind may be required, as a condition of COP approval, 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. 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. Additionally, 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. To further enhance
marine navigation safety, sound signals® and automatic identification system (AIS) transponders may be included on
some or all of the structures.

Vineyard Wind would install foundations and WTGs using a jack-up vessel and/or a vessel 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 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 2018a).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 94 feet (28.6 meters), and would consist of rock and stone ranging from 4 to 12 inches (10 to

30 centimeters) on the intermediate axis.

Two offshore export cables in one cable corridor would connect the proposed wind facility to the onshore electrical
grid (see 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 Offshore Export Cable Corridor (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 (see Figure 2.1-2). As the offshore export
cables approaches Cape Cod, the final route would be contingent on the choice of landfall site, which would occur
either at Covell’s Beach in Barnstable or at New Hampshire Avenue in Yarmouth.

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. Prior to installation 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-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 2.1-13 for an indication of areas prone to large sand waves
(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 meters) deep, and potentially as deep as 14.7 feet (4.5 meters). Vineyard Wind is proposing to
lay most of the inter-array cables and offshore export cables using simultaneous lay and bury via jet embedment. In
certain areas, alternative installation methods may be needed. In any case, cable burial would likely use a tool that

3 In consultation with USCG, sound signals could include audible sound devices, such as horns, on the WTGs and ESPs.
4 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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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 (Volume I; Epsilon 2018a).

For the installation of the two 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 (810-meter) wide 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 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. 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 of these 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 111, Section 7.8
and Appendix III-I). Vessel types proposed for the cable installation could be vessels capable of dynamic positioning,
anchored vessels, self-propelled vessels, and/or barges.

Protection conduits installed at the approach 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 cross 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.” Vineyard Wind has
conservatively estimated up to 10 percent of the inter-array and OECC would require one of these protective measures.
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. Extensive and iterative analyses of the data would take place up until the time 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.

3> 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.

% 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.

7 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 2018a).
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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 oftload 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 2018a). 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 be occurring as a direct result of the Proposed Action (COP Volume I, Section 3.2.5; Epsilon 2018a).

Table 2.1-2 lists the ports that Vineyard Wind could use for the proposed Project.

Table 2.1-2: Potential Construction Ports

Stage * Port
Construction Staging/Fabrication Bridgeport, CT
New London, CT
Brayton Point, Somerset, MA
Montaup, Somerset, MA
Other New Bedford Ports, MA
Providence, RI
Quonset Point, North Kingstown, RI
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.

2.1.1.2. Operations and Maintenance

The proposed Project would have an operating phase 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. Therefore, none of these activities would be
occurring as a direct result of the Proposed Action (COP Volume I, Section 3.2.5; Epsilon 2018a).

The proposed Project would include a comprehensive maintenance program, including preventive maintenance based
on statutory requirements, original equipment manufacturers’ guidelines, and industry best practices. In addition, before
construction and installation activities begin, Vineyard Wind would complete an Oil Spill Response Plan, an
Emergency Response Plan, and a Safety Management System (see COP Appendices I-A and I-B; Epsilon 2018a) that
would be issued to the vessels and construction firms. 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.

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.

8 Vineyard Wind’s lease with BOEM (Lease OCS-A 0501) has an operations term of 25 years that commences on the date of COP approval. (See
https://www.boem.gov/Lease-OCS-A-0501/ at Addendum B; see also 30 CFR § 585.235(a)(3).) Vineyard Wind would need to request an
extension of its operations term 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 Draft EIS analyzes a 30-year operations term.
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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 based at the MCT and
smaller vessels based at Vineyard Haven. In a typical year, the Proposed Action would generate 256 crew transfer
vessel trips, 110 multipurpose vessel trips, and 26 service operation vessel trips (COP Volume I, Section 4.3.4, Table
4.3-2; Epsilon 2018a). 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 and/or visual inspections. The helicopters would be based at a general aviation
airport near the Operations and Maintenance Facilities.

Vineyard Wind would change WTG gearbox oil after years 5, 13, and 21 of service. See COP Section 4.3 for
additional operations and maintenance information (Volume I; Epsilon 2018a).

Vineyard Wind’s proposed WTG layout includes demarcated 1-nautical-mile corridors in the northwest/southeast and
northeast/southwest direction within the WTG array. In addition, Vineyard Wind intends to adopt a 2-nautical-mile-
wide regional transit lane that is being developed through discussion among fishing stakeholders and state agencies
(COP Volume I, Section 2.1; Epsilon 2018a). If Vineyard Wind and other stakeholders achieve consensus on this lane,
it would be oriented in the northwest to southeast direction and would reside to the south of the WDA (see

Figure 2.1-2, COP Volume I, Section 2.1; Epsilon 2018a).

2.1.1.3. Decommissioning

According to 30 CFR 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 facilities
would need to be removed 15 feet (4.6 meters) below the mudline (30 CFR § 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. 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 30 years.

The above decommissioning plans are subject to a separate approval process. This process will 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. As
noted above, BOEM regulations require the removal of all Project facilities and complete site clearance.

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 ROWs by excavating or deconstructing buried facilities.

Offshore Activities and Facilities

Offshore cables may be retired in place or removed. In consideration of mobile gear fisheries (i.e., dredge and bottom
trawl gears), Vineyard Wind is committed to removing scour protection during decommissioning. 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 CFR § 585.910(a)), and removed. The portion buried below 15 feet
(4.6 meters) would remain, and the depression refilled with the temporarily removed sediment. By maintaining an
inventory list of all components of the proposed Project, the decommissioning team would be able to track each piece
so that no component would be lost or forgotten.

2.1.2. Alternative B—Covell’s Beach Cable Landfall Alternative

As summarized in Table 2.1-1, Alternative B would be identical to Alternative A, the Proposed Action, with one
exception: it would eliminate the New Hampshire Avenue cable landfall location and would be limited to the Covell’s
Beach landfall location. All other proposed Project elements would be the same as described under Alternative A.
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2.1.3. Alternative C—No Surface Occupancy in the Northern-Most Portion of
the Project Area Alternative

Under Alternative C, no surface occupancy would occur in the northern/northeastern-most portion of the WDA,
resulting in the exclusion of some of the northern-most WTG locations 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 northern-most WTG locations identified in Figure 2.1-4 would be removed 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 routes.

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

2.1.4. Alternative D—Wind Turbine Layout Modification Alternative

Alternative D includes two sub-alternatives related to the layout of the WTGs. A description of each sub-alternative
and the assumptions made for impact assessment purposes are described below. 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). These site characterization surveys
would be similar to those described in Section 3.1.3 of the EA (BOEM 2012a), with the attendant environmental
impacts described in EA Section 4.2 (BOEM 2012a)

2.1.4.1. 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 a minimum of 0.75 nautical miles spacing). Furthermore, the lanes 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 routes.

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 (see
Figure 2.1-5). To calculate this change in area, BOEM assumes the distance from the southern-most row of WTGs
and the southern WDA boundary to be the same as the distance under the Proposed Action®.

e The amount and length of inter-array cabling would increase but would not exceed the maximum design parameter
in the COP PDE of 171 miles (275 kilometers).

e The construction schedule and timing would not be the same as under the Proposed Action if significant additional
survey work is required, potentially delaying the proposed Project for at least a year.

2.14.2. 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, all
WTGs in the east-west direction would have a minimum spacing of 1 nautical mile between them. 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 routes.

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’ (see Figure
2.1-5).

e  The amount and length of inter-array cabling would increase but would not exceed the maximum design parameter
in the COP PDE of 171 miles (275 kilometers).

e The construction schedule and timing would not be the same as under the Proposed Action if significant additional
survey work is required, potentially delaying the Project for at least a year.

% If the regional transit lane discussed above is established for fishing vessels, WTG placements associated with this alternative would need to be
placed south of the transit lane, thus increasing the footprint required for this alternative.
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2.1.5. Alternative E—Reduced Project Size Alternative

Alternative E would limit the proposed Project to 84 WTGs. 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 2018f). In
addition, on November 27, 2018, Vineyard Wind announced their preferred WTG supplier and indicated that 84 units
0f 9.5 MW WTGs would be expected to be utilized (Vineyard Wind 2018g). The impact assessment of this alternative
includes the following assumptions: '°

o The ESP locations and the OECC routes would be the same as the Proposed Action.

e 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-MW WTGs would be required for approximately 800 MW total power generation.

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

2.1.6. Alternative F—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 Offshore Project. No other permits and/or authorizations for this proposed Project
would be issued.

2.1.7. Alternatives Considered but not Analyzed in Detail

Several alternatives have been considered but eliminated from detailed study. These alternatives were identified
through coordination with state and federal agencies and input from the public and potentially affected stakeholders
through the Draft EIS scoping process (see Section 4.3). BOEM evaluated the alternatives described below, and
excluded them from further consideration because they did not meet the purpose and need and/or did not meet the
screening criteria. These alternatives are presented below with a brief discussion of the reasons for their elimination as
prescribed in Council on Environmental Quality (CEQ) regulations at 40 CFR § 1502.14(a) and Department of the
Interior regulations at 43 CFR § 46.420(b-¢). The screening criteria used included:

e  Consistency with law and regulations;

e  Operational, technical, and economic feasibility;
e Environmental impact; and

e  Geographical considerations.

Alternative Wind Turbine Foundation Types: BOEM received comments suggesting the use of suction bucket,
gravity based, or floating wind turbine foundation types to reduce impacts to marine mammals, sea turtles, and fish
from pile driving associated with monopile and jacket foundations. These foundation types are not feasible within the
Project area due to, among other things, the seafloor substrate and water depths, specifically:

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

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

e The water depths are too shallow in portions of the Project area for floating foundations, a technology that is
unproven for a project the size of what is proposed by Vineyard Wind.

While these foundation types would not require pile driving, the larger footprint of suction bucket and gravity-based
foundations would increase seabed disturbance; additionally, all three foundation types would create less room for
fishing activities between turbines when compared to monopile or jacket foundations. Moreover, site preparation and
dredging activities for suction bucket and gravity-based foundations could increase environmental impacts when
compared to monopile or jacket foundations. The cables associated with floating wind turbines would also increase the
risk of entanglement for marine mammals. Overall, these alternative foundation types are not feasible in the Project
area and may increase long-term environmental impacts over those from monopile or jacket foundations.

10 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 10 MW WTGs to allow for potential advancements in technology and/or commercial availability.
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Alternative Landfall Location: BOEM received comments suggesting a cable landfall at Brayton Point instead of
New Hampshire Avenue or Covell’s Beach. A landfall at Brayton Point would require the use of a high-voltage direct
current transmission line, as opposed to a high-voltage alternating current transmission line, which currently has an
accepted length limit of 62 miles (100 km). High-voltage direct current has more technical challenges than high-voltage
alternating current, and would require the installation of a midway converter station and associated equipment; this, in
turn, would increase the offshore footprint of the proposed Project and introduce additional technical risk. Although
this landfall location could require less onshore construction than the Proposed Action, it would likely have greater net
environmental impacts due to longer length of the OECC and the construction of an additional converter station.
Additional length of cable required for the offshore export cables could also increase impacts on fishing activities due
to greater risk of snags for fishing gear. The Brayton Point location is therefore less operationally feasible and increases
environmental impacts offshore.

Offshore Regional Transmission Network: Several commenters suggested that BOEM mandate the use of an
offshore regional transmission cable system for the proposed Project. This alternative is unfeasible primarily because
such a system does not yet exist, BOEM has issued no ROWs for such a system, and there are no pending proposals to
construct one. Furthermore, it is unclear what entit(ies) would pay for transmission capacity in excess of what would be
required for the Proposed Action. The time needed to properly plan a regional transmission network that would not
reduce system resiliency or pose capacity issues for onshore substations would result in substantial delays to the
proposed Project timeline. This, in turn, would be inconsistent with EO 13807 and could impact the proposed Project’s
ability to meet the requirements of its power purchase agreements, potentially foreclosing its economic feasibility. This
alternative would effectively be the same as selecting Alternative F (No Action). At the present time, these factors
outweigh any potential future decrease in cumulative seabed disturbance that may result from having multiple projects
sharing one regional cable network.

Shared Cable Corridor: Some commenters suggested that BOEM mandate the use of a shared cable corridor as the
OECC. BOEM believes this alternative is unnecessary at the present time because construction of a cable within the
OECC would not foreclose the future installation of cables for other offshore wind facilities along the same route.
BOEM can authorize multiple cable easements and ROWs in parallel and in relatively close proximity. For example,
30 CFR § 585.302(b) states that the rights granted under a ROW for a transmission cable would not prevent the
granting of other rights by the United States, either before or after the granting of the ROW, provided a subsequent
authorization would not unreasonably interfere with the activities or existing operations. Moreover, as discussed above,
requiring the construction of cables that accommodate future offshore wind facilities as part of the proposed Project
could create capacity issues for onshore substations, and is it is unclear what entit(ies) would pay for transmission
capacity in excess of what would be required for the Proposed Action. At this time, these factors outweigh any
potential future decrease in cumulative seabed disturbance that may result from having multiple projects sharing one
cable corridor.

Alternative Location for the Wind Energy Facility Outside of Lease OCS-A 0501: Locating the wind energy
facility outside of lease area OCS-A 0501 would constitute a new proposed action, and would not address BOEM’s
regulatory need to respond to Vineyard Wind’s proposal to build a large-scale commercial wind energy facility on
Lease OCS-A 0501. BOEM’s regulations require it to analyze Vineyard Wind’s proposal to build a commercial wind
energy facility on Lease OCS-A 0501. BOEM would consider proposals on other existing leases through a separate
regulatory process. Other potential lease areas may be considered at a later date, either through a competitive lease sale
process if multiple companies wish to bid; or through a non-competitive process if no competitive interest exists. This
alternative would therefore not meet the purpose and need of this Draft EIS, and would effectively be the same as
selecting Alternative F (No Action).

Alternative Location for the Wind Energy Facility Further Offshore in Lease OCS-A 0501: Several commenters
have suggested that BOEM consider a project that is on Lease OCS-A 0501 but further offshore and/or further
southwest, extending outside the WDA. This alternative would decrease the potential for viewshed conflicts as
compared to Alternative A, the Proposed Action, but such benefits would likely be outweighed by increased seabed
disturbance from a longer export cable, including the potential addition of a converter station, and longer vessel trips to
the Project area during construction and operations. The evidence also does not indicate that moving the proposed
Project further offshore within the lease area would reduce impacts to biological resources or commercial fishing.
Moving the proposed Project further offshore would also severely impact the proposed Project’s feasibility for several
reasons. Moving the proposed Project further offshore would also create permitting delays and Project risk due to the
need for additional surveys for some or all of the Project area, which would be inconsistent with EO 13807 and could
impact the proposed Project’s ability to meet the requirements of its power purchase agreements, potentially
foreclosing its economic feasibility. Depending on how much further out the proposed Project is moved, this alternative
could essentially constitute a different proposal. This alternative would therefore not meet the purpose and need of this
Draft EIS, and would effectively be the same as selecting Alternative F (No Action).
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Alternative Spacing between Wind Energy Turbines: Several commenters have suggested an alternate spacing of
1.5 to 2 nautical miles or greater between WTGs, which would result in turbines outside the lease area. This alternative
would create permitting delays and Project risk due to the need for additional surveys for some or all of the Project
area, which would be inconsistent with EO 13807 and could impact the proposed Project’s ability to meet the
requirements of its power purchase agreements, potentially foreclosing its economic feasibility. While this alternative
could reduce the potential for limiting fishing opportunities within the Project area, the substantial increase in the
footprint of the proposed Project would likely have a net increase in environmental impacts—particularly due to
increased seabed disturbance for inter-array cables and increased duration of vessel trips during construction and
operations. If turbines were spaced 1.5 or 2 nautical miles, this alternative would involve turbines being outside the
lease area (see Figure 2.1-6; see Alternative Location for the Wind Energy Facility Outside of Lease OCS-A 0501
above) and would essentially constitute a different proposal. This alternative would therefore not meet the purpose and
need of this Draft EIS, and would effectively be the same as selecting Alternative F (No Action).

Two Nautical Mile Transit Corridor through WDA: Numerous commercial fisheries stakeholders have asserted
that they need a northwest-to-southeast transit corridor to travel from certain ports to fishing grounds on the other side
of the WDA, and that such a corridor needs to be at least 2 nautical miles wide for safety purposes. BOEM had initially
intended to fully analyze an alternative that removed a row of turbines from Alternative A to create such a corridor. In
the interim, however, commercial fisheries stakeholders, state agencies, USCG, and BOEM engaged in discussions to
establish transit corridors outside of the WDA that would address fisheries navigation concerns on a regional basis (see
Section 2.1.1.2). Therefore, BOEM has concluded that an alternative for a 2 nautical mile transit corridor through the
WDA is no longer necessary to address stakeholder concerns and does not provide additional environmental benefits
that are not provided by other, fully analyzed alternatives.

Phased Development and Monitoring: Several commenters recommended an alternative under which BOEM would
require phased development of the proposed Project. Under this alternative, BOEM would allow initial construction of
only a portion of the turbines, require the first phase to be studied for several years, and then only permit the remainder
of the turbines to be constructed if deemed environmentally acceptable (or subject to additional terms and conditions)
based on the results of those studies. While this alternative might have the eventual effect of reducing some
environmental impacts, such reductions in impacts are speculative at this time. This alternative would also, by its
nature, create permitting delays and project risk that could impact the proposed Project’s ability to meet the
requirements of its power purchase agreements, potentially foreclosing its economic feasibility. This alternative would
therefore effectively be the same as selecting Alternative F (No Action).

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 (directly, indirectly, or both). The baseline conditions of these resources, and the
potential impacts of the Proposed Action and other alternatives on them, are evaluated in Chapter 3.

Air Quality

Water Quality

Terrestrial and Coastal Fauna

Birds

Bats

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

Land Use and Coastal Infrastructure

Navigation and Vessel Traffic

Other Uses (Marine Minerals, Military Use, Aviation, Offshore Energy)
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2.2.1. Mitigation Identified for Analysis in the Environmental Impact
Statement

As part of the Proposed Action, Vineyard Wind would self-implement measures to avoid or reduce impacts
(summarized in COP Table 4.2-1; Epsilon 2018a) on the resources discussed in Chapter 3 of the Draft EIS; however,
BOEM considers only those measures that Vineyard Wind has committed to in the COP to be part of the Proposed
Action and action alternatives. BOEM may select alternatives and/or require additional mitigation measures to further
protect these resources, and other mitigation measures may be required through reviews under several environmental
statutes (see Section 2.1). Those additional mitigation measures presented in Appendix D, Table D-1, may not all be
within BOEM’s statutory and regulatory authority to require; however, other governmental agencies could potentially
impose them. Table D-1 provides descriptions of mitigation measures identified by BOEM for analysis in this

Draft EIS.

2.3. NON-ROUTINE ACTIVITIES AND Low PROBABILITY EVENTS

Non-routine activities and low-probability events associated with the proposed Project could occur during construction,
operations, maintenance, or decommissioning. 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.

e 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.

o Collisions and allisions.: These could result in spills (described below) or injuries or fatalities to wildlife (addressed
in Section 3.3). Collisions and allisions are anticipated to be unlikely based on the following factors that would be
considered for the proposed Project:

- USCG requirement for lighting on vessels;

- High vessel traffic areas were excluded from the MA 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.

o 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 area 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.

o 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 I1I; Epsilon 2018a). Additional information related to potential spills can be found in the Navigational
Risk Assessment (COP Appendix III-I; Epsilon 2018a), Bejarano et al. 2013, and Section 3.2.2, of this Draft EIS.
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 Construction 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.

e 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 2018e). If severe weather caused a spill or release, the actions

1 Appendix B provides hurricane magnitude and frequency information for severe weather that has occurred in Massachusetts and the WDA.
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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, during construction activities. While
highly unlikely, structural failure of a WTG (i.¢e., loss of a blade or tower collapse) would result in temporary
hazards to navigation for all vessels, similar to the construction and installation impacts described in Chapter 3.

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

2.4. SUMMARY AND COMPARISON OF IMPACTS BY ALTERNATIVES

Table 2.4-1 provides a summary and comparison of the impacts under each action alternative assessed in Chapter 3.
Under Alternative F (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
through Chapter 3 under the cumulative analysis. Section 3.1 provides definitions for negligible, minor, moderate,
and major impacts.

Table 2.4-2 provides a summary and comparison of the impacts under each action alternative assessed in Chapter 3,
assuming effective implementation of all potential mitigation measures mentioned in Chapter 3 and Table D-1. Under
Alternative F (No Action), any potential environmental and socioeconomic impacts associated with the proposed
Project, including benefits, would not occur; however, impacts could occur from other activities as described
throughout Chapter 3 under the cumulative analysis. Section 3.1 defines negligible, minor, moderate, and

major impacts. Many of the potential mitigation measures would partially ameliorate negative impacts of the proposed
Project, but would not necessarily reduce the impact level category defined in Section 3.1.
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Table 2.4-1: Summary and Comparison of Impacts by Action Alternatives with No Mitigation Measures *

Resource
affected

Air Quality

Water Quality

Terrestrial and
Coastal Fauna

Birds

Bats

Coastal Habitats

Proposed Action

Minor short-term impacts from direct
mortality, temporary habitat alteration, and
risk of affecting wetlands and streams;
minor to moderate impacts due to land
clearing (permanent habitat loss)

Negligible to minor short-term impacts at
landfall site; minor to moderate short-
term impacts from vessel anchoring,
dredging and cable installation; minor to
moderate long-term cumulative effects of
coastal development; negligible to minor
beneficial long-term impact of hard
protection atop cables; overall impact likely
negligible

Alternative B

Less impact at landfall site;
minor to moderate short-term
impacts from vessel anchoring,
dredging and cable installation;
minor to moderate long-term
cumulative effects of coastal
development; negligible to
minor beneficial long-term
impact of hard protection atop
cables; overall impact likely
negligible

Alternative C

Similar to the
Proposed Action

Similar to the
Proposed Action

Alternative D1

Similar to the
Proposed Action

Similar to the
Proposed Action

Alternative D2

Similar to the
Proposed Action

Similar to the
Proposed Action

Alternative E

Similar to the
Proposed Action

Similar to the
Proposed Action
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Resource

affected Proposed Action Alternative B Alternative C Alternative D1 Alternative D2 Alternative E
Minor short-term impacts from direct
mortality and sedimentation; moderate Similar to the
Benthic shortjterm 1mp2}cts from dredgl'ng and Snmlar' to the Proposed ACiilOIl, Similar to the Similar to the Similar to the Propos'ed Action,
entrainment; minor long-term impact from |but no impact would occur in . . . potentially to a
Resources . . . Proposed Action  |Proposed Action  [Proposed Action )
scouring; possible long-term moderate Lewis Bay lesser degree in the
beneficial effect of scour protection and WDA
cable protection
Minor short-term impacts from turbidity,
sedimentation, direct mortality, and
. installation noise; minor long-term impact
Finfish, from operational noise and electromagnetic
Invertebrates, P . & . . |Similar to the Similar to the Similar to the Similar to the
. frequencies; moderate impacts from Similar to the Proposed Action . . . .
and Essential N Proposed Action  |Proposed Action  |Proposed Action  [Proposed Action
. . temporary habitat disturbance and
Fish Habitat . .
permanent habitat conversion; moderate
beneficial long-term reef effect from piles
and scour protection
Minor to moderate short-term impacts
from survey noise, pile driving noise,
vessel noise, and vessel strikes; negligible
e inirs
Marine . ns > neglig . . |Similar to the Similar to the Similar to the Proposed Action,
minor long-term impacts from Similar to the Proposed Action . . . .
Mammals . . . Proposed Action  |Proposed Action  |Proposed Action  [potentially to a
electromagnetic frequencies and avoidance lesser dearee
of the WDA; moderate long-term impact el
of increased vessel traffic; possible minor
beneficial long-term impacts to seal habitat
by hard protection.
Sea Turtles
Demographics,
Employment,
and Economics
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Resource

Cultural,
Historical, and

Resources

could contribute to moderate cumulative

Archaeological

impacts

Minor to moderate short-term impacts
from construction and decommissioning

cumulative impacts; no
disruption in Lewis Bay

Similar to the

affected Proposed Action Alternative B Alternative C Alternative D1 Alternative D2 Alternative E
Likely mo@erate, but potentlally major | erate shori-term s
short-term impacts on commercial fishing, related to commercial fishin
Environmental |subsistence fishing, and disruption of subsistence fishine. and & |Similar to the Similar to the Similar to the Similar to the
Justice marine businesses in Lewis Bay, which & Proposed Action  |Proposed Action  [Proposed Action  |Proposed Action

Similar to the

construction noise, dust, and traffic flow
disturbances

Recreation and |activities onshore, offshore, and at public Proposed Action, |Similar to the Similar to the Proposed Action,
Tourism beaches and boating areas adjacent to potentially to a Proposed Action  |Proposed Action  [potentially to a
landfall sites; minor long-term impacts on lesser degree lesser degree
recreational vessel traffic and tourism
Minor short-term effects of increased
vessel traffic; minor long-term effects on
Cpmmermal ﬁshlng trip distances and routes; moderate Similar to the Similar to the Similar to the
Fisheriesand  |to major short-term effects from areas of .. . . .
. . . .. . |Similar to the Proposed Action, |Proposed Action, |Proposed Action,
For-Hire temporarily restricted access; moderate to |Similar to the Proposed Action . . . .

. K . Proposed Action  |potentially to a potentially to a potentially to a
Recreational major long-term impacts on target lesser deoree® lesser desree © lesser desree ©
Fishing populations or locations, loss or damage of & & &

gear, and the cumulative impact of other

offshore developments

Minor beneficial long-term effects at ports
Land Use and due to increased compatible uses of
Coastal existing facilities and areas; moderate Similar to the Proposed Action, |Similar to the Similar to the Similar to the Similar to the
Infrastructure short-term adverse impacts due to onshore |potentially to a lesser degree  [Proposed Action  |Proposed Action  [Proposed Action  |Proposed Action
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Resource . . . . . .
affected Proposed Action Alternative B Alternative C Alternative D1 Alternative D2 Alternative E

Minor to moderate short-term
Minor to moderate short-term impacts impacts from Project vessel
from Project vessel traffic; minor to traffic; minor to moderate

moderate long-term impacts from changes |long-term impacts from Sl ity (k9 Sl ity (k9 SHmiEils o SHmiEils o

Navigation and in navieation routes. delavs in ports. and _|changes in navieation routes Proposed Action, |Proposed Action, |Proposed Action, |Proposed Action,
Vessel Traffic & > CC1YS I porss, 2 £et & |potentially to a potentially to a potentially to a potentially to a
degraded communication and radar signals;|delays in ports, and degraded
. Ar . S lesser degree lesser degree lesser degree lesser degree
potential temporary major impacts in communication and radar
Lewis Bay signals; no impact in Lewis
Bay

Other Uses

2 Impact rating colors are as follows: orange = major; yellow = moderate; green = minor; light green = negligible. Where impacts are presented as a range, the color representing the highest level of
impact has been applied.

® The No Action Alternative would likely result in moderate long-term adverse impacts on air quality, as new fossil fuel-fired power plants would be required to meet future power demands.

¢ Although the impact rating levels are equal, the Rhode Island Coastal Resources Management Council and the Rhode Island Department of Environmental Management Marine Fisheries Section
have commented that Alternatives D1, D2, and E would be less impactful than the Proposed Action.

Table 2.4-2: Summary and Comparison of Impacts by Action Alternatives Implementing Mitigation Measures Analyzed *

Resource
affected

Proposed Action Alternative B Alternative C Alternative D1 Alternative D2 Alternative E

Air Quality

Water Quality
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Resource
affected

Proposed Action

Alternative B

Terrestrial and
Coastal Fauna

Minor short-term impacts from direct
mortality, temporary habitat alteration, and
risk of affecting wetlands and streams;
minor to moderate impacts due to land
clearing (permanent habitat loss)

Alternative C Alternative D1 Alternative D2 Alternative E
Similar to the Similar to the Similar to the Similar to the
Proposed Action  |Proposed Action  [Proposed Action  |Proposed Action

permanent habitat conversion; moderate
beneficial long-term reef effect from piles
and scour protection

Negligible long-term impacts on migrating |. . . |Similar to the Similar to the Similar to the Similar to the
Bats bats during offshore operation Sl Pl EEr e sion Proposed Action  |Proposed Action  |Proposed Action  |Proposed Action
Less impact at landfall site;
Negligible short-term impacts at landfall |minor to moderate short-term
site; minor to moderate short-term impacts from vessel anchoring,
impacts from vessel anchoring, dredging  |dredging and cable installation;
. and cable 1nsta11at19n; minor to moderate |minor to moderate long-term Similar to the Similar to the Similar to the Similar to the
Coastal Habitats |long-term cumulative effects of coastal cumulative effects of coastal . . . .
. . . . . . . Proposed Action  |Proposed Action  |Proposed Action  |Proposed Action
development; negligible to minor development; negligible to
beneficial long-term impact of hard minor beneficial long-term
protection atop cables; overall impact impact of hard protection atop
likely negligible cables; overall impact likely
negligible
Benthic
Resources
Minor short-term impacts from turbidity,
sedimentation, direct mortality, and
. installation noise; minor long-term impact
Finfish, from operational noise and electromagnetic
Invertebrates, pe . n i . |Similar to the Similar to the Similar to the Similar to the
. frequencies; moderate impacts from Similar to the Proposed Action . . . .
and Essential o Proposed Action  |Proposed Action  [Proposed Action  |Proposed Action
Fish Habitat temporary habitat disturbance and
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Resource

Recreation and
Tourism

affected Proposed Action Alternative B Alternative C Alternative D1 Alternative D2 Alternative E
Minor to moderate short-term impacts
from survey noise, pile driving noise,
vessel noise, and vessel strikes; negligible
to minor short-term impacts from turbidi o
. and decommissioning nlz)ise' negligible t;y . . . Siulkr (o the.
Marine inor lono-term i ‘ frc’)m Similar to the Proposed Action Similar to the Similar to the Similar to the Proposed Action,
Mammals funor fong-term 1mpacts . P Proposed Action  |Proposed Action  [Proposed Action  |potentially to a
electromagnetic frequencies and avoidance lesser dearee
of the WDA; moderate long-term impact &t
of increased vessel traffic; possible minor
beneficial long-term impacts to seal habitat
by hard protection.
Sea Turtles
Demographics,
Employment,
and Economics
Minor to moderate short-term impacts ~ |Minor to moderate short-term
Environmental rela‘Fed to conTmerc?al ﬁshing,. SEiErEs | iy acts relatfe o comercial Similar to the Similar to the Similar to the Similar to the
Justice elshag, e dlgmp e felr, subs.l stence Ieliing, Proposed Action  |Proposed Action  [Proposed Action  |Proposed Action
businesses, which could contribute to and cumulative impacts; no
moderate cumulative impacts disruption in Lewis Bay
Cultural,
Historical, and
Archaeological
Resources
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3Impact rating colors are as follows: orange = major; yellow = moderate; green = minor; light green = negligible. Where impacts are presented as a range, the color representing the highest level of

impact has been applied.
® The No Action Alternative would likely result in moderate long-term adverse impacts on air quality, as new fossil fuel-fired power plants would be required to meet future power demands.

¢ Although the impact rating levels are equal, the Rhode Island Coastal Resources Management Council and the Rhode Island Department of Environmental Management Marine Fisheries Section
have commented that Alternatives D1, D2, and E would be less impactful than the Proposed Action.

l;;::cl::le Proposed Action Alternative B Alternative C Alternative D1 Alternative D2 Alternative E
Minor short-term effects of increased
vessel traffic; minor long-term effects on
Cpmmermal fishing trip distances and routes; moderate Similar to the Similar to the Similar to the
Fisheriesand  [short-term effects from areas of . . . .
. . ) .. . |Similar to the Proposed Action, |Proposed Action, |Proposed Action,
For-Hire temporarily restricted access; moderate  |Similar to the Proposed Action . . . .

) : . Proposed Action  |potentially to a potentially to a potentially to a
Recreational long-term impacts on target populations or lesser deeree® lesser deeree © lesser deeree ©
Fishing locations, loss or damage of gear, and the &t &t &t

cumulative impact of other offshore
developments
Minor beneficial long-term effects at ports
Land Use and due to increased compatible uses of
Coastal existing facilities and areas; moderate Similar to the Proposed Action, |Similar to the Similar to the Similar to the Similar to the
short-term adverse impacts due to onshore |potentially to a lesser degree  |Proposed Action  [Proposed Action  |Proposed Action  |Proposed Action
Infrastructure . ]
construction noise, dust, and traffic flow
disturbances
Minor to moderate short-term
Minor to moderate short-term impacts  |impacts from Project vessel
from Project vessel tl‘fclfﬁc; minor to traffic; minor to moderate Similar to the Similar to the Similar to the Similar to the
L moderate long-term impacts from changes |long-term impacts from . . . .
Navigation and |, . ; . . Proposed Action, |Proposed Action, |Proposed Action, |Proposed Action,
in navigation routes, delays in ports, and  |changes in navigation routes, . . . .
Vessel Traffic S . . potentially to a potentially to a potentially to a potentially to a
degraded communication and radar signals; |delays in ports, and degraded
. . . ; S lesser degree lesser degree lesser degree lesser degree
potential temporary major impacts in communication and radar
Lewis Bay signals; no impact in Lewis
Bay
Other Uses
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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
of the alternatives described in Chapter 2, including the Proposed Action and the No Action alternatives. The affected
environment sections describe the environment as it exists today and could potentially be impacted by the alternatives.
Most information is from the COP (Epsilon 2018a), government sources, and scientific literature. The baseline
information in the affected environment sections is used to assess potential direct and indirect impacts. Direct impacts
are defined as those occurring at the same time and place as the action. Indirect effects are those that could occur later
in time or at a different place, but are still reasonably foreseeable.

BOEM separately assesses environmental consequences in this chapter based on the following phases of proposed
Project activities: construction and installation, operations and maintenance, and decommissioning. As proposed
Project construction activities progress, however, impacts associated with construction would become increasingly
similar to impacts described under operations and maintenance.

This chapter also reviews cumulative impacts that could result from the incremental impact of a specific action, such as
the Proposed Action, when combined with other past, present, or reasonably foreseeable future actions or other
projects. Cumulative impacts can occur from individually minor, but collectively significant actions that take place over
time.

3.1. DEFINITIONS OF IMPACT LEVELS

This Draft EIS uses a four-level classification scheme to characterize the potential impacts of the alternatives, including
the Proposed Action. Table 3.1-1 below provides negative (i.e., adverse) impact levels for all biological, physical, and
socioeconomic resources that the proposed Project and alternatives could potentially affect.! The classification scheme
with some revision is based on an approach defined in the Programmatic Environmental Impact Statement for
Alternative Energy Development and Production and Alternate Use of Facilities on the Outer Continental Shelf

(MMS 2007). Table 3.1-2 provides a similar approach for potential beneficial impacts; BOEM’s Evaluating Benefits of
Offshore Wind Energy Projects in NEPA (AECOM 2017), with some revision, provides the basis for these levels. This
Draft EIS does not use all of the impact levels defined in the tables below, the levels are included for reference and
comparison.

Table 3.1-1: Definitions of Potential Negative Impact Levels

Impact Level Biological and Physical Resources Socioeconomic Resources

Negligible e No measurable impacts. e No measurable impacts.

o Adverse impacts on the affected activity or
community could be avoided with proper
mitigation.

e Impacts would not disrupt the normal or routine
functions of the affected activity or community.

¢ Once Vineyard Wind eliminates the impacting
agent, the affected activity or community is
expected to return to a condition with no
measurable effects without any mitigation.

e Impacts on the affected activity or community are
unavoidable.

e Proper mitigation would reduce impacts
substantially during the life of the proposed
Project, including decommissioning.

e The affected activity or community would have to
adjust somewhat to account for disruptions due to
impacts of the project, OR

¢ Once the impacting agent is gone, the affected
activity or community is expected to return to a
condition with no measurable effects if Vineyard
Wind takes proper remedial action.

e Most impacts on the affected resource could be
avoided with proper mitigation.

o Ifimpacts occur, the affected resource is expected
to recover completely without any mitigation
once Vineyard Wind eliminates the impacting
agent.

Minor

o Impacts on the affected resource are unavoidable.
o The viability of the affected resource is not
threatened although some impacts may be
irreversible, OR
Moderate o The affected resource would recover completely
if Vineyard Wind applies proper mitigation
during the life of the proposed Project, including
decommissioning, or takes proper remedial action
once the impacting agent is gone.

! The resource areas assessed in this Draft EIS are listed in Section 2.2.
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Impact Level Biological and Physical Resources Socioeconomic Resources
e Impacts on the affected activity or community are
unavoidable.
¢ Impacts on the affected resource are unavoidable. | Proper mitigation would reduce impacts
o The viability of the affected resource may be somewhat during the life of the proposed Project,
threatened, AND including decommissioning.
Major o The affected resource would not fully recover e The affected acti\/.ity or cqmmupity would
even if Vineyard Wind applies proper mitigation experience unavoidable disruptions to a degree
during the life of the proposed Project, including beyond what is normally acceptable, AND
decommissioning, or takes remedial action once |e The affected activity or community may retain
the impacting agent is gone. measurable effects indefinitely, even after the
impacting agent is gone and even if Vineyard
Wind takes remedial action.
Table 3.1-2: Definitions of Potential Beneficial Impact Levels
Benefit Level Biological and Physical Resources Socioeconomic Resources
Either no effect or uncertain slight:
e Improvement in human health for individuals or
Either no effect or uncertain slight: communities;
o Improvement in the health of local ecosystem; o Benefits other than health for some individuals or
o Increase in the extent and quality of habitat both communities (e.g., small number of additional
.. for special status species and species common to employment opportunities);
Negligible th . e L
e area; o Improvements to facilities services in the
o Increase in species richness or abundance of community;
species common to the area; ¢ Benefits the overall economy (e.g., limited local
e Improvement in air or water quality. procurement);
o Benefits for tourism or regional or local cultural
resources.
A small but reasonably certain:
A small but reasonably certain: e Improvement in human health;
e Improvement in local ecosystem health; ¢ Benefit for local employment;
¢ Increase in the extent and quality of habitat for ¢ Improvement to infrastructure and community
. both special-status species and species common to|  services;
Minor .
the proposed Project area; o Benefit to the overall economy (e.g., local
o Increase in populations of species common to the suppliers);
proposed Project area; e Economic improvement;
e Improvement in air or water quality. ¢ Benefit for local or regional tourism or cultural
resources.
A notable but not large: A notable but not large:
e Improvement in local ecosystem health; ¢ Improvement in human health;
o Increase in the extent and quality of habitat for o Benefits to employment on a regional scale;
Moderate both special-statqs species and species common to|e Impr.ovements to facilities and community
the proposed Project area; services;
¢ Increase in populations of species common to the | Local or regional economic improvement;
proposed Project area; ¢ Benefit for local or regional tourism or cultural
o Improvement in air or water quality. resources.
A large: Alarge: . .
. e Improvement in human health;
e Improvement in the health of ecosystems . )
regionally: e Benefit to employme'n.t ona regional scgle,
: . . o Improvements to facilities and community
Major e Increase in the extent and quality of hablt.at for services:
both special status and commonly occurring . . .
species on a regional scale; . Improve.me.:nt in the regional economy;
o . . e Economic improvement;
e Improvement in air or water quality on a regional . .
scale. ¢ Benefit to local or regional tourism or cultural
resources.
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3.2. PHYSICAL RESOURCES
3.2.1. Air Quality

The proposed Project’s WTGs, ESPs, and OECC do not generate air emissions. However, air emissions from
equipment used in the construction, operations and maintenance, and decommissioning phases could impact air quality
in the proposed Project area and nearby coastal waters and shore areas. Most emissions would occur temporarily during
construction, offshore in the WDA, onshore at the landfall site, along the OECC and OECR, at the onshore substation,
and at the construction staging area. Additional emissions related to the proposed Project could also occur at nearby
ports used to transport material and personnel to and from the Project site. However, as described below, the proposed
Project would provide beneficial impacts to the air quality near the proposed Project location and the surrounding
region in comparison to fossil-fuel power generating stations.

3.2.1.1. Description of the Affected Environment for Air Quality

The affected environment for air quality includes the air above the WDA and adjacent OCS, along the OECC and
OECR, at the onshore construction and proposed Project-related sites, and at the ports used to support proposed Project
activities.

Air quality within a region is measured in comparison to the National Ambient Air Quality Standards (NAAQS), which
are standards established by the U.S. Environmental Protection Agency (USEPA) pursuant to the Clean Air Act (CAA)
(42 USC § 7409) for criteria pollutants to protect human health and welfare. The criteria pollutants are carbon
monoxide (CO), sulfur dioxide (SO), particulate matter smaller than 10 microns (PMo), particulate matter smaller
than 2.5 microns (PM; ), nitrogen dioxide (NO>), ozone (Os), and lead (Pb).

The USEPA classifies all areas of the country as in attainment, nonattainment, or unclassified for each criteria
pollutant. An attainment area complies with all NAAQS. A nonattainment area does not meet NAAQS for one or more
pollutants. Unclassified areas are where attainment status cannot be determined based on available information and are
treated as attainment areas. Note that an area can be in attainment for some pollutants and nonattainment for others.

The attainment status of an area can be found at 40 CFR § 81 and in the USEPA Green Book, which the agency revises
from time to time (USEPA 2017). Attainment status is determined through evaluation of air quality data from a
network of monitors.

The CAA amendments directed USEPA to establish requirements to control air pollution from OCS oil- and gas-
related activities along the Pacific, Arctic, and Atlantic coasts, and along the U.S. Gulf Coast off of Florida, eastward of
87° 30” West longitude. The OCS Air Regulations (40 CFR § 55) establish the applicable air pollution control
requirements, including provisions related to permitting, monitoring, reporting, fees, compliance, and enforcement for
facilities subject to the CAA. These regulations apply to OCS sources that are located beyond state seaward boundaries.
Applicants locating within 25 nautical miles of a state seaward boundary are required to comply with the air quality
requirements of the nearest or corresponding onshore area, including applicable permitting requirements.

Project Area

The proposed Project area is shown in Figure 1.1-1, and encompasses the WDA, adjacent OCS, and nearby coastal
areas of Massachusetts, Rhode Island, Connecticut, and New York. The WDA is located approximately 14 miles

(23 kilometers) southeast of Martha’s Vineyard. The proposed Project may generate air emissions within
Massachusetts in Barnstable County, Bristol County, Dukes County, and Nantucket County (offshore Nantucket only).
The proposed Project intends to use the MCT as the primary construction staging area. However, Vineyard Wind may
need to stage certain activities from other commercial seaports. If a port besides MCT is used during construction,
proposed Project-related air emissions could potentially occur in one or more of the following counties: New London,
Middlesex, New Haven, and Fairfield (Connecticut); Suffolk County (New York); or Washington, Newport, Kent,
Providence, and Bristol (Rhode Island). Vineyard Wind is considering operations and maintenance facilities at
Vineyard Haven Harbor in Tisbury. Please see Section 3.4.6 for additional information on land use and proposed ports.

Aspects of Resource Potentially Affected

Air quality in the proposed Project area may be impacted due to the emission of criteria pollutants from sources
involved in the construction or maintenance of the proposed Project as well as potentially during operations. These
impacts, while generally localized to the emission source in question, may occur at any location associated with the
proposed Project, be it offshore in the WDA or at any of the onshore construction or support sites. Additionally, ozone
levels in the region could potentially be impacted.
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Condition and Trend

At its nearest point, the WDA is just over 14 miles (23 kilometers) from the southeast corner of Martha’s Vineyard,
located in Dukes County. Dukes County, like all counties in Massachusetts, is presently designated as unclassifiable or
attainment for all criteria pollutants with the exception of ozone, for which Dukes County is designated marginally
nonattainment for the 2008 ozone NAAQS. This designation was based on data collected at the Herring Creek Road
Aquinnah monitor (Monitor #25-007-0001) from 2009-2011, which showed a monitored concentration of 76 parts per
billion (ppb) versus the 2008 NAAQS of 75 ppb. While the 2008 NAAQS is still technically in effect, Dukes County
was recently (August 2018) designated attainment against the more stringent 2015 ozone NAAQS of 70 ppb, based on
2014-2016 monitored concentration of 64.3 ppb. Thus, while the 2008 designation has not yet been changed,
monitored values in Dukes County have significantly improved since 2011 and are now the ozone NAAQS.

The entire State of Rhode Island is currently in attainment for all criteria pollutants.

The New York-Northern New Jersey-Long Island Area, also known as the New York Metro Area, is comprised of the
region surrounding New York City, Long Island, the southwestern portion of Connecticut, and the northern half of
New Jersey. Proposed Project emissions could occur within the New York Metro area in Fairfield County, Middlesex
County, and New Haven County in Connecticut and Suffolk County in New York. The USEPA currently classifies the
New York Metro Area as being in moderate nonattainment with the 2015 8-hour ozone standard. Depending on the
ports used for the proposed Project, air emissions could also occur in New London, which is within the Greater
Connecticut area. The USEPA currently designates the Greater Connecticut area as marginal nonattainment for the
2015 O3 NAAQS.

COP Figure 5.1-1 (Volume I; Epsilon 2018a) shows air quality trends for PM; s, SO,, NO,, and O; at regional ambient
monitors. The graphs show that for each of these pollutants and periods, ambient concentrations have either decreased
or at worst remained constant over the last decade.

3.2.1.2. Environmental Consequence

Relevant Design Parameters

The proposed-Project design parameters that would influence the magnitude of impacts on air quality include the
following:

e Air emission ratings of construction equipment engines;

Location of construction laydown areas;

Choice of cable-laying locations and pathways;

Choice of marine traffic routes to and from the proposed Project area;

Soil characteristics at excavation areas for fugitive emissions determination; and
Emission control strategy for fugitive emissions due to excavation and hauling operations.

Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the number of WTGs and their spacing
within the proposed Project area, spatial coverage of the overall proposed Project area, and the construction schedule.
Additionally, variations in the planned cable layout and landfall locations would impact the magnitude and spatial
extent of emissions.

3.2.1.3. Impacts of Alternative A (Proposed Action) on Air Quality
Incremental Contribution of the Proposed Action

Direct and Indirect Effects of Routine Activities

The sections below summarize the potential direct and indirect impacts of the Proposed Action on air quality during the
various phases of the Proposed Action.

Construction and Installation

The majority of air emissions from the Proposed Action would come from the main engines, auxiliary engines, and
auxiliary equipment on marine vessels used during construction activities. Fugitive emissions would occur as a result of
excavation and hauling of soil.
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Fuel combustion and some incidental solvent use would cause construction-related air emissions. The air pollutants
would include nitrogen oxides (NOx), SOz, CO, PMio, PM2s, volatile organic compounds, carbon dioxide equivalent
(COxe) or greenhouse gas emissions, and total hazardous air pollutants. COP Appendix III-B provides a complete
description of all emission points associated with the construction phase of the Proposed Action, including engine sizes,
hours of operation, load factors, emission factors, and fuel consumption rates, along with a descrlptlon of the air
emission calculation methodology (Volume III; Epsilon 2018a). Combustion emissions would use appropriate fuel-
efficient engines and would comply with all applicable air emission standards in an effort to keep combustion
emissions and associated air quality impacts at a minimum.

During the construction phase, the activities of additional workers, increased traffic congestion, additional commuting
miles for construction personnel, and increased air-polluting activities of supporting businesses could have indirect
impacts on air quality.

A more detailed description of offshore and onshore construction activities can be found in COP Sections 3.1, 3.2, 4.1,
and 4.2 (Volume I; Epsilon 2018a).

Construction and Installation of Offshore Components

Emissions from offshore activities occur during pile and scour protection installation, offshore cable laying, turbine
installation, and ESP installation. Offshore activities would have more significant power requirements, resulting in
more need for diesel-generating equipment to supply temporary power to WTGs or ESPs and other construction
equipment. Offshore construction-related emissions would come from diesel generators used to temporarily supply
power to the WTGs and ESPs so that workers could power up lights, controls, and other equipment before cabling is in
place. There would also be emissions from engines used to power pile-driving hammers and air compressors used to
supply compressed air to noise mitigation devices during pile driving. Emissions from vessels used to transport
workers, supplies, and equipment to and from the construction areas would result in additional air quality impacts.
Vineyard Wind may need emergency generators at times, resulting in increased emissions for limited time periods.

The overall air quality impacts of offshore activities would continue for a longer period than those of onshore activities,
potentially as long as two years. Specific emissions from potential sources or construction activities would vary
throughout the construction/installation of offshore components. For pollutants such as NO,, SO», and PM, s, USEPA
bases NAAQS standards on 3-year and 5-year averages. Because the construction and installation phase of the offshore
components would likely not extend past 2 years and because the emissions would vary throughout the phase, BOEM
does not expect projected air quality impacts to exceed the NAAQS for these pollutants. Overall, BOEM anticipates
minor air quality impacts due to the construction and installation of offshore components. The potential impacts from
sea vessels and diesel generating equipment would be further reduced if the potential mitigation measure related to
fuel-efficient engines outlined in Appendix D became a condition of COP approval.

Construction and Installation of Onshore Project Components

The onshore activities would consist of HDD, duct bank construction, and cable pulling operations. Emissions from
HDD would be due to the operation of diesel-powered equipment (e.g., drilling rigs or other machinery). Because such
activities would occur for short periods of time and be limited to combustion emissions, they would only have a
negligible overall impact on air quality. Other activities involving excavation, such as duct bank construction and
hauling operations during cable pulling and splicing activities, would result in combustion emissions from vehicle
activity such as bulldozers, excavators, and diesel trucks, and fugitive particulate emissions from excavation and
hauling of soil. These emissions would be highly variable and limited in spatial extent at any given period and would
result in minor impacts, as they are temporary in nature. Fugitive particulate emissions would vary depending on the
spatial extent of the excavated areas, soil type, and soil moisture content and the magnitude and direction of ground
level winds. Fugitive emissions could be partially mitigated by imposing limits on the surface area of exposed soils in a
specific area and by spraying water for dust control when possible, thereby resulting in minor impacts.

Overall, the onshore activities would occur for a shorter time-period than the offshore operations. The HDD would take
several weeks to complete. Duct back construction and cable pulling operations could take up to six months. It is
anticipated that emissions and the corresponding air quality impacts of onshore construction activities would be limited
to approximately one-year. Overall, BOEM expects minor impacts from onshore construction and installation. In
addition, the potential impacts from construction and diesel generating equipment would be further reduced through
mitigation measures related to fuel-efficient engines and dust control plans, as outlined in Appendix D.
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Operations and Maintenance

During the Proposed Action’s operational phase (up to 30 years), air emissions from the operations and maintenance
phase of the Proposed Action would be significantly less than emissions from the construction phase. COP Section 4.3
provides a more detailed description of offshore and onshore operations and maintenance activities (Volume I;
Epsilon 2018a).

Operations and Maintenance of Offshore Components

Operations and maintenance activities would consist of WTG operations, planned maintenance, and unplanned
emergency maintenance. The WTGs operating in the Proposed Action would have no pollutant emissions. Emergency
generators located on the WTGs and the ESPs would only operate during emergencies or testing, so emissions from
these sources would be transient and therefore negligible. Pollutant emissions from operations and maintenance would
be mostly the result of operations of ocean vessels and helicopters used for maintenance activities. Crew transfer
vessels and helicopters would transport crews to the proposed offshore Project area for inspections, routine
maintenance, and repairs. Jack-up vessels, multipurpose offshore support vessels, and rock-dumping vessels would
infrequently travel to the proposed offshore Project area for significant maintenance and repairs. Emissions during
these would be minor and confined to the Proposed Action. Therefore, BOEM anticipates that air quality impacts of
operations and maintenance of offshore components would be minor, occurring for short blocks of time, several times
per year. In addition, the potential impacts from sea vessels and diesel generating equipment would be further reduced
if the potential mitigation measure related to fuel-efficient engines outlined in Appendix D became a condition of COP
approval.

Operations and Maintenance of Onshore Project Components

Emissions from onshore operations and maintenance activities would be limited to periodic use of construction vehicles
and equipment. Onshore operations and maintenance activities would include occasional inspections and repairs to the
onshore substation and splice vaults, which would require minimal use of worker vehicles and construction equipment.
Vineyard Wind intends to use port facilities at both Vineyard Haven on Martha’s Vineyard and the MCT to support
operations and maintenance activities. Smaller vessels used for operations and maintenance activities would likely be
based out of Vineyard Haven while larger vessels used for major repairs during operations and maintenance would
likely use the MCT. BOEM anticipates that air quality impacts due to onshore operations and maintenance would be
minor, occurring for short periods of time and temporary. In addition, Vineyard Wind could further reduce the
potential impacts from sea vessels if the potential mitigation measure related to fuel-efficient engines outlined in
Appendix D became a condition of COP approval.

Decommissioning

As described in COP Section 4.4 (Volume [; Epsilon 2018a), the decommissioning process would be largely the
reverse of the installation process. As a result, the impacts of decommissioning on air quality would resemble the
impacts of the construction phase. During decommissioning, Vineyard Wind would use commercial marine vessels to
remove the offshore cable system, WTGs, foundations, and scour protection. It is anticipated that equipment and
vessels used for decommissioning would be similar to those used during construction, but would likely have lower
polluting engines (historically, emission standards for marine vessels have become increasingly stringent over time).

For onshore decommissioning activities, Vineyard Wind would remove onshore export cables from the duct bank
using truck-mounted winches, cable reels, and cable reel transport trucks. Vineyard Wind could leave the concrete-
encased duct bank and splice vaults in place for future reuse, as well as elements of the onshore substation and grid
connections. Consequently, onshore decommissioning emissions would be significantly less than onshore construction
emissions. Overall, BOEM anticipates minor and temporary air quality impacts due to decommissioning.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action Activities that can result in air
emissions consist of non-routine corrective action and maintenance activities, collisions and possible chemical spills.
Accidental air emissions due to collisions or spills and occasional corrective action activities are likely to be rare and
short-lived events. Corrective actions are likely to consist of short-lived combustion emissions due to vessels or
construction equipment. BOEM anticipates that these activities would have a negligible air quality impact on the
proposed Project area and the surrounding region.
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Conclusion

The Proposed Action would result in a net decrease in overall emissions over the region compared to the installation of
a traditional fossil-fuel power generating station. In addition to the reduction of emissions, the proposed Project would
likely result in slowing of the climate change process.

Although there would be some air quality impacts due to various activities associated with construction, maintenance,
and eventual decommissioning, these emissions would be relatively small and limited in duration. BOEM could reduce
potential impacts by requiring the use of fuel-efficient engines and by requiring dust control plans for onshore
construction areas as a condition of COP approval (see Section 2.2.1). As a result, while it is anticipated that there
would be minor air quality impacts for a limited time during these phases, there would be a net minor beneficial
impact to the air quality near the Proposed Action site and the surrounding region overall when compared to fossil-fuel
power generating stations. Although overall emissions would not be insignificant, appropriate mitigation measures
would be implemented to ensure compliance with NAAQS in accordance with the CAA permit. In addition, the
potential impacts from construction activities and the operation of the various vehicles, sea vessels, and temporary
power-generating and maintenance equipment would be further reduced if the potential mitigation measures related to
fuel-efficient engines and dust control plans outlined in Appendix D became a condition of COP approval. While the
significance level of impacts would remain the same, BOEM could further reduce the temporary impacts on air quality
impacts with mitigation measures.

The analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful
scenario within the PDE, smaller amounts of construction or infrastructure development would result in lower impacts,
but would not likely result in different impact ratings than those described above.

3.2.1.4. Impacts of Alternative B on Air Quality
Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

The majority of air emissions from Alternative B would come from the main engines, auxiliary engines, and auxiliary
equipment on marine vessels used during construction activities and from construction activities such as excavation and
hauling of soil and materials. Emission sources from onshore construction activities would include non-road equipment
and vehicles used during the unloading and loading of equipment at the construction staging areas, HDD, installation of
the onshore export cable, and construction of the onshore substation. Combustion emissions from construction
equipment, vehicles, and vessels would use appropriate fuel-efficient engines that comply with all applicable air
emission standards to minimize combustion emissions and associated air quality impacts.

For Alternative B, BOEM anticipates no significant change in overall emissions and as a result, expects air quality
impacts to be similar to those of the Proposed Action. BOEM anticipates that construction during Alternative B would
cause temporary minor air quality impacts.

Operations and Maintenance

Operations and maintenance activities of Alternative B would be identical to those of the Proposed Action. Therefore,
BOEM expects minor air quality impacts for Alternative B.

Decommissioning

Emissions during the decommissioning of Alternative B would be similar to those of the decommissioning of the
Proposed Action; BOEM expects minor air quality impacts for the decommissioning phase of Alternative B.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action that could result in air emissions.
These consist of non-routine corrective action activities, collisions, and possible chemical spills. Accidental air
emissions due to collisions or spills and occasional corrective action activities are likely to be rare and short-lived
events. Corrective actions are likely to consist of short-lived combustion emissions due to vessels or construction
equipment. BOEM anticipates that these activities would have a negligible air quality impact on the proposed Project
area and surrounding region.
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Conclusion

As with the Proposed Action, the implementation of Alternative B would result in a net decrease in overall emissions
over the region compared to installation of a traditional fossil-fuel power generating station. Some emissions relative to
the Proposed Action might change in Alternative B due to modifications in some construction activities, but BOEM
does not expect significant differences in air quality impacts for Alternative B compared with Proposed Action. As a
result, BOEM anticipates that Alternative B would have minor air quality impacts for limited time periods and a net
minor beneficial impact on the air quality of the proposed Project area and the surrounding region when compared to
fossil-fuel power generating stations. Although overall emissions would not be insignificant, appropriate mitigation
measures would be implemented to ensure compliance with NAAQS in accordance with the CAA permit. In addition,
the potential impacts from construction activities and the operation of the various vehicles, sea vessels, and temporary
power-generating and maintenance equipment would be further reduced if the potential mitigation measures related to
fuel-efficient engines and dust control plans, outlined in Appendix D became a condition of COP approval.

3.2.1.5. Impacts of Alternative C on Air Quality
Incremental Contribution of Alternative C
Direct and Indirect Effects of Routine Activities

Construction and Installation

The majority of air emissions from Alternative C would come from the main engines, auxiliary engines, and auxiliary
equipment on marine vessels used during construction activities and from construction activities such as excavation and
hauling of soil and materials. Emission sources from onshore construction activities would include non-road equipment
and vehicles used during the unloading and loading of equipment at the construction staging areas, HDD, installation of
the onshore export cable, and construction of the onshore substation. For Alternative C, BOEM does not expect a
significant change in overall emissions and as a result. Some changes in locations of emissions may occur due to
shifting some turbines further offshore. This could reduce some onshore air quality impacts while slightly increasing
the overall emissions due to the slightly longer travel times for construction related vessels to the proposed-Project site.
Overall, BOEM anticipates Alternative C to have temporary minor air quality impacts similar to the Proposed Action.

Operations and Maintenance

Operations and maintenance activities of Alternative C would be similar to those of the Proposed Action, with similar
impacts in the immediate Project area, slightly increased emissions from maintenance vessels due to the longer travel
distance to the site and additional required use of survey vessels, and smaller impacts on shore due to the longer
distance.

Decommissioning

Emissions during the decommissioning of Alternative C would be similar to those of the decommissioning of the
Proposed Action. BOEM expects minor air quality impacts for the decommissioning phase of Alternative C.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action activities that can result in air
emissions, such as non-routine corrective action and maintenance activities, collisions, and possible chemical spills.
Accidental air emissions due to collisions or spills and occasional corrective action activities are likely to be rare and
short-lived events. Corrective actions are likely to consist of short-lived combustion emissions due to vessels or
construction equipment. BOEM anticipates that these activities would have a negligible air quality impact on the
proposed Project area and the surrounding region.

Conclusion

As with the Proposed Action, the implementation of Alternative C would result in a net decrease in overall emissions
over the region compared to the installation of a traditional fossil-fuel power generating station. While some emissions
might change due to modifications in planned construction activity, BOEM does not expect significant differences in
air quality impacts for this alternative compared to the Proposed Action. As a result, BOEM anticipates that Alternative
C would have minor air quality impacts for a limited time period and a net minor beneficial impact on the air quality
of the proposed Project area and the surrounding region. Although overall emissions would not be insignificant,
appropriate mitigation measures would be implemented to ensure compliance with NAAQS in accordance with the
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CAA permit. In addition, the potential impacts from construction activities and from the operation of the various
vehicles, sea vessels, and temporary power-generating and maintenance equipment would be further reduced if the
potential mitigation measures related to fuel efficient engines and dust control plans, outlined in Appendix D became a
condition of COP approval.

3.2.1.6. Impacts of Alternative D on Air Quality
Incremental Contribution of Alternatives D1 and D2
Direct and Indirect Effects of Routine Activities

Construction and Installation

The majority of air emissions from Alternatives D1 and D2 would come from the main engines, auxiliary engines, and
auxiliary equipment on marine vessels used during construction activities and from construction activities such as
excavation and hauling of soil and materials. Emission sources from onshore construction activities would include non-
road equipment and vehicles used during the unloading and loading of equipment at the construction staging areas,
HDD, installation of the onshore export cable, and construction of the onshore substation. For Alternatives D1 and D2,
BOEM does not anticipate significant changes in overall emissions; as a result, air quality impacts would be similar to
those of the Proposed Action. BOEM anticipates that Alternatives D1 and D2 would have temporary minor air quality
impacts during construction and installation.

Operations and Maintenance

Operations and maintenance activities of Alternatives D1 and D2 would be the same as those of the Proposed Action.
BOEM expects minor air quality impacts for Alternatives D1 and D2.

Decommissioning

Emissions during the decommissioning phase of Alternatives D1 and D2 would be similar to those during the
decommissioning of the Proposed Action. BOEM expects minor air quality impacts for the decommissioning phase of
Alternatives D1 and D2.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities that can result in air emissions. These consist of non-routine corrective
action and maintenance activities, collisions and allisions, and possible chemical spills. Accidental air emissions due to
collisions or spills and occasional corrective action activities are likely to be rare and short-lived events. Corrective
actions and maintenance activities are likely to consist of short-lived combustion emissions due to vessels or
construction equipment. BOEM anticipates for Alternatives D1 and D2 that these activities would have a negligible air
quality impact on the proposed Project area and the surrounding region similar to the Proposed Action.

Conclusion

Alternatives D1 and D2 would result in a modification to the wind turbine layout used in the Proposed Action. As with
the Proposed Action, the implementation of Alternatives D1 and D2 would result in a net decrease in overall emissions
over the region compared to the installation of a traditional fossil-fuel power generating station. Although there would
be some air quality impacts due to various activities associated with construction, maintenance, and eventual
decommissioning, these emissions would be relatively small and limited in duration. While some emissions might
change due to modifications in planned construction activity, compared to the Proposed Action, BOEM does not
expect a significant difference in air quality impacts for Alternatives D1 and D2. As a result, BOEM anticipates that
there would be minor air quality impacts for limited time periods and a net minor beneficial impact on the air quality
of the proposed Project area and the surrounding region for Alternatives D1 and D2. Although overall emissions would
not be insignificant, appropriate mitigation measures would be implemented to ensure compliance with NAAQS in
accordance with the CAA permit. In addition, the potential impacts from construction activities and the operation of the
various vehicles, sea vessels, and temporary power-generating and maintenance equipment would be further reduced if
the potential mitigation measures related to fuel-efficient engines and dust control plans, outlined in Appendix D
became a condition of COP approval.
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3.2.1.7. Impacts of Alternative E on Air Quality
Incremental Contribution of Alternative E

Direct and Indirect Effects of Routine Activities

Indirect impacts during construction and decommissioning would be associated with additional workers, increased
traffic, construction commuting, and increased air-polluting activities of supporting businesses. BOEM anticipates
minor air quality impacts on the proposed Project area and the surrounding region from these activities.

Construction and Installation

Alternative E involves a reduction in the overall size of the project. As a result, the overall emissions due to
construction and installation would be less than the Proposed Action due to use of smaller amounts of construction
equipment reducing combustion emissions and smaller amounts of vessel traffic and material handling, including
potential reductions in excavation. A smaller number of WTGs would also translate to a reduced number of emergency
generation equipment.

The majority of air emissions from Alternative E would come from the main engines, auxiliary engines, and auxiliary
equipment on marine vessels used during construction activities and from construction activities such as excavation and
hauling of soil and materials. Emission sources from onshore construction activities would include non-road equipment
and vehicles used during the unloading and loading of equipment at the construction staging areas, HDD, installation of
the onshore export cable, and construction of the onshore substation. For Alternative E, BOEM expects fewer air
quality impacts compared to those of the Proposed Action and other alternatives due to the reduced project size and
reduced emissions. Therefore, BOEM anticipates temporary minor air quality impacts during construction and
installation of Alternative E.

Operations and Maintenance

Operations and maintenance activities of Alternative E would be the same as those of the Proposed Action except that
activities may occur on a smaller scale, resulting in reduced air quality impacts. Although less than the Proposed
Action, BOEM expects minor air quality impacts for Alternative E.

Decommissioning

Emissions during the decommissioning phase of Alternative E would be less than emissions during the
decommissioning phase of the Proposed Action due to the reduced scale of Alternative E. BOEM expects minor air
quality impacts for the decommissioning phase of Alternative E.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities that can result in air emissions consist of non-routine corrective action
and maintenance activities, collisions, and possible chemical spills. Accidental air emissions due to collisions or spills
and occasional corrective action activities are likely to be rare and short-lived events. Corrective actions are likely to
consist of short-lived combustion emissions due to vessels or construction equipment. Therefore, BOEM anticipates
that these activities would have a negligible air quality impact on the proposed Project area and the surrounding region.

Conclusion

Alternative E would result in an overall reduced project size relative to the Proposed Action. The implementation of
Alternative E would result in a net decrease in overall emissions over the region compared to the installation of a
traditional fossil-fuel power generating station, and reduced emissions compared to the Proposed Action. Although
there would be some air quality impacts due to various activities associated with construction, maintenance, and
eventual decommissioning, these emissions would be relatively small and limited in duration. Some emissions might
change due to modifications in planned construction activity, but BOEM does not expect significant differences in air
quality impacts for Alternative E. As a result, BOEM anticipates minor air quality impacts for limited time periods and
anet minor beneficial impact on the air quality of the proposed Project area and the surrounding region for Alternative
E. Although overall emissions would not be insignificant, appropriate mitigation measures would be implemented to
ensure compliance with NAAQS in accordance with the CAA permit. In addition, the potential impacts from
construction activities and the operation of the various vehicles, sea vessels, and temporary power-generating and
maintenance equipment would be further reduced if the potential mitigation measures related to fuel-efficient engines
and dust control plans, outlined in Chapter 2 became a condition of COP approval.
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3.2.1.8. Impacts of Alternative F (No Action Alternative) on Air Quality

The no action alternative (Alternative F) would likely result in increased air quality impacts regionally due to the need
to construct and operate new energy generation facilities to meet future power demands. These facilities may consist of
new natural gas-fired power plants, coal-fired, oil-fired, or clean coal-fired plants. These types of facilities would likely
have larger and continuous emissions and result in greater impacts on air quality in the region in comparison to the
alternatives assessed above.

3.2.1.9. Comparison of Alternatives for Air Quality

Alternatives B, C, D1, and D2 would have similar air quality impacts to that of the Proposed Action (Alternative A),
with minor air quality impacts for a limited time during construction, operation, and decommissioning phases.
Alternatives C and D may have slightly higher emissions due to increased travel distance for vessels and some shift in
the locations of turbines. As a result, some additional air quality impacts may occur for Alternatives C and D when
compared with Alternatives A and B. For Alternative E, BOEM expects lower air quality impacts than those of the
Proposed Action. Although there would be no air quality impacts from Alternative F (No Action Alternative), this
alternative would likely result in increased air quality impacts regionally since other types of facilities (power plants)
required to meet future power demands have larger and continuous emissions. For all other alternatives, BOEM
expects transient, minor air quality impacts. BOEM anticipates a net minor beneficial cumulative air quality impact
resulting from a reduction in the need to install additional fossil fuel generating stations or modify existing fossil fuel
generating stations.

3.2.1.10. Cumulative Impacts

The Proposed Action, when combined with past, present, and future projects, could result in cumulative impacts that
differ from the impacts predicted by proposed Project activities alone. The analysis area for air quality is the airshed
within 15.5 miles (25 kilometers) of the potentially impacted area (Appendix C, Table C-1). This includes the lease
area, the on-land construction areas, and the mustering port(s) (see Appendix C, Figure C.1-1). Given the generally low
emissions of the sea vessels and equipment used during proposed construction activities, any potential air quality
impacts would likely be very close (within a few miles/kilometers) to the source. Appendix C describes projects that
could generate cumulative impacts on air quality.

The primary processes and activities that can affect the cumulative air quality impacts are expansions and modifications
to existing fossil fuel power plants, both onshore and offshore activities involving renewable energy facilities, and
various construction activities. The largest direct contribution to cumulative air quality impacts would be expansions of
fossil fuel power plants and expansions of various industrial facilities and large construction projects. Such things as
vessel traffic, operation of diesel-powered equipment, air traffic emissions, commercial and public vehicular emissions,
onshore power development operations and renewable energy activities, cable and pipeline installation, excavation and
soil-hauling operations, and sand and gravel mining operations would generally have lower, variable and/or temporary
emissions. Additionally, routine vessel traffic emissions that occur in the surrounding region of the Proposed Action
would also contribute to the cumulative air quality impacts. Other activities such as onshore construction or excavation
activities or cable-laying operations, as well as modifications to vessel traffic, will likely yield negligible cumulative air
quality impacts.

A review of the ongoing and proposed projects in the general vicinity of the Proposed Action found one reasonably
foreseeable offshore wind energy project adjacent to the Proposed Action that could contribute to cumulative air quality
impacts, the Tier 2 South Fork Wind Farm. Although not considered reasonably foreseeable, of the four Tier 3 projects
discussed in Appendix C, two of them (the Bay State Wind Farm [BSW] and Revolution Wind) could contribute to
cumulative effects if they came to fruition.? In addition, there are several wind energy leases that could result in future
development of other wind energy projects. Additionally, there are a number of coastal development activities and
building construction projects planned. However, BOEM anticipates that these emissions would result in minor
cumulative air quality impacts that would be largely confined to the local area around each specific project.
Additionally, construction activities and operations of diesel equipment from these projects would result in air quality
impacts over limited areas for limited time periods.

Because the emissions related to onshore and offshore activities would be widely dispersed and transient, BOEM
expects all air quality impacts to occur close to the emitting sources. Thus, BOEM expects minor cumulative impacts
on air quality from the interaction of emissions at various locations within the analysis area. Since the Proposed Action
would provide additional power generation to the area, development of additional fossil fuel facilities would not occur
or be limited in size, resulting in a net air quality benefit. BOEM expects that the Proposed Action when combined with

2 The two Tier 1 projects and the other two Tier 3 projects are not within the geographic analysis area described in Appendix C.
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past, present, and future projects, would result in minor impacts. However, there would still be net minor beneficial
cumulative air quality impacts.

As was the case with the Proposed Action, because the air emissions related to onshore and offshore activities would be
widely dispersed and transient, BOEM expects all air quality impacts to occur close to the emitting sources. Thus,
BOEM expects minor cumulative impacts on air quality from the interaction of emissions at various project locations.
Since Alternatives B, C, D1, D2, and E would provide additional power generation to the area, development of
additional fossil fuel facilities would not occur or be limited in size, also resulting in a net air quality benefit. BOEM
expects that Alternatives B, C, D1, D2, and E would result in an overall net minor beneficial cumulative air quality
impact.

3.2.1.11. Incomplete or Unavailable Information for Air Quality

A detailed emissions inventory is needed to develop a comprehensive assessment of sources and activities that have the
potential to contribute to air quality impacts at the location of the Proposed Action and in the surrounding region.
Although this was not available at the time of the preparation of this document, sufficient information exists to support
the findings presented herein.

3.2.2. Water Quality

3.2.2.1. Description of the Affected Environment for Water Quality

The affected environment for water quality includes waters within the OCS in the WDA, the OECC, the navigation
routes between these areas, and the primary ports that Vineyard Wind would likely use to support proposed Project
activities.

Water temperature, salinity, dissolved oxygen (DO), chlorophyll a, turbidity, and nutrient levels are the key parameters
characterizing ocean water quality, and contribute to the latter’s ability to support and maintain a healthy ecosystem.
Some of these parameters are accepted proxies for ecosystem health (e.g., DO, nutrient levels), while others delineate
coastal habitats from marine habitats (e.g., temperature, salinity):

o Water temperature: Water temperature heavily affects species distribution in the ocean. Large-scale changes to
water temperature may impact seasonal phytoplankton blooms, an important part of New England marine
ecosystems (Oviatt 2004).

e Salinity: Salinity, or salt concentration, also affects species distribution. In general, seasonal variation in the
region is smaller than year-to-year variation and less predictable than temperature changes (Kaplan 2011).

e Dissolved oxygen: The amount of DO in water determines the amount of oxygen that is available for marine life to
use. Temperature strongly influences DO content, which is further influenced by local biological processes. For a
marine system to maintain a healthy environment, DO concentrations should be above 5 milligrams per liter
(mg/L); lower levels may affect sensitive organisms (USEPA 2000).

e Chlorophyll a: Chlorophyll a is a measure of how much photosynthetic life is present. Chlorophyll a levels are
sensitive to changes in other water parameters, making it a good indicator of ecosystem health. The USEPA
considers estuarine and marine levels of chlorophyll a under 5 micrograms per liter (1g/L) to be good, 5 to 20 pg/L
to be fair, and over 20 pg/L to be poor (USEPA 2015; Leibman 2005).

o Turbidity: Turbidity is a measure of water clarity. Turbid water lets less light reach the seafloor, which may be
detrimental to photosynthetic marine life (CCS 2017). In estuaries, a turbidity level of 0 to 10 nephelometric
turbidity units (NTU) is healthy while a turbidity level over 15 NTU is detrimental (NOAA 2018b). Marine waters
generally have less turbidity than estuaries.

e Nutrients: Key ocean nutrients include nitrogen and phosphorous. Photosynthetic marine organisms need nutrients
to thrive (with nitrogen being the primary limiting nutrient), but excess nutrients can cause problematic algal
blooms. Algal blooms can significantly lower DO concentration, and toxic algal blooms can contaminate human
food sources. Both natural and human-derived sources of pollutants contribute to nutrient excess.

Regional Setting

Large-scale regional water circulation is strongest in late spring and summer. The clockwise movement around
Georges Bank and flow towards the equator dominates the regional water circulation (Gulf of Maine Census

2018). The edge of the continental shelf creates a shelf-break front that encourages upwelling. Weather-driven surface
currents, tidal mixing, and estuarine outflow all contribute to driving water movement through the area (Kaplan 2011).
Appendix B includes additional regional setting information.
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Project Area

The proposed Project area is a typical subset of the regional setting described above and includes coastal waters in
nearshore areas where bottom depth is less than 98.4 feet (30 meters), and marine waters in deeper offshore areas;
the 98.4-foot (30-meter) isobath delineates between these ecologically distinct nearshore and offshore systems

(FGDC 2012). The OECC is located entirely within coastal waters, and the WDA is located within marine waters.

Coastal waters include the OECC, parts of navigation routes to access the proposed Project area from shore, and ports
that Vineyard Wind may use during construction, operations, maintenance, and decommissioning.

The export cable would pass through Nantucket Sound to link the WDA to the coast (see Figure 2.1-2). Water depth
generally decreases with proximity to shore (COP Volume I, Section 2.1; Epsilon 2018a). Lewis Bay and waters
adjacent to Nantucket Island are both Class SA water bodies, which are designated as “an excellent source of habitat
for fish, other aquatic life and wildlife” (USDOI MMS 2009). Table 3.2.2-1 shows ranges of water quality parameters
taken from three locations in Nantucket Sound from 2010 to 2016.

Table 3.2.2-1: Ranges Observed in Nantucket Sound for Selected Water Quality Parameters (2010-2016)

Parameter South Central North Mean ?
Temperature (°C) 8.7-22.8 8.2-24.2 9.9-26.3 19.2
Salinity (psu) 30.7-32.7 30.7-32.5 30.6-32.5 31.7
Dissolved Oxygen (mg/L) 6.9-9.6 6.4-11.4 5.4-11.8 7.6
Chlorophyll a (ug/L)® 0.5-4.7 0.2-4.8 0.6-4.3 1.8
Turbidity (NTU) 0.1-3.2 0.1-2.3 0.1-2.2 0.7
Nitrogen (M) 44-18.1 3.3-20.4 3.1-75.8 11.6
Phosphorous (uM) 0.3-1.6 0.2-1.9 0.3-2.6 0.8

Source: Modified from COP Table 5.2-1 (Volume III; Epsilon 2018a); originally obtained from buoy data from the Center for Coastal Studies from
2010-2016. The specific Stations sampled are South = Station NTKS 1; Central = NTKS_6; North = Station NTKS 1. COP Figure 5.2-1 shows
locations for each buoy (Volume II1.; Epsilon 2018a)

°C = degrees Celsius; pg/L = microgram per liter; tM = micromolar; mg/L = milligrams per liter; NTU = nephelometric turbidity units;

psu = practical salinity units

2 “Mean” is an unweighted mean combining the calculated means for all three stations.

b Chlorophyll a values in the COP are incorrectly described as being in mg/L but are actually given in pg/L.

The large temperature range is due to the strong seasonality of New England waters; within-year data from 2016 at the
same three stations demonstrate these seasonal patterns (CCS 2016a; 2016b; 2016¢). Salinity levels have low
variability. DO levels in Nantucket Sound show a small decrease in oxygenation from south to north but are within
healthy range. Local chlorophyll @ levels are also highly seasonal; the chlorophyll a concentrations in Table 3.2.2-1
likely reflect seasonal variation and difference in location. The north station has a significantly higher maximum
nitrogen level: this station is the closest to mainland Cape Cod and potentially subject to more sources of nitrogen
influx, such as discharge from estuaries and groundwater.

The MCT is the primary port identified to support proposed Project activities; four additional ports in Narragansett Bay
and several other commercial seaports in the region may also be used (see COP Tables 3.2-1 and 3.2-2 [Volume I;
Epsilon 2018a]). These ports are located within protected embayments and urban estuaries that typically have worse
water quality conditions than waters further offshore (e.g., in Buzzards Bay or Nantucket Sound) due to groundwater
discharge, which results in nutrient pollution and other water quality issues. The MCT is located in the estuarine section
of the Acushnet River, in lower New Bedford Harbor. New Bedford Harbor is the most urbanized and contaminated
area in Buzzards Bay (Pesch et al. 2011). Inner New Bedford Harbor was given a score of 44.9 (Fair) out of 100 in the
Buzzards Bay Coalition’s Bay Health Index score, which combines water turbidity, nitrogen levels, DO concentration,
and algae content. Outer New Bedford Harbor had a score of 67 (Good), while the Acushnet River had a score of 17.4
(Poor) (Buzzards Bay Coalition 2011).

Average DO concentration in Narragansett Bay from 2005 through 2015 ranged from an average of 3.4 (in the
Seekonk and Providence Rivers) to 4.8 (in the Lower Bay); hypoxic events, which typically occur at the bottom, reduce
these averages. Average summer surface temperature during the same study ranged from 21.1 to 24.2 degrees Celsius
("C); salinity ranged from 23.7 to 28.4 (NBEP 2017). Narragansett Bay’s history of good water clarity has fluctuated in
recent years. Chlorophyll concentrations are seasonal and decrease from north to south; it can be greater than 60 pug/L
in the Seekonk River (nearest nutrient sources) during the growing season, but sampling in the lower Bay has found
concentrations of approximately 5 to 20 ug/L and below (NBEP 2017).
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The WDA is 75,614 acres (306 km?) and located in marine waters, approximately 14 miles (22.5 kilometers) south of
Nantucket and Martha’s Vineyard at its nearest point. Water depths in the WDA range from approximately 115 to
161 feet deep (approximately 35 to 49 meters) (COP Volume I; Epsilon 2018a). Offshore temperatures also vary with
depth and season due to seasonal thermoclines (Ullman and Codiga 2010), shown in Table 3.2.2-2. DO concentration
in temperate climates generally decreases with depth and changes seasonally with temperature: it is highest in winter
and lowest in the summer and fall (Ullman and Codiga 2010). DO concentration in 2016 (the most recent available
year) fell during May through late summer as waters warmed, and rose in late September as waters cooled (CCS
2016a; 2016b; 2016¢). Ullman and Codiga (2010) found turbidity near the proposed Project area ranged from 0.25 to
0.5 NTU in September, March, and June, but in December increased to a range of 0.75 to 1.25 NTU. Nutrient

concentrations in the Project area are not well sampled.

Table 3.2.2-2: Seasonal Ranges Observed near the WDA for Selected Water Quality Parameters

Season Surfz;geé ;l"emp Botto(f)nC ')l"emp Surfa(c;siz)lhmty Botto(r;lsiz)lhnlty Chlorophyll & (ug/L)
Spring 6.3 7.2 329 33.5 0.7-1.6
Summer na na na na 0.4-1.0
Fall 17.5 12.7 329 334 0.9-1.9
Winter 5.4 7.5 329 33.8 0.9-2.4

Source: Modified from COP Table 5.2-2 (Volume III; Epsilon 2018a) for temperature and salinity and from Figure 4-3 in BOEM 2014a for
chlorophyll a. Collection dates and locations are described by their respective sources. Chlorophyll a data solely represent the range at the surface.
The study that collected the temperature and salinity data did not sample during the summer.

°C = degrees Celsius; pg/L = microgram per liter; na = not available; psu = practical salinity units

Vineyard Wind would choose one of two potential landfall sites: Covell’s Beach in Barnstable or New Hampshire
Avenue in Yarmouth. An onshore export cable would connect the landfall site to a new onshore substation in
Barnstable, which would connect to the existing power grid at the Barnstable Switching Station (COP Figure 2.2-1,
Volume [; Epsilon 2018a). The onshore substation site is located in a Wellhead Protection District (Town of Barnstable
2017). Vineyard Wind proposes two potential OECRs, the western (in Barnstable) and eastern (beginning in Yarmouth,
ending in Barnstable). Onshore cables would be underground, mostly beneath public roads.

The Massachusetts Department of Environmental Protection considers the Lewis Bay Watershed, which includes the
New Hampshire Avenue landfall site and areas of Barnstable and Yarmouth, impaired due to excessive nitrogen (from
septic systems, stormwater, and fertilizers). This impairment has resulted in loss of eelgrass beds, periodic algae
blooms and drops in DO concentration, and reduction in benthic diversity (Cape Cod Commission 2017a). Parts of the
proposed western OECR may cross into the Centerville River Watershed (the Covell’s Beach landfall site is near the
border of this watershed), which is also designated as impaired due to nitrogen excess (Cape Cod Commission 2017b).
Cape Cod Commission’s Watershed Reports (2017a, 2017b) and the Total Maximum Daily Load reports (MassDEP
2007, 2015) provide detailed information on sources and levels of contamination within each watershed.

Aspects of Resource Potentially Affected

The proposed Project could potentially affect water quality in coastal waters. Disturbance to the sediment bed affects
turbidity, and installation and maintenance of transmission cables between the WDA and shore would have short-term,
local effects on turbidity. If materials such as dead organic matter or contaminants are present in the sediment, they
could be released into the water column. Decomposition can reduce DO concentration and pollutants can have adverse
effects (both lethal and nonlethal) when taken up by marine organisms. Heat generated by power transmission has the
potential to affect water temperatures (MeiBner et al. 2006). The Proposed Action could expose coastal waters to
contaminants (such as fuel, sewage, solid waste or chemicals, solvents, oils, or grease from equipment) in the event of a
spill during routine vessel use. Allowed vessel discharges, such as bilge and ballast water, are restricted to
uncontaminated or properly treated liquids, as described in Section 5.2.2.1.5 of the COP Volume III (Epsilon 2018a).

The Proposed Action would also affect water quality in marine waters. Installation and decommissioning of the WTGs,
ESPs, inter-array cables, and that portion of the export cable in the WDA are likely to impact local turbidity. The
OECCs within the WDA could influence water temperatures. Routine vessel use during proposed Project activities has
the same potential spill risk and restricted discharge as described above.

Vineyard Wind may use HDD to make the ocean-to-land transition or use other methods such as a direct lay approach
(considered for Lewis Bay/New Hampshire Avenue); the latter could have effects similar to the cable-laying methods
described above. Impact on the intertidal zone would depend on the method chosen.
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Chemical releases such as spilled oil or dielectric fluid during onshore construction, cable laying, or operations could
potentially enter the town’s groundwater, and could ultimately end up in drinking water or migrate to nearby surface
waters.

Current Condition and Trend

Northeastern coastal waters are experiencing a long-term warming trend; average temperatures from 1980 to 2005 are
0.5 to 1.3°C warmer than average temperatures from 1890 to 1905. The warming trend in surface temperature is greater
than warming in local air temperature over the same period, suggesting that changes in water temperature in the Gulf of
Maine are not caused by local air temperature but by movement of warmer water from other water bodies that have
shown warming trends in both sea-surface temperature and air temperature (Shearman and Lentz 2010).

Increased coastal development on Cape Cod is causing increased nutrient pollution in communities, approximately

80 percent of which is due to groundwater contamination by septic systems. Nutrient overloading in estuaries and
coastal waters goes back several decades (Cape Cod Commission 2013a). Both development and increased boat traffic
contribute to other contaminant levels.

3.2.2.2. Environmental Consequence

Relevant Design Parameters

Appendix G discusses the PDE and maximum-case scenario for the Proposed Action in detail. The primary design
parameters that would influence the magnitude of impacts on water quality due to proposed-Project activities include:

e The amount of vessel use during installation, operations, and decommissioning.

e The number of WTGs and ESPs and the amount of cable laid determines the area of seafloor and volume of
sediment disturbed by installation. Representing the maximum-case scenario, a maximum of 100 WTGs installed,
one large 800 MW ESP or two 400 MW ESPs, 171 miles (275 kilometers) of inter-array cable, and 98 miles
(158 kilometers) of export and inter-link cable would be installed in the WDA (see Appendix G).

o Installation methods chosen and the duration of installation.

e Proximity to sensitive groundwater or surface water sources and mitigation measures used for onshore proposed-
Project activities.

o The landfall site and associated OECR chosen, as well as routing variants within the selected OECR.

e Inthe event of a non-routine event such as a spill, the quantity and type of oil, lubricants, or other chemicals
contained in the WTGs, vessels, and other proposed-Project equipment.

Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the exact number of WTGs and ESPs
(determining the total area of foundation footprints); the number of monopile foundations and jacket foundations; the
total length of inter-array cable; the total area of scour protection needed; and the number, type, and frequency of
vessels used in each phase of the proposed Project.

3.2.2.3. Impacts of Alternative A (Proposed Action) on Water Quality

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with Proposed
Action construction, operations, maintenance, and decommissioning,

Direct and Indirect Effects of Routine Activities

Routine activities that would directly impact offshore water quality include Proposed Action-related vessel activity
(and associated vessel discharges, such as bilge, ballast water, trash, and sanitary waste) and, to a lesser extent,
activities that disturb the seafloor. Vessel discharges can introduce contaminants to the water column, while activities
that disturb the seafloor cause temporary sediment suspension and turbidity.

Construction and Installation of Offshore Components

During construction, an average of 25 and a maximum of 46 vessels may be present in the WDA or OECC

(COP Volume I, Section 4.2.4; Epsilon 2018a). COP Table 4.2-2 lists types of waste potentially produced by the
Proposed Action, and COP Table 4.2-3 lists potential chemical products to be used and describes planned treatment,
discharge, and disposal options for each (COP Volume I, Sections 4.2.5 and 4.2.6; Epsilon 2018a). Vineyard Wind
would only be allowed to discharge untreated wastes overboard; this includes uncontaminated ballast water and
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uncontaminated water used for vessel air conditioning. Vineyard Wind would treat all other wastes before discharge, or
would retain and dispose of the wastes on land. Vineyard Wind has submitted chemical waste and management plans
to BOEM for approval, described in COP Section 4.2 (Volume I; Epsilon 2018a) and COP Appendices I-A and I-B
(Volume III). With appropriate mitigations and measures in place (COP Volume III, Section 5.2.2.1.6; Epsilon 2018a),
the impact of routine vessel discharge is expected to be minor.

Other projects using similar installation methods (e.g., jet plowing, pile driving) have been characterized as having
minor impacts on water quality due to the short-term and localized nature of the disturbance (Latham et al. 2017). The
Hydrodynamic and Sediment Dispersion Modeling Study done for the proposed Project predicted a similar short-term
and localized disturbance, as described in the Vineyard Wind Connector Supplemental Draft Environmental Impact
Report (Epsilon 2018c). The model predicted that disturbed sediments would typically settle within 4 to 6 hours.
Vineyard Wind would use pile driving to install both monopile and jacket foundations, which should only cause
sediment resuspension local to the pile outer diameter (COP Volume 111, Sections 5.2.2.1.1 and 5.3.2.1.1; Epsilon
2018a). Vineyard Wind would install the submarine cable mostly by jet plow or mechanical plow, and Vineyard Wind
has modeled that the resultant plume is predicted to stay in the lower portion of the water column (bottom 9.8 feet

[3 meters]). The portion of the cable installation plume that exceeds a concentration of 10 mg/L?* should typically
extend 656 feet (200 meters) from the route centerline but could extend to a maximum of approximately 1.2 miles

(2 kilometers) (Attachment F in Epsilon 2018c). Suspended sediment concentrations between 45 and 71 mg/L can
occur in Nantucket Sound under natural tidal conditions, and increases in suspended sediment concentrations due to jet
plow are within the range of variability already caused by tidal currents, storms, trawling, and vessel propulsion
(USDOI MMS 2009). As a result, BOEM expects minor impacts on water quality due to sediment dispersion and
increased turbidity during installation and cable laying because of the brief duration and small area of impact.

The greatest potential impact from cable laying would occur if Vineyard Wind uses pre-cable installation dredging
during the cable-laying process. Modeling showed sediment concentrations greater than 10 mg/L from dredging could
extend up to 10 miles (16 kilometers) from the route centerline and spread through the entire water column. These
plumes typically settled within 3 hours but could persist in small areas (15 acres [60,702.8 m?] or less) for up to 6 to

12 hours (Epsilon 2018c¢). Dredged material disposal could cause concentrations greater than 1,000 mg/L for a duration
of less than 2 hours and a distance of approximately 3 miles (5 kilometers). For this reason, Vineyard Wind expects to
use dredging only when necessary in sand wave areas, and not at all within Lewis Bay. A predicted maximum of 3.8
miles (6.1 kilometers) of dredging may occur in the OECC (see Table 1-5 in Epsilon 2018c). Attachment C of Epsilon
2018c¢ depicts potential areas of discontinuous dredging. Although turbidity is likely to be high in the affected areas, the
sediment no longer impacts water quality once it has settled. Because the period of sediment suspension is very short-
term and localized and the use of dredging is restricted, BOEM expects minor impact on water quality.

Contamination is more typically present in sediments near harbors and industrial sites than offshore waters because
coastal development is the primary source of contaminants (USDOI MMS 2009). Sediment core samples from within
Nantucket Sound found sediment contaminant levels below the Effects Range-Low marine sediment quality
guidelines, the lowest likelihood (10 percent or below) of toxic effects on fauna (USDOI MMS 2009). Vibracore
samples taken near the New Hampshire Avenue landfall site were classified as Category 1, Type A material (i.e.,
contains the least amount of contaminants) based on Massachusetts Department of Environmental Protection criteria
(USDOI MMS 2009). Given the low levels observed in the area and the brief duration of sediment resuspension, the
likelihood of impacts on water quality due to sediment contamination during sediment resuspension is negligible to
minor.

Vineyard Wind prefers direct bury as the installation method for the transition to onshore at the New Hampshire
Avenue landfall site, partly because the area is already altered/disturbed, the site provides direct access to the water, and
there are no sensitive environmental resources that would be impacted (Epsilon 2018c). If the alternative (i.e., HDD)
were used, it would avoid temporary disturbance to approximately 200 feet by 30 feet (approximately 61 meters to

9.1 meters) of seafloor offshore from a small, previously altered coastal beach, but there would be greater potential for
an extended schedule and a greater construction footprint onshore (Vineyard Wind 2018a). BOEM expects direct bury
or the alternative (i.e., HDD) to have negligible impacts on water quality in the area due to methods described in
Sections 1.4.2.3 and 1.4.2.4 of Epsilon 2018c.

Construction and Installation of Onshore Project Components

As described in Section 2.1.1, construction and installation of onshore components would include installation of one or
more concrete transition vaults at the selected landfall site, installation of a single buried concrete duct bank through
which the onshore export cables would run, and substation construction. Ground disturbance associated with these

A suspended sediment concentration of 10 mg/L is a typical value for coastal waters; therefore, modeling is designed to predict concentrations
above this ambient level (Bejarano et al. 2013).
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activities could lead to unvegetated or otherwise unstable soils. Precipitation events could potentially mobilize the soils
into nearby surface waters, leading to potential erosion and sedimentation effects and subsequent increased turbidity.
For example, the eastern OECR would cross an existing culverted road-stream crossing at Thornton Brook, which may
be susceptible to such potential impacts. However, Vineyard Wind would implement erosion and sedimentation
controls during the construction period, making these potential effects negligible.

The OECR and the route variants associated with the New Hampshire Avenue landfall site would cross through 3.01 to
3.6 miles (4.8 to 5.8 kilometers) of Zone I or Zone II protection areas depending on the variant route selected).* The
Covell’s Beach landfall site would not pass through a Zone I area, but would pass through 4 miles (6.4 kilometers) of
Zone Il protection areas. If the variant route associated with the Covell’s Beach landfall site were selected (see Figure
2.1-1), a total of 4.2 miles (6.8 kilometers) of Zone II protection areas would be crossed (Epsilon 2018b). In addition,
much of the OECR associated with the Covell’s Beach landfall would be located within the Barnstable Groundwater
Protection Overlay District, and it would also cross a Freshwater Resource Area (Section 8.1.2 in Epsilon 2018b). The
proposed substation site is located within a Zone II Wellhead Protection Area and the Barnstable Groundwater
Protection Overlay District.

Vineyard Wind would use a new operations and maintenance facility in Vineyard Haven on Martha’s Vineyard. At the
time of preparation of this Draft EIS, information was lacking to perform a detailed indirect impact assessment of the
modifications to and potential operations out of the Vineyard Haven port.

The aforementioned construction activities would require heavy equipment use, and potential spills could occur as a
result of an inadvertent release from the machinery or during refueling activities. Vineyard Wind would perform the
majority of fueling and equipment maintenance activities at service stations or a contractor’s yard (Section 9.8.1 in
Epsilon 2018b). Less mobile equipment such as excavators or paving equipment would be refueled on site, but
Vineyard Wind has stated that this would not be done within 100 feet (30.5 meters) of wetlands, waterbodies, or known
private or community potable wells, or within any Zone I area (Section 9.8.1 in Epsilon 2018b). Additionally, a
Construction Spill Prevention, Control, and Countermeasure Plan would be prepared in accordance with applicable
requirements, and would outline spill prevention plans and measures to contain and cleanup spills if they were to occur.
Lastly, Vineyard Wind would use solid cables that do not contain fluids for the Proposed Action export cables.
Therefore, BOEM anticipates negligible potential impacts on surface and groundwater quality as a result of releases
from heavy equipment and other cable installation activities.

Operations and Maintenance of Offshore Components

Vineyard Wind expects substantially less vessel use during routine operations/maintenance than during construction.
Vessel use would consist of scheduled inspection and maintenance activities (an example schedule is provided in COP
Volume I, Figure 4.3-1; Epsilon 2018a), with corrective maintenance as needed. Vineyard Wind would maintain each
wind facility component annually, resulting in 401 to 887 round trips per year, or an average of 1 to 3 vessel trips per
day (COP Volume I, Table 4.3-2; Epsilon 2018a). Vessels would still comply with the discharge measures described
above, resulting in negligible to minor impacts on water quality.

The WTGs and ESPs are self-contained and do not generate discharges under normal operations. Except in the event of
a spill related to a vessel allision or other unexpected or low-probability event (see Section 2.3), the impacts during
operations should be negligible.

In offshore wind facilities in Europe, scour processes have been a concern in some instances due to the potential
impacts on water quality through the formation of sediment plumes. However, European offshore wind facilities are
generally located at shallower depths with tidally dominated currents, and Vineyard Wind predicts the scour potential
for the Proposed Action to be significantly less due to the difference in local hydrodynamic forces (COP Volume III,
Section 2.1, Appendix III-K; Epsilon 2018a). The WTG and ESP foundations would result in some alteration of local
water currents, but Vineyard Wind would not expect significant scour even without scour protection due to the low
current speeds and minimal seabed motility in the WDA (Section 3.2.2, COP Volume II; Epsilon 2018a). The addition
of scour protection would further minimize effects on local sediment transport. Scouring processes are more prevalent
in portions of the proposed OECC in shallower water where tidal current flow can have a greater effect, but the buried
depth of cables are planned to be below the mobile sand layer in hard and soft-bottomed areas. Where burial is not
possible in hard-bottom areas, the addition of cable armoring and the coarseness of the local sediment are anticipated to
prevent scour (COP Volume III, Section 3.2.1 and 3.2.2, Appendix III-K; Epsilon 2018a). With measures in place to
mitigate scour potential, BOEM anticipates negligible to minor sediment plumes and water quality impacts.

4 AZonel protection area is a protective radius required around a public water supply well or wellfield. A Zone II protection area is the area of an
aquifer that contributes water to a well under the most severe pumping and recharge conditions that can be realistically anticipated. Zone I areas
reside within Zone II areas. See Section 8.1 in Epsilon 2018a for more information.
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Operations and Maintenance of Onshore Project Components

As described above, onshore export cables would not contain fluids and would not be susceptible to leaks that

could affect water quality. The transformers at the proposed substation would each contain between 15,000 and
20,000 gallons (56,781.2 to 75,708.2 liters) of dielectric fluid; each iron core reactor could contain 10,000 gallons
(37,854.1 liters), and the capacitor banks would contain up to 1,500 gallons (5,678.1 liters) (Epsilon 2018b).> The
proposed substation site is located within a Zone II Wellhead Protection Area and the Barnstable Groundwater
Protection Overlay District; according to the Town of Barnstable (2018), the site would reside above the aquifer that is
the sole source of drinking water for the village of Hyannis. As stated in the Draft Environmental Impact Report, the
proposed substation would be equipped with full volume impervious containment sumps capable of capturing

110 percent of stored fluids for any components containing dielectric fluid, including all transformers and capacitor
banks (Sections 2.3.2 and 8.1, Epsilon 2018b). In response to a request made by the Town of Barnstable, Vineyard
Wind stated in the Supplemental Draft Environmental Impact Report that it is “willing to adjust the 110% containment
volume upwards to account for simultaneous 100-year, 24-hour rainfall events, which on Cape Cod is conservatively
established at 9 inches of rain” (Epsilon 2018c). The Supplemental Draft Environmental Impact Report also included
the following additional information related to substation components and measures to minimize or avoid potential
impacts on water quality in the event of a potential spill (Section 1.4.4.1, Epsilon 2018c):

e The substation design includes routing each individual containment area through an oil-absorbing device and to an
oil/water separator before draining into an infiltration basin.

Spill response would be included in the emergency response plans as part of the safety management system.

Spill containment kits and control accessories would be strategically located at the substation.

Vineyard Wind would train substation operators to use spill prevention equipment.

Per the Oil Spill Response Plan, a third-party licensed spill response contractor would be on call.

e Vineyard Wind has and is investigating the possible use of biodegradable dielectric fluid for the main transformers.

Vineyard Wind will develop Project-specific operations and maintenance plans (described in COP Volume I,

Section 4.3; Epsilon 2018a) including scheduled inspections and maintenance over the life of the project and
continuous review and improvement. Based on the information provided above, BOEM anticipates negligible impacts
on water quality in the event of a potential release at the substation.

Decommissioning

Decommissioning reverses the installation process and has similar environmental impacts, with some exceptions.
Vineyard Wind would drain all fluid chemicals from the WTGs and ESPs, and dismantle and remove them. Vineyard
Wind would also remove monopile and/or jacket foundations. Vineyard Wind would remove scour protection and
cable protection. Vineyard Wind could remove the offshore cable system, or, with BOEM approval, retire the cable
system in place (COP Volume I, Section 4.4.4; Epsilon 2018a). The latter option would require both less vessel activity
and less sediment resuspension since there would be no cause for disturbance along the OECC. BOEM anticipates
decommissioning to have minor impacts on water quality.

Decommissioning onshore components is subject to consultation with the host towns, which may choose to retire the
onshore cables, encasements, and other structures in place for future reuse or to lessen environmental impact. The
maximum-case scenario would be to remove all onshore cables and structures, which would have no more impact than
installation (COP Volume I, Section 4.4; Epsilon 2018a).

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. If cable laying in Lewis Bay
prevented future dredging in the bay, it would indirectly impact water quality by impairing future tidal flushing.
However, Section 4 of the Vineyard Wind Connector Draft Environmental Impact Report (Epsilon 2018b) determined
that the cable route would not cause bathymetric changes to the bay and avoids existing dredge channels. BOEM
anticipates negligible impacts on water quality via this indirect mechanism.

In the non-routine event of a spill, the severity of impact would depend on the quantity of oil or other contaminant
released. Small-volume spills could conceivably occur during maintenance or transfer of fluids (including maintenance
failures resulting in equipment or structural issues), while low-probability small- or large-volume spills could occur due
to vessel collision or an allision with the WTGs/ESPs, or incidents such as toppling during a storm or earthquake. COP
Appendix I-A includes a draft Oil Spill Response Plan (Volume III; Epsilon 2018a).

3 Fluids used in substation components would not contain polychlorinated biphenyls.
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BOEM has done extensive modeling to determine the likelihood and effects of a chemical spill within an offshore wind
facility, including modeling situated near the proposed Project area (Bejarano et al. 2013). COP Table 4.2-1 lists the
vessels used for construction and the approximate fuel capacity of each in (COP Volume I; Epsilon 2018a). Trenching
vessels used for cable installation/removal have the largest fuel capacities. COP Table 4.2-3 lists the volume and types
of chemicals found in the WTGs and ESPs. The ESPs would contain the greatest volumes of oils, with a maximum of
approximately 123,210 gallons (466,400.6 liters) of transformer oil, 15 gallons (56.8 liters) of lubrication oil, and

348.7 gallons (1,320 liters) of general oil. This is close to the volume (128,000 gallons [484,532.7 liters] of oil mixture)
Bejarano et al. (2013) models in Scenario All-Mix2-129K, which represents a catastrophic release. Bejarano et al.
(2013) calculates the probability of such a spill as “Very Low,” or one time in 1,000 or more years. The only incidents
calculated to potentially occur within the life of the Proposed Action are spills of up to 90 to 440 gallons (340.7 to
1,665.6 liters) of WTG fluid (one time in 1 to 5 years) or a diesel fuel spill of up to 2,000 gallons (7,570.8) (one time in
20 years). The likelihood of a given spill resulting in a release of the total container volume is low. Table 3.2.2-3
presents a selection of potential spill-causing events and their calculated probabilities. BOEM anticipates small vessel
allisions to be unable to cause significant damage to ESPs or WTGs. Vessels would likely have their own onboard
containment measures that would further reduce the impact of an allision. The model calculates the likelihood of
allision with a WTG by assuming 30 miles of exposed WTGs that could potentially be struck by an off-course vessel;
however, the likelihood of a vessel crossing into the row of WTGs and actually hitting a WTG is much lower because a
vessel is more likely to pass between the WTGs than allide with them. The likelihood of a vessel crossing into the
WTG line and alliding with a WTG is only 14.5 percent (Section 3.2.6 in Bejarano et al. 2013).

Table 3.2.2-3: Selected Estimated Annual Incident Rates Modeled for the Deepwater Wind Lease Area

Incident Type Estimated Annual Incident | Estimated Years Between
Rate Incidents

Small vessel allision 0.29 345
Large vessel allision 0.22 4.55
Large vessel multiple WTG (5) allision 0.04 25.00
Seismic event over 5.0 0.0014 714.29
Seismic event over 7.0 and tsunami 0.00006 16,666.67
Storm exceeding Category 3 0.04545 22.00
Transfer error 0.01 100.00

Source: Modified from Tables 3.14, 3.16, 3.17, and 3.19 in Bejarano et al. 2013, which models incident rates in the Deepwater WLA. The
Deepwater WLA is situated slightly west of the Vineyard WLA and is delineated in Figure 1.1-1 (Section 1.1).
Note: Bejarano et al. (2013) and the COP refer to the Deepwater WLA as the Rhode Island-Massachusetts WEA.

Section 5 of Bejarano et al. (2013) characterizes the properties of oils and chemicals commonly used in offshore wind
facilities in detail. Different chemicals possess different viscosity, propensity for floating, and other characteristics that
affect their dispersal and ability to adversely affect water quality. Calculating the ultimate effects of a potential oil spill
involves combining the probability of a spill, the probability of a given spill exceeding the threshold concentration
expected to have an adverse effect, and the volume or area exposed to concentrations exceeding the threshold. Across
multiple impact risk analysis models, the impact risk was generally low for the realistic-case simulations of all spill
scenarios, except for the aforementioned 2,000-gallon (7,570.8-liter) diesel spill and 128,600-gallon (486,804-liters)
oil-mixture spill, which had the greatest probability of having moderate water column impacts. In one model, a
10,000-gallon (37,854.1-liter) spill of napthenic mineral oil also had moderate impact. The overall impact risk was
generally low for the maximum-case simulations, except for the same two spill scenarios and for 500- to 40,000-gallon
(1,892.7- to 151,416.5-liter) napthenic oil spills, which would have moderate impacts. Even moderate impacts may be
of very short duration. For example, diesel is acutely toxic and can disperse throughout the water column via droplets,
but it is also a non-persistent oil that both diffuses rapidly and evaporates readily, usually within days (Bejarano et al.
2013). The spill scenarios most likely to occur (90 to 440 gallons [340.7 to 1,665.6 liters]) had a zero percent
probability of exceeding the risk threshold in the water column or at the water surface in any model (Section 7.4.4 in
Bejarano et al. 2013). Therefore, they would have negligible impacts, while a larger spill, although unlikely to occur,
could have potentially moderate impacts.

The models used in this analysis incorporated extensive information from the Deepwater WLA (situated slightly west
of the Vineyard WLA) and the project parameters utilized in the Cape Wind Project Final EIS (USDOI MMS 2009).
Differences between the Proposed Action and the Cape Wind Project parameters could lead to increased or decreased
likelihood of spill events compared to the Bejarano et al. (2013) model. There are several features of the Proposed
Action compared to Cape Wind that are likely to decrease the probability of a spill event. These include (1) fewer
WTGs (100 instead of 130); (2) wider spacing of WTGs (0.88 by 1.2 miles [1.4 by 1.9 kilometers] apart instead of 0.39
by 0.62 mile [0.63 by 1 kilometer] apart); and (3) greater distance from typical vessel routes (COP Volume 11, Section
8; Epsilon 2018a; USDOI MMS 2009). Overall, the probability of a large enough oil or chemical spill to impact water
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quality is extremely low; but if it were to occur, such a spill could have potentially moderate or greater impacts on
water quality depending on spill volumes.

Conclusion

Minor, localized short-term impacts and negligible long-term impacts on water quality could occur due to routine
activities of the Proposed Action:

e Sediment resuspension during construction and decommissioning, both from regular cable laying and from
pre-laying dredging, is anticipated have short-term, minor localized impacts on water quality.

e  Vessel discharge for the duration of the Proposed Action (construction, operations, maintenance, and
decommissioning) would be restricted to uncontaminated or treated liquids; therefore, BOEM expects minor to
negligible impacts on water quality from vessel discharge.

o Therisk of adverse effects from sediment contamination is negligible to minor due to the low contaminant levels
of the sediment.

e  Making the landfall transition at the New Hampshire Avenue landfall site should have negligible impacts for either
direct bury or HDD, as these methods would be short-term in nature.

e  WTGs and ESPs do not produce discharges and BOEM anticipates negligible impacts during operations.

e Sediment plumes due to scour should be negligible due to local hydrodynamic forces, and scour protection should
have negligible to minor impact.

e Potential impacts on onshore water quality (surface and groundwater) should be negligible due to the
implementation of BMPs during construction and operations.

Modeling near the proposed Project area indicates that the most likely type of spill (i.e., non-routine event) to occur
during the life of the Proposed Action is 90 to 440 gallons (151.4 to 1,665.6 liters), which would have brief, localized
impacts on water quality and overall negligible impacts. The likelihood of a larger spill is extremely low, but could
have moderate impacts on water quality if one were to occur. It must be noted that the potential impacts to other
resources, such as on finfish or shellfish (described in Section 3.3.6.2), is likely to be greater than the direct impact on
water quality.

These conclusions describe the maximum-case scenario for the Proposed Action: if a less impactful scenario within the
PDE were implemented by Vineyard Wind then the impacts would be less but would not result in different impact
ratings than those described above.

3.2.2.4. Impacts of Alternative B on Water Quality

Alternative B narrows the PDE to use the Covell’s Beach landfall site in Barnstable, and does not allow the flexibility
to use the New Hampshire Avenue landfall site in Yarmouth.

Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

All offshore installation activities would be the same as in the Proposed Action and the impact risks of vessel
discharge, sediment suspension, and sediment contamination would also be the same. The offshore cable length would
not exceed the maximum length described for the Proposed Action, and would consist of the Covell’s Beach landfall
site instead of New Hampshire Avenue (Lewis Bay). Vineyard Wind would only use HDD for the landfall transition in
Alternative B, which is less impactful than the direct bury method. Alternative B would connect the landfall site to the
onshore substation using existing road ROWs, thereby avoiding wetlands (see Section 3.3.4, Coastal Habitats). As
described in Section 3.2.2.3, Alternative B would also avoid crossing a Zone I protection area, but would pass through
more Zone II protection areas than the Proposed Action and would also be located within the Barnstable Groundwater
Protection Overlay District and cross a Freshwater Resource Area. The level of impact is expected to be the same as or
less than in the Proposed Action, i.e., minor.

Operations and Maintenance

Operations of Alternative B would be identical to the Proposed Action and have negligible to minor impacts on water
quality.
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Decommissioning

Decommissioning of Alternative B would be identical to the Proposed Action and have minor impacts on water
quality.

Direct and Indirect Effects of Non-Routine Activities

The risk of spills would be the same as in the Proposed Action, and the impact of a spill, should it occur, would be the
same: negligible for small-scale spills and moderate for larger spills. Although BOEM considers the indirect risk
posed to future dredging of Lewis Bay to be negligible for the Proposed Action, it would be nonexistent in Alternative
B because the cable would no longer pass through Lewis Bay since the New Hampshire Avenue landfall site would not
be used.

Conclusion

The impacts on offshore water quality from Alternative B would be the same as, or less than, the predicted impacts
from the Proposed Action, minor. Offshore impacts would be identical to the Proposed Action, and nearshore impacts
would differ in that there would be no risk of an indirect impact on Lewis Bay because Vineyard Wind would not use
the New Hampshire Avenue landfall site. Thus, Alternative B would have a negligible impact on nearshore areas. The
risk posed by spills would be identical to the Proposed Action: negligible for small-scale spills and moderate for low-
probability large-scale spills.

3.2.2.5. Impacts of Alternative C on Water Quality

Alternative C relocates the six northern-most WTGs and associated inter-array cables to the southern portion of the
WDA, which may require additional survey work prior to construction to determine the new WTG and inter-array
cable locations. Except in the event of a spill, the impact of vessel use for the additional surveys should be negligible
due to the short duration and mitigation measures in place. The footprint of the WDA would be the same under
Alternative C, and onshore components and associated impacts would remain the same as the Proposed Action.

Incremental Contribution of Alternative C
Direct and Indirect Effects of Routine Activities

Construction and Installation

Once the WTG and inter-array cable locations are determined, construction and installation should be identical to that
described in the Proposed Action and have minor impacts on water quality.

Operations and Maintenance

Operations of Alternative C would be identical to the Proposed Action and have negligible to minor impacts on
Water Quality.

Decommissioning

Decommissioning of Alternative C would be identical to the Proposed Action and have minor impacts on
water quality.

Direct and Indirect Effects of Non-Routine Activities

The risk of spills and the impact of a spill, should it occur, would be the same as with the Proposed Action: negligible
water quality impacts from small-scale spills and moderate impacts from larger spills. There would be negligible,
indirect impacts on future dredging of Lewis Bay.

Conclusion

The impacts on offshore water quality from Alternative C would be the same as the predicted impacts from the
Proposed Action for both routine and non-routine activities. BOEM does not expect any additional impacts on water
quality due to the relocation of the WTGs and anticipates negligible water quality impacts from any additional surveys
that may occur.
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3.2.2.6. Impacts of Alternatives D1 and D2 on Water Quality

Alternative D1 would increase the total acreage of the WDA by 22 percent (16,603 acres [67 km?]) to achieve wider
spacing between WTGs.® Under Alternative D2, the WTG layout would be arranged in an east-west orientation with a
1 nautical mile spacing in all directions to allow for greater spacing between most rows of WTGs in comparison to the
Proposed Action. The amount and length of inter-array cabling would increase but not exceed the maximum design
parameter of 171 miles (275 kilometers). Alternatives D1 and D2 alters the arrangement of the WTGs, and BOEM
would require substantial additional survey work to resolve data gaps for WTG placements and inter-array cable
locations not contemplated in Alternative A (Proposed Action). However, there would be no changes to the number of
WTGs or the OECC routes. Onshore components and associated impacts would remain the same as the Proposed
Action.

Incremental Contribution of Alternative D1 and D2

Direct and Indirect Effects of Routine Activities

Prior to construction, additional surveys may result in a small, temporary increase in vessel use unaccounted for in the
Proposed Action. Upon completion of the surveys, construction and installation would be the same as for the Proposed
Action, with minor impacts. Operations of Alternatives D1 and D2 would be identical to the Proposed Action (the
wider spacing of WTGs may result in a small increase in vessel transit, but not above the maximum-case scenario
delineated by the PDE) and have negligible to minor effects on water quality. Decommissioning of Alternatives D1
and D2 would be identical to the Proposed Action and have minor effects on water quality.

Direct and Indirect Effects of Non-Routine Activities

Adjusting the spacing between WTGs for Alternatives D1 and D2 would reduce the likelihood of collisions and
allisions within the WDA, preventing resultant spills. The risk of spills would be lower than in the Proposed Action and
the impacts of a spill, should it occur, would be the same: negligible impacts from small-scale spills and moderate
impacts from larger spills. There would be negligible indirect impacts on future dredging of Lewis Bay.

Conclusion

The impacts on offshore water quality by Alternatives D1 and D2 would be less than the predicted impacts from the
Proposed Action for both routine and non-routine activities. BOEM does not expect any additional impacts on water
quality due to the relocation of the WTGs and anticipates negligible water quality impacts from any additional surveys
that may occur.

3.2.2.7. Impacts of Alternative E on Water Quality

Alternative E proposes a maximum of 84 WTGs, each of which would likely have a generation capacity of
approximately 9.5 MW. Onshore components and associated impacts would remain the same as the Proposed Action.

Incremental Contribution of Alternative E
Direct and Indirect Effects of Routine Activities

Construction and Installation

Alternative E would reduce construction and installation impacts from that described for the Proposed Action due to
fewer WTGs and less inter-array cable connecting them. The impacts on water quality would be the same as or less
than the Proposed Action: minor impacts from routine vessel discharge, sediment dispersion, and increased turbidity;
negligible to minor impacts due to sediment contamination; and negligible impacts from the onshore transition.

Operations and Maintenance

Operations and maintenance would be the same as or reduced from the Proposed Action. There is no indication that
larger WTGs require more maintenance (and therefore greater vessel use) than the smaller WTGs, so the primary
variable is that there are fewer WTGs and less cable to maintain. There would also be reduced potential for sediment
plume formation due to scour. Therefore, there should be negligible to minor impacts on water quality.

® As noted in Chapter 2, if stakeholders achieve consensus on implementing the regional transit lane to the south of the WDA, WTG placements for
Alternative D1 would need to be placed south of the lane, thus increasing the footprint required for this alternative.
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Decommissioning

Alternative E would reduce decommissioning impacts from the Proposed Action because Vineyard Wind would have
fewer WTGs to remove, but would otherwise be the same as the Proposed Action. Therefore, the overall impacts
would be minor.

Direct and Indirect Effects of Non-Routine Activities

Using fewer WTGs reduces the total volume of fluid chemicals present in the proposed Project area. The types and
quantities of chemical products used in the WTGs were assessed for the Proposed Action using the maximum volumes
(COP Volume I, Table 4.2-3; Epsilon 2018a). Therefore, Alternative E would not result in a greater impact than the
Proposed Action. The reduction in WTGs also reduces the likelihood of a vessel allision and a resulting chemical spill.
Additionally, fewer WTGs would result in fewer annual maintenance transfers, and less opportunity for a maintenance-
related spill. The risk of spills would likely be lower than in the Proposed Action and the impacts of a spill, should one
occur, would be the same: negligible impacts from small-scale spills and moderate impacts from larger spills. There
would be negligible indirect impacts on future dredging of Lewis Bay.

Conclusion

Alternative E would reduce the minor impacts on offshore water quality for routine activities as compared to the
Proposed Action. The impacts of non-routine events such as spills would be the same, but the likelihood of a spill
would be reduced.

3.2.2.8. Impacts of Alternative F (No Action Alternative) on Water Quality

Under Alternative F, none of the described impacts on water quality would occur. In the absence of the Proposed
Action or an alternate accepted project, changes to water quality will be primarily subject to current water quality
trends in the area (see Section 3.2.2.1).

3.2.2.9. Comparison of Alternatives for Water Quality

Most alternatives are effectively identical in terms of the impact of routine activities to water quality: negligible to
minor impacts due to vessel discharges; minor, short-term and localized impacts due to sediment suspension;
negligible to minor impacts from sediment contamination due to the apparent lack of sediment contaminants in the
area; negligible impacts from the presence of WTGs and ESPs because they are self-contained; negligible to minor
impacts of scour; and negligible impacts from the methods used to make the landfall transition. The parameters altered
between the Proposed Action and Alternatives B through D2 have little impact on water quality other than potentially
requiring additional vessel surveys to determine new WTG and cable positions and the extra vessel use is expected to
be of negligible impact. Differences in the length of inter-array cable laid and the distances vessels would traverse (due
to wider WTG spacing) would not exceed the maximum-case scenario. Alternatives D1 and D2 may have a reduced
likelihood of oil and chemical spills if the altered arrangement of WTGs successfully improves navigation through the
area, though the impact on water quality of a spill if it occurred would be the same: negligible for small-scale spills and
moderate for larger spills. There is a negligible risk of indirect impacts on Lewis Bay from potential effects on future
dredging, which applies to the Proposed Action and all alternatives except Alternative B.

Alternative E substantially changes relevant design parameters by considerably reducing the number of WTGs and the
amount of inter-array cable laid. It is likely there would also be reduced vessel use during construction, operations,
maintenance, and decommissioning. This would decrease the amount of vessel discharge, sediment disturbance, and
the potential risk of offshore chemical spills. This reduction is not likely to change the impact level of any impact-
producing factors; for example, there would likely be less sediment suspension that occurs, but where sediment
suspension does occur, it would still have a minor impact. Overall, however, Alternative E would potentially have the
least impact on water quality.

3.2.2.10. Cumulative Impacts

The Proposed Action, when combined with past, present, and future projects, could result in cumulative impacts that
differ from the impacts predicted by proposed Project activities alone. The cumulative geographic analysis area for
water quality, which would account for some transport of water masses, includes a 10-mile (16.1-kilometer) radius
around the WDA, the OECC, and vessel approach routes to port facilities that may be used by the proposed Project
(see Appendix C, Figure C.1-2). Appendix C describes projects that could generate cumulative impacts on water
quality. Cumulative impacts to turbidity are only likely in the immediate area of the WDA and OECC, and only during
Project activities that generate sediment disturbance:
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e Offshore Wind Energy Development: Tier 1 (the Atlantic City Wind Farm and Coastal Virginia Offshore Wind
[CVOW]) and Tier 2 (South Fork Wind Farm) projects, although reasonably foreseeable, are outside of the
geographic analysis area defined above. The BSW project, a Tier 3 project (see Table C-4 in Appendix C), would
be adjacent the WDA and reside within the geographic analysis area. BSW plans to begin construction in 2022
while Vineyard Wind anticipates completing offshore construction in early 2022 (COP Volume I; Epsilon 2018a).
Based on the criteria presented in Appendix C, BOEM does not consider this project or three other Tier 3 projects
to be reasonably foreseeable.” If the project comes to fruition, potential water quality impacts associated with
installation of BSW’s 110 WTGs and two export cables could be similar to the Proposed Action; however, the
extent of these effects would depend on project-specific information that is unknown at this time. Additionally,
even if the BSW project comes to fruition in the timeframe specified above, there would be minimal temporal
overlap (if any at all) with the Proposed Action during construction and only temporary, minor cumulative impacts
to turbidity. Temporary, minor cumulative impacts on turbidity could also occur during cable maintenance and
decommissioning.

e Tidal Energy: The proposed Muskeget Channel Tidal Test Site/Edgartown-Nantucket Tidal Energy Power Plant
Project is adjacent to the OECC. The project has not moved forward into permitting, and Vineyard Wind may
complete cable laying before this other project begins, resulting in no temporal overlap. Depending on the timing
of activities, temporary, minor cumulative impacts on turbidity could occur during cable laying, cable
maintenance, and decommissioning.

e Undersea Transmission Lines, Gas Pipelines, and other Submarine Cables: The only existing undersea
transmission line near the OECC is the Falmouth-Tisbury Electric Cable. Cable maintenance is unlikely to have
cumulative impacts unless it occurs simultaneously with Project activities that disturb sediment, and such activities
would be temporary.

e Marine Minerals Use and Ocean Dredged Material Disposal: The nearest ocean dredged material disposal site (the
Rhode Island Sound Disposal Site) is well outside the range of sediment disturbance from proposed Project
activities, so there would be no cumulative impacts to turbidity.

Cumulative impacts due to vessel discharge and increased risk of spills could result from increased vessel activity.
Marine transportation (such as from fisheries use, recreational use, and military use) in the region overlaps with vessel
routes and port cities used in proposed Project activities and with the waters of the WDA and OECC. The activities of
other reasonably foreseeable projects could increase local vessel usage; in addition to the projects described above,
there are several other offshore wind projects, undersea transmission lines, sand removal and disposal sites, and
ongoing surveys of other lease areas that are near enough to Project waters that they would likely overlap in vessel
routes and port usage. Port upgrades may occur to support the development of the offshore wind energy industry
(Appendix C) and could increase vessel traffic and have temporary impacts due to construction activities, though the
impacts of construction are not likely to contribute to cumulative impacts based on information currently available.

BOEM anticipates cumulative impacts from vessel discharges to be minor, as all vessels are expected to comply with
local regulations on effluent discharge. Major vessel routes are predicted to be relatively stable in the area (see
Appendix C), and the Navigational Risk Assessment (NRA) (COP Appendix I1I-I; Epsilon 2018a) found no significant
disruption of normal traffic patterns is anticipated in the WDA,; therefore, even if vessel traffic in the region increases, a
cumulative increase in the risk of vessel allisions or collisions is not anticipated. Vessel use during routine Project
operations is also not anticipated to impact local vessel movement (COP Appendix I1I-I; Epsilon 2018a) so there would
not be a cumulative impact on the risk of a spill during operations.

Climate change impacts water quality primarily via changes in temperature, stronger storms (increasing bottom
disturbance), and ocean acidification (see Appendix C, Section C.1.9). BOEM has not identified these as areas of
impact based on proposed Project activities, so there are no cumulative impacts. BOEM anticipates negligible water
quality impacts from all onshore activities and components, so there would be no cumulative impacts with any of the
identified onshore developments (see Appendix C, Section C.1.11).

As mentioned above, port upgrades, including the MCT, to support the development of the offshore wind energy
industry are likely to occur. However, potential cumulative impacts on water quality associated with this and other
ports are expected to be minimal if current regulations regarding construction and vessel discharges are followed.
Appendix C provides further information on potential port upgrades.

BOEM anticipates the cumulative impacts under Alternatives B, C, D1, and D2 to be the same as under the Proposed
Action: minor to negligible. The reduction in Project footprint under Alternative E would potentially result in an
overall reduction in cumulative impacts, but the impact level would likely still be minor to negligible.

7 The other three Tier 3 projects are outside of the geographic analysis area described in Appendix C.
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3.2.2.11. Incomplete or Unavailable Information for Water Quality

Aside from the potential variances described above, which are accounted for in the maximum-case scenario delineated
in the PDE, there is sufficient information to assess water quality.

3.3. BIOLOGICAL RESOURCES

3.3.1. Terrestrial and Coastal Fauna

3.3.1.1. Description of the Affected Environment for Terrestrial and Coastal Fauna

This section describes the terrestrial and coastal fauna of the proposed Project’s onshore facilities, which includes the
landfall locations, the proposed export cable, and the proposed substation site. See Section 3.3.2 for a discussion on
inland birds, Section 3.3.3 for bats, and Section 3.3.4 for coastal areas and habitat within the proposed Project area.

Regional Setting

The terrestrial portion of the proposed Project is located within the Long Island-Cape Cod Coastal Lowland Major
Land Resource Area. Much of this area exhibits sandy soils, mixed hardwood-softwood forests, and scrublands subject
to periodic fires (USDA 2006).

Project Area

The Proposed Action includes two potential landfall sites and associated OECRs connecting the underground vault at
the selected landfall site to the new proposed substation site (see Figure 2.1-1). Both OECRs are co-located with
existing, previously disturbed linear corridors (public road, rail, and electric ROW), allowing the export cable to be
buried below grade (COP Volume I; Epsilon 2018a).

The majority of the two proposed routes would be located under existing paved roadways in residential and
commercial areas with sufficiently wide shoulders, which has limited to no terrestrial wildlife habitat. The remaining
segments of the two proposed OECRs would be in previously disturbed corridors, such as railroad and electric
transmission ROW, until they reach the proposed substation site. The proposed Project’s substation site would be
located on the eastern portion of a previously developed site within the Independence Park commercial/industrial area
in the Town of Barnstable. Construction of the substation site would require the removal of approximately 7 acres
(28,328.1 m?) of forested habitat that is potentially suitable for use by terrestrial wildlife species.

The proposed western OECR, which runs from the Covell’s Beach landfall site to the Barnstable Switching Station, is
approximately 5.4 miles (9 kilometers). This route would be located along an existing maintained utility ROW, cross
several commercial areas, a sand and gravel mining and processing facility, and an area managed by the Town of
Barnstable that bears a conservation restriction. The habitat along this proposed route is mostly grass and scrubland due
to the nature of the existing maintained ROW and the removal of incompatible vegetation during ROW maintenance,
including most trees and all tall-growing plant species (COP Volume III; Epsilon 2018a).

The proposed eastern OECR, which runs from the New Hampshire Avenue landfall site to the Barnstable Switching
Station, is approximately 6 miles (10 kilometers). Approximately 0.5 mile (0.8 kilometer) of this cable route would be
located along an existing railroad ROW owned and operated by the Massachusetts Department of Transportation. The
proposed Project would install the duct bank under the existing rail bed, which would require temporary removal of the
rails and ties. The eastern OECR would then continue approximately 1.2 miles (1.9 kilometers) along an existing
maintained utility ROW consisting of grass and scrubland that the utility actively maintains to exclude incompatible
vegetation, including most trees and all tall-growing plant species. One potential variant of this section of the proposed
eastern OECR (see Figure 2.1-1) would locate the route along the same alignment as the planned extension of the Cape
Cod Rail Trail, from Willow Street in Yarmouth to Mary Dunn Way in Barnstable (Cape Cod Commission 2013). The
proposed bike path, approximately 1.3 miles (2.1 kilometers), would pass through the Hyannis Ponds Wildlife
Management Area (WMA). The Massachusetts Division of Fisheries and Wildlife (MassDFW) manages the area for
hunting and passive recreational purposes. The final segment of the eastern OECR would proceed for approximately
0.4 mile (0.6 kilometer) along an existing dirt road that varies in width from 12 to 20 feet (3.7 to 6.1 meters) to the
proposed substation site (COP Volume III; Epsilon 2018a).

The proposed 7-acre (28,328.1 m?) substation site would be located in a mostly developed a commercial/industrial area.
In addition to existing parking areas, the site includes pine-oak forest habitat that is locally common.

COP Tables 6.1-1, 6.1-3, and 6.1-4 (Volume III; Epsilon 2018a) list terrestrial and coastal faunal resources that are
known to occur near the proposed Project area. Common species known to inhabit pine-oak forests that can be found
along the proposed OECR or at the proposed substation site are discussed in Appendix B, Section B.5.2.
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The two OECRs and the proposed substation site would not contain and/or cross any wetland resources; however, the
castern OECR would cross a culvert that carries Thornton Brook beneath Higgins Crowell Road in Yarmouth (see

COP Figure 6.1-1 [Volume III; Epsilon 2018a]). Several wetland areas have been identified adjacent to the existing
utility ROW associated with the eastern OECR, mostly along Higgins Crowell Road in Yarmouth (see Figure 2.1-1 and
COP Figure 6.1-2 [Volume III; Epsilon 2018a]). The proposed eastern OECR would approach within 100 feet

(30 meters) of five of these wetlands. The closest wetland lies approximately 50 feet (15 meters) east of the centerline
of Higgins Crowell Road at a point approximately 750 feet (228 meters) north of its intersection with Lavender Lane in
Yarmouth.

Aspects of Resource Potentially Affected

Adverse impacts on terrestrial and coastal faunal resources that could occur during construction, operations and
maintenance, and/or decommissioning of the proposed Project include:

e Direct loss of physical habitat and/or conversion of habitat type;

e Direct mortality by equipment during construction and maintenance;

e Temporary alteration of habitat; and

e Temporary disturbance and/or displacement due to noise- and vibration-producing activities (e.g., from
construction activities/equipment).

There could also be impacts on the land-sea interface, including beaches that provide habitat for several species.
Because the offshore components of the Proposed Action have no potential impacts on terrestrial and coastal fauna
other than certain avian species, this section does not discuss offshore components. Sections 3.3.4, 3.3.7, and 3.3.8 of
this document discuss potential impacts on coastal habitats, marine mammals, and sea turtles, respectively.

Condition and Trend

Pine-oak forest is one of the most common habitat types on Cape Cod. This habitat also predominates in the 365-acre
(1.5 km?) Hyannis Ponds WMA, which is near the proposed Project area and is managed for wildlife habitat and other
non-consumptive uses. Therefore, terrestrial fauna have access to high quality, unfragmented habitat near the proposed
Project area. Much of the other habitat along the proposed Project corridor is already fragmented and/or developed for
human uses, including roads, utility ROW, an airport, and commercial and light industrial operations.

Of the approximately 48,000 acres (194.2 km?) of wetlands in Massachusetts, approximately 1,250 acres (5.1 km?)
were changed to other land cover types between 1991 and 2005 (Commonwealth of Massachusetts 2018). The
proposed Project area is located in a densely developed part of the state, but several wetlands exist nearby. In the area
within approximately 2 miles from the Project area, the Massachusetts Department of Environmental Protection has
identified 1.4 acres (5,665.6 m?) of wetland loss from 2001 to 2009, the most recent year for which wetland maps are
available (MassDEP 2016).

Threatened and Endangered Species

The proposed Project would not encounter any known populations or habitats of terrestrial wildlife that are listed as
threatened or endangered by the Commonwealth of Massachusetts or the U.S. Fish and Wildlife Service (USFWS).

The northern red-bellied cooter (Pseudemys rubriventris) is listed as a federal and state endangered species. This
population is more than 13 miles (21 kilometers) from the proposed Project area, and is unlikely to be present in the
proposed Project area (MNHESP 2016a). Partially due to extensive management efforts by the MassDFW and its
partners, the population appears likely to be slowly growing (MNHESP 2016a).

3.3.1.2. Environmental Consequences

Relevant Project Design Parameters
The primary proposed-Project design parameters that would influence the magnitude of the impact on terrestrial and
coastal fauna are shown in Appendix G and include the following:

e The landfall site and associated OECR chosen;
e The routing variants within the selected OECR; and
e The time of year during which construction occurs.

Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the final OECRs and the construction
schedule. Below is a summary of potential variances in impacts:
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e OECRs: The route chosen (including variants within the general route) would determine the amount of habitat
impacted. The western OECR from the Covell’s Beach landfall site to the proposed new substation site includes
two options, and the eastern OECR from the New Hampshire Avenue landfall site to the proposed new substation
includes five options. The following section describes pertinent differences among the options with respect to
terrestrial fauna.

e Season of construction: The activity and/or distribution of terrestrial and coastal fauna have distinct seasonal
changes. For instance, summer and fall months (May through October) constitute the most active season for
terrestrial fauna in this area, especially for reptiles and amphibians. Therefore, construction during months in which
terrestrial and coastal fauna are not present, not breeding, or less active would have a lesser impact on terrestrial
and coastal fauna than construction during more active times.

3.3.1.3. Impacts of Alternative A (Proposed Action) on Terrestrial and Coastal Fauna

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with construction,
operations, maintenance, and decommissioning of the Proposed Action.

Direct and Indirect Effects of Routine Activities

Routine activities would include construction, operations, maintenance, and decommissioning of the Proposed Action
(see Chapter 2). Direct impacts would include the mortality or displacement of individuals; indirect impacts would
include temporary or permanent alteration, or loss, of habitat (see Section 3.1).

Construction and Installation

The Proposed Action is mostly within existing roadways and public utility ROW, thus minimizing disruption of quality
habitat. It does not pass through any known protected or rare habitats. Vineyard Wind would restore any previously
undeveloped areas that were disturbed by construction.

The Proposed Action would require temporary habitat alteration within existing public utility ROW. Clearing, grading,
and excavations would temporarily alter existing habitat, which is primarily grassland and small shrubs; such work
would remain within a 40-foot-wide (13-meter) corridor. For the species that frequent this forest edge/managed
grassland ecosystem, including the mammals mentioned above in 3.3.1.1, BOEM expects minor impacts because this
ecosystem depends on periodic disturbance. Based on the maximum-case scenario (the eastern OECR shown in Figure
2.1-1), this could potentially affect up to approximately 10 acres (40,468.6 m?) along a 2.1-mile (3.4-kilometer) route.
Other route options could affect less land area. It is possible that individuals could experience repeated stress events if
they returned to the site at night, when construction has paused, only for construction to drive them away again each
morning. BOEM expects these impacts to be limited and temporary in nature, and therefore minor.

Collisions between animals and vehicles or construction equipment might cause direct mortality. BOEM expects this to
be rare, as most individuals should avoid the noise and vibration of the construction areas. However, animals with
limited mobility, especially the reptiles and amphibians mentioned above in 3.3.1.1, may be vulnerable to this type of
impact, and BOEM anticipates minor potential impacts given the limited footprint of construction.

If Vineyard Wind were to select the western OECR as part of the Proposed Action, the route would encounter a
property that bears a conservation restriction. Information is limited regarding the location and nature of the restriction
and, therefore, the construction methods and mitigation measures that Vineyard Wind would need to use and the
potential impacts.

Long-term habitat loss or alteration may also result from the Proposed Action. Widening part of an existing public
utility ROW by clearing trees and shrubs would convert forest and scrubland habitat into managed grassland. BOEM
expects this to affect approximately 0.2 acre (740 m?) under the maximum-case scenario of the eastern OECR; the
effects could be less if another route variant were chosen by Vineyard Wind as 2part of the Proposed Action. The
proposed new substation site would require the clearing of 7 acres (28,328.1 m”) of pitch pine-oak forest. (See Section
3.3.2. for potential impacts on birds and Section 3.3.3 for potential impacts on bats.) These changes would be expected
to have a minimal effect on terrestrial fauna, because this type of forest habitat is common across Cape Cod and is
available as a high quality, contiguous block in the nearby Hyannis Ponds WMA, which lies as near as 0.25 miles

(0.4 kilometers) from the proposed substation area. As a result, BOEM anticipates negligible potential impacts.

A larger amount of habitat loss may result if the proposed eastern OECR were to follow a proposed bike path that the
MassDFW is considering constructing through the Hyannis Ponds WMA. This option would involve the clearing of a
corridor through a pine-oak forest community that MassDFW currently manages for the benefit of wildlife. This

corridor would likely be 40 feet wide (13 meters) by approximately 1.3 miles long (2.1 kilometers), and would lead to
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the conversion of a 7-acre (28,328.1 m?) corridor from forested habitat to forest edge habitat. (See Section 3.3.2. for
potential impacts on birds and Section 3.3.3 for potential impacts on bats.) Such a path cut through the forest could
pose a barrier to some amphibians, especially the northern redback salamander and the red-spotted newt. As stated in
the Host Community Agreement (HCA) with the Town of Barnstable, Vineyard Wind would coordinate construction
with trail proponents, and would conduct preparatory work to facilitate subsequent bike path installation (Town of
Barnstable 2018b). Potential impacts on terrestrial fauna would be moderate if this route were selected by Vineyard
Wind as part of the Proposed Action before the potential bike path was cleared by MassDFW; if this route were
selected after the potential bike path was cleared and committed to that new use, BOEM would expect the Proposed
Action to have minor incremental impacts in this area. If MassDFW were to create the bike path in the absence of the
Project, such action would lead to many of the impacts mentioned above.

Sedimentation of nearby wetlands and streams would be another risk posed by the Proposed Action. No portion of
either proposed OECR would cross wetlands or areas of rare species habitats mapped by the MassDFW; however, the
eastern OECR would cross an existing culverted road-stream crossing at Thornton Brook, and approach within 100 feet
(30 meters) of five wetlands (see Figure 2.1-1). Two of these wetlands are listed as Priority Habitat by MassDFW, one
approximately 200 feet (61 meters) west of the railroad tracks at 203 Willow Street in Yarmouth Port, and the other
approximately 60 feet (18 meters) west of the centerline of Higgins Crowell Road at the intersection with Mid-Tech
Drive in West Yarmouth (MassGIS 2017). Improper installation and maintenance of sediment control measures, or the
failure of such measures due to extreme weather or other unexpected events, could deliver sediment into the wetlands
or stream and thus alter those habitats and potentially impact populations of amphibians, fishes, and other fauna that
rely on those wetlands and streams. Although Vineyard Wind did not detail specific avoidance, minimization, and
mitigation measures in the COP other than the use of siltation fencing (Epsilon 2018a), with proper BMP
implementation along the eastern OECR, BOEM expects minor potential impacts. Selection of the western OECR
within the Proposed Action PDE would be even less likely to have adverse impacts on this resource, as it does not cross
nor approach as close to wetlands and streams as the New Hampshire Avenue landfall site, thus leading to negligible
impact.

Opverall, considering the avoidance, minimization, and mitigation measures proposed, construction of the Proposed
Action would likely have minor impacts on terrestrial and coastal fauna.

Operations and Maintenance

BOEM would not expect normal operations and maintenance activities to involve further habitat alteration or otherwise
impact terrestrial fauna. Normal operation of the substation would generate continuous noise, but BOEM expects
negligible associated impacts in the context of existing commercial and industrial noises near the proposed substation.
Vineyard Wind would typically accomplish maintenance and any necessary repairs through manholes at the splice
vaults for the transmission line, within the fenced area of the substation site, or well within the existing public utility
ROW. Management of the existing utility ROW would continue to involve periodic removal of tree saplings, possibly
through mowing and/or prescribed fire.

Overall, BOEM expects negligible impacts on terrestrial fauna from operations and maintenance.

Decommissioning

Vineyard Wind would likely leave onshore facilities in place for future use (see Chapter 2). There are no plans to
disturb the land surface or terrestrial habitat during the course of Proposed Action decommissioning. Therefore,
impacts of decommissioning would be negligible.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. The foreseen activities and events
that could affect this resource include corrective maintenance onshore, chemical spills onshore, severe weather and
natural events, and terrorist attacks. These activities, if they were to occur, would generally require intense, temporary
activity to address emergency conditions. The presence of onshore construction equipment could temporarily prevent
or deter animals from approaching or crossing the site of a given non-routine event. Impacts on terrestrial and coastal
fauna would be temporary, lasting only as long as repair or remediation activities necessary to address these non-
routine events, and BOEM expects them to be negligible.

Conclusion

Temporary habitat alteration along existing ROW could affect up to approximately 10 acres (40,468.6 m?) along a
2.1-mile (3.4-kilometer) route and lead to minor impacts. Direct mortality should be rare and therefore minor. BOEM
could reduce potential impacts of this type by requiring that trees (greater than 5 inches [15.2 centimeters] diameter at
breast height) not be cut from April 15 through October 31 as a condition of COP approval (see Section 2.2.1); with
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this mitigation measure, the impacts would be less, but would still be classified as minor. Tree clearing could lead to
long-term habitat loss of up to 13.5 acres (54,633 m?), resulting in negligible to moderate impacts, depending on the
route chosen. The risk of affecting nearby wetland and stream habitats is minor.

Based on the analysis above, and under routine circumstances, the Proposed Action would have minor impacts on
terrestrial and coastal fauna other than birds (see Section 3.3.2 for information regarding birds). The analysis of impacts
is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful scenario within the
PDE, smaller amounts of construction or infrastructure development would result in lower impacts, but would not
likely result in different impact ratings than those described above.

3.3.1.4. Impacts of Alternative B on Terrestrial and Coastal Fauna
Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

The only difference between Alternative B and the Proposed Action is that Alternative B does not permit the use of the
New Hampshire Avenue landfall site. This Alternative would use the Covell’s Beach landfall site and the western
OECR. This route would extend approximately 1.6 miles (2.6 kilometers) along existing utility ROW and more
developed areas. The proposed route would encounter a property that bears a conservation restriction; information is
incomplete regarding the location and nature of the restriction, the construction methods and BMPs that Vineyard
Wind would need to use, and, therefore, the potential impacts. Overall, the nature and extent of impacts of the
construction of Alternative B would be highly similar to those of the Proposed Action, with the following exceptions.

Temporary habitat alteration within existing utility corridors could potentially affect approximately 7.8 acres

(31,565 m?) along a 1.6-mile-long (2.6-kilometer) corridor, depending on the routing option chosen. This is a smaller
maximum impact than that which could occur as a result of the Proposed Action. No construction would occur within
the Hyannis Ponds WMA. In addition, this route does not pass near wetlands and streams, so there is no risk of
sedimentation or other impacts on these types of resources.

Overall, considering the avoidance, minimization, and mitigation measures proposed, construction of Alternative B
would likely have minor impacts on terrestrial and coastal fauna.
Operations and Maintenance

The impacts due to operations and maintenance under this alternative are likely to be practically identical to those of
the Proposed Action: negligible.

Decommissioning

As described in Chapter 2, Vineyard Wind would likely leave onshore facilities in place for future use. There are no
plans to disturb the land surface or terrestrial habitat during the course of proposed Project decommissioning.
Therefore, impacts would likely be negligible.

Direct and Indirect Effects of Non-Routine Activities

The impacts due to non-routine activities under this alternative are likely to be practically identical to those of the
Proposed Action: negligible.

Conclusion

The impact-producing factors are similar to those of the Proposed Action, but temporary habitat alteration would affect
no more than 7.8 acres (31,565 m?) along a 1.6-mile-long (2.6-kilometer) corridor. Based on the analysis above, and
under routine circumstances, Alternative B would have minor impacts on terrestrial and coastal fauna other than birds
(see Section 3.3.2 for information regarding birds).

3.3.1.5. Impacts of Alternatives C, D, and E on Terrestrial and Coastal Fauna

The onshore aspects of Alternative C, D (including sub-alternatives D1 and D2) and E are identical to those of the
Proposed Action; therefore, the impacts on terrestrial and coastal fauna would also be identical: negligible to
moderate.
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3.3.1.6. Impacts of Alternative F (No Action Alternative) on Terrestrial and Coastal Fauna

As described in Section 3.3.1.1, terrestrial and coastal fauna other than birds are and will continue to be present in the
study area under the No Action Alternative. MassDFW might construct a proposed bike path through approximately
1.3 miles (2.1 kilometers) of the Hyannis Ponds WMA. Maintenance of existing roads and public utilities will continue
indefinitely. Outside of currently protected areas, the conversion of natural areas to developed residential, commercial,
and industrial uses is likely to continue.

If BOEM does not approve the proposed Project (either the Proposed Action or another action alternative), the above
present and foreseeable actions are likely to continue. The conditions of terrestrial and coastal faunal resources would
likely continue along their current trends. The region would miss an opportunity to reduce emissions of carbon dioxide,
nitrogen oxides, and SO, by 1,630,000; 1,050; and 860 tons per year respectively; such reductions in emissions would
have had a beneficial effect on terrestrial and coastal fauna.

3.3.1.7. Comparison of Alternatives for Terrestrial and Coastal Fauna

Compared to the Proposed Action, Alternative B would limit the flexibility of the PDE and would use an OECR that is
shorter by approximately 0.5 mile (0.8 kilometer) and would disturb approximately 2.2 acres (8,903 m?) less of land
surface compared to the maximum-case scenario within the Proposed Action. Alternative B would avoid approaching
the wetlands, the stream, and the high-quality habitat within the Hyannis Ponds WMA, which the eastern OECR could
potentially affect. Other aspects of the potential impacts of Alternative B would be practically identical to those of the
Proposed Action.

With respect to terrestrial and coastal fauna other than birds, Alternatives C, D, and E are identical to the Proposed
Action.

The No Action Alternative would completely avoid the negative impacts of the Proposed Action, but it would forgo the
possible beneficial impacts of reductions in air pollution.

3.3.1.8. Cumulative Impacts

The Proposed Action, when combined with past, present, and future projects, could result in cumulative impacts that
differ from the impacts predicted by proposed Project activities alone. The analysis area for terrestrial and coastal fauna
includes all land areas that would be disturbed, including a 0.5-mile (0.8-kilometer) buffer (see Appendix C,

Figure C.1-3). BOEM expects the faunal resources in this area to have small home ranges and impacts outside their
home ranges to be unlikely to affect them. As described in Appendix C, past activities that have impacted terrestrial and
coastal fauna in the area were primarily onshore developments, including residential, commercial, and industrial
developments. Because the Project area has been heavily developed for decades, the cumulative impacts of the
Proposed Action on top of past projects would be minor.

Other offshore wind energy development projects (including all Tier 1 and Tier 2 projects) and associated port
upgrades described in Appendix C, including the MCT, are outside of the geographic analysis area.

Present and reasonably foreseeable projects and factors that could contribute to cumulative impacts on terrestrial and
coastal fauna include:

e Periodic clearing of shrubs and tree saplings along existing utility ROW;

e (Climate change, which is altering the seasonal timing and patterns of species distributions and ecological
relationships;

e  Creation of a proposed new 1.3-mile (2.1-kilometer) bike path extension through the Hyannis Ponds WMA;

e Development of the Villages at Barnstable, a proposed senior apartment complex that is currently under
construction on a 13.3-acre (53,823-m?) site near the proposed onshore substation;

e Development of the Cape Cod Training Center, an approved athletic center sited on 8.3 acres (33,585 m?) of
undeveloped land approximately 240 feet (73 meters) from the proposed eastern OECR;

e Redevelopment and expansion of the Cape Cod Potato Chips Factory on a 5.6-acre (22,662-m?) site adjacent to the
proposed eastern OECR; and

e Continual development of residential, commercial, industrial, solar, transmission, gas pipeline, onshore wind
turbine, and cell tower projects spurred by population growth in the region.

The above projects and factors could contribute to the following types of impacts:

o Displacement, increased energy expenditure, injury, and mortality to individual animals;
e Land use change and resulting habitat loss; and
e Soil erosion and sedimentation (which BMPs could minimize).
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The first two factors listed above, i.e., periodic clearing and climate change, could be considered more or less
continuous, unavoidable, and broad in scale. These present and future projects would likely contribute to minor
cumulative impacts when combined with the Proposed Action. Continual development of present and future projects
within the area is likely to contribute to minor cumulative impacts when combined with the Proposed Action. The
remaining projects listed above are discrete construction projects, which together are likely to contribute to minor to
moderate cumulative impacts when combined with the Proposed Action.

BOEM expects the cumulative impacts under Alternatives B, C, D1, D2, and E to be the same as those under the
Proposed Action, ranging from minor to moderate, with the following exception. Because Alternative B would not
include the New Hampshire Avenue landfall site and associated OECR, the 13.9 acres (56,251 m?) of disturbance
associated with the Cape Cod Training Center and the Cape Cod Potato Chips Factory expansion would occur well
outside of the proposed cumulative geographic analysis area.

3.3.1.9. Incomplete or Unavailable information for Terrestrial and Coastal Fauna

Although the differences would appear to be small, the exact lengths, routes, and the nature of the surrounding
environment are incompletely described for the various options within each proposed OECR (specifically, Eastern
Variants 1, 2, 5, and Western Variant 1 on Figure 2.1-1).

As previously noted, the western OECR would encounter a property that bears a conservation restriction
(Epsilon 2018a). Information is incomplete regarding the location and nature of the restriction, the construction
methods and BMPs that Vineyard Wind would need to use, and, therefore, the potential impacts.

Although the above information was not available at the time of the preparation of this document, sufficient
information exists to support the findings presented herein.

3.3.2. Birds

This section addresses potential impacts on bird species that use inland, coastal, and offshore habitats, including both
resident bird species that use the proposed Project area during all (or portions of) the year and migrating bird species
with the potential to pass through the proposed Project area during fall and/or spring migration. Detailed information
can be found in the COP Volume III, Sections 6.1, 6.2, and Appendix III-C (Epsilon 2018a). Given the differences in
life history characteristics and habitat use between offshore and inland/coastal bird species, the sections below provide
a separate discussion of each group. This section also discusses Bald and Golden Eagles. The Vineyard Wind Offshore
Wind Energy Project Biological Assessment (BA) prepared for the USFWS discussed federally listed threatened and
endangered species (BOEM 2018a).

3.3.2.1. Description of the Affected Environment for Birds

Regional Setting

Generally, bird species abundance and species diversity decrease as distance from shore increases (Petersen et al. 2006;
Paton et al. 2010; Watts 2010). The Proposed Action is located in an area that has been part of a detailed resource
assessment, including a review of bird resources (BOEM 2012a, 2012b, 2015); the MA WEA excludes areas of
important offshore sea duck habitat (BOEM 2012a). As such, avian use of offshore habitats in the region is well
documented and has been further refined with site-specific surveys (see NOAA 2016a; Veit et al. 2015; Veit et al.
2016; Winship et al. 2018).

The most likely species to occur within the offshore portions of the Proposed Action include 22 species of gulls and
terns, 17 species of sea ducks, 9 species of shearwaters and petrels, 4 species of loons and grebes, and 3 species of
gannets and cormorants. Additional species may also occur in lower numbers (BOEM 2012a). COP Table 6.2-6
describes each bird species likely to occur offshore of Massachusetts (Volume III; Epsilon 2018a).

Inland and coastal bird species in this region have been catalogued in detail at the Massasoit National Wildlife Refuge,
23 miles (37 kilometers) northeast of the proposed Project area. At least 74 bird species are known or suspected to
occur here (COP Volume I1I, Table 6.1-2; Epsilon 2018a). Many of these species rely on undisturbed native habitats,
including pitch pine-oak forest, white pine-oak forest, as well as open water and shallow emergent marsh, while others
use forest edges, grasslands, or even urban habitats (USFWS 2017). Many bird species do not normally reside in this
region, but pass through during spring and fall migrations. The Atlantic Flyway, which follows the Atlantic coast of
North America, is an important migratory route for many bird species moving from breeding grounds in New England
and eastern Canada to winter habitats in North, Central, and South America. Bays, beaches, coastal forests, marshes,
and wetlands provide important stopover and foraging habitat for migrating birds (MMS 2007). Both the onshore and
offshore facilities associated with the Proposed Action are located within the Atlantic Flyway. Bird species using the
flyway during spring and fall migration have the potential to encounter proposed Project facilities.
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The proposed Project’s substation site would be located on the eastern portion of a previously developed site within the
Independence Park commercial/industrial area in the Town of Barnstable. Construction of the substation site would
require the removal of approximately 7 acres (28,328.1 m?) of forested habitat that is potentially suitable for use by
nesting and/or foraging birds. Site vegetation is comprised primarily of pitch pine (Pinus rigida) and scarlet oak
(Quercus coccinea) in the tree layer with black huckleberry (Gaylussacia baccata) and lowbush blueberry (Vaccinium
angustifolium) dominant in the understory. Bracken fern (Pteridium aquilinum) and teaberry (Gaultheria procumbens)
are present as ground covers (COP Volume I; Epsilon 2018a). This type of Pitch Pine-Oak forest is very common and
widespread throughout southeastern Massachusetts (Commonwealth of Massachusetts 2016). Common bird species
such as Rufous-sided Towhee (Pipilo erythrophthalmus), Pine Warbler (Dendroica pinus), and Ruffed Grouse (Bonasa
ubellus) are typically associated with this habitat (MDFW 2016). The proposed substation site footprint lacks any
available water source, but some small ponds are located within 1,400 feet (427 meters) of the site.

The proposed substation site is also located adjacent to the Hyannis Ponds WMA. This WMA contains an important
concentration of biodiversity in Massachusetts, and several of the ponds protected by the WMA are among the least
disturbed Coastal Plain pond natural communities in Massachusetts (MDFW 1994).

Aspects of Resource Potentially Affected

Birds using nearshore and offshore habitats near the proposed Project are currently exposed to a variety of ongoing
human-caused stressors such as boating and fishing (both commercial and recreational) and disturbance, displacement,
pollution, and habitat loss related to other human activities (BOEM 2012a; NABCI 2011). Additional impacts on
offshore bird species could result from the construction, operations and maintenance, and decommissioning of the
proposed Project.

The proposed Project could potentially affect the following offshore bird resources:

e Temporary loss of habitat resulting from vessel traffic and equipment noise during construction, maintenance, and
decommissioning;

Permanent habitat loss as a result of behavioral avoidance of the WDA,;

Attraction to lights on vessels, ESPs, buoys, and towers;

Discharge of waste materials and accidental fuel leaks;

Injury or mortality resulting from collisions with vessels, ESPs, or towers; and

e Mortality resulting from collisions with rotating WTG blades during operations.

Inland and coastal bird species could be affected during construction and decommissioning of the proposed Project.
Impacts on birds could be indirect (displacement due to noise and habitat loss/modification) or direct (mortality due to
contact with construction equipment). Bird mobility is a mitigating factor reducing the risks of negative impacts.
Because Vineyard Wind would bury all of the coastal and onshore facilities except the substation, operations and
maintenance would present little risk.

Section 3.3.2.2 includes a detailed discussion of these impacts.

Bald and Golden Eagles

Bald Eagles (Haliaeetus leucocephalus), which are listed as threatened in Massachusetts, are federally protected by the
Bald and Golden Eagle Protection Act, 16 USC § 668 et seq., as are Golden Eagles (Aquila chrysaetos). Bald Eagles
are year-round residents in Massachusetts and occur in a variety of terrestrial environments, typically near water such
as coastlines, rivers, and large lakes (BOEM 2012a; USFWS 2011). Golden Eagles are rarely seen in the Cape Cod
area, but small numbers of individuals migrate through on occasion (eBird 2018). Both Bald and Golden Eagles
typically migrate over land, well inland of all proposed Project facilities (BOEM 2012a). More information is available
in the COP Section 6.2.1.5.4 (Volume III; Epsilon 2018a).

Bald and Golden Eagles are not expected to occur within the offshore Project area, but some potential exists for indirect
effects (displacement due to noise and habitat loss/modification) or direct effects (mortality due to contact with
construction equipment) resulting from the construction, operations and maintenance, and decommissioning of the
onshore facilities.

Threatened and Endangered Bird Species

Three species of birds are listed as threatened or endangered under the ESA and may occur within the proposed Project
area: the Roseate Tern (Sterna dougallii), the Piping Plover (Charadrius melodus), and the Rufa subspecies of Red
Knot (Calidris canutus rufa) (BOEM 2012a; USFWS 1998; USFWS 2014). A fourth species, the Black-capped Petrel
(Pterodroma hasitata), was proposed for listing as threatened by the USFWS on October 9, 2018 (Threatened Species
Status for the Black-capped Petrel with a Section 4(d) Rule, 83 Fed. Reg. 195 [October 9, 2018]). The Vineyard Wind
Offshore Wind Energy Project BA discusses these species (BOEM 2018a).
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Condition and Trend

More than one-third of bird species that occur in North America (37 percent, 432 species) are at risk of extinction
unless significant conservation actions are taken (NABCI 2016). The Northeastern United States is also home to more
than one-third of the human population of the nation. As a result, species that live or migrate through the Atlantic
Flyway have historically been, and will continue to be, subject to a variety of human-caused stressors that have the
potential to have adverse impacts on bird species.

According to the North American Bird Conservation Initiative (NABCI), more than half of the offshore bird species
(57 percent, 31 species) have been placed on the NABCI watch list as a result of small ranges, small and declining
populations, and threats to required habitats. This watch list identified species of high conservation concern based upon
high vulnerability to a variety of factors, including population size, breeding distribution, non-breeding distribution,
threats to breeding, threats to non-breeding, and population trend (NABCI 2016). Globally, monitored offshore bird
populations have declined by nearly 70 percent from 1950 to 2010, which may be representative of the overall
population trend of seabirds (Paleczny et al. 2015). Overall, offshore bird populations are decreasing; however,
considerable differences in population trajectories of offshore bird families have been documented.

According to NABCI, nearly 40 percent of the more than 100 bird species that rely on coastal habitats for breeding or
for migration are on the NABCI watch list. Many of these coastal species have small population size and/or restricted
distributions, making them especially vulnerable to habitat loss/degradation and other stressors (NABCI 2016).

Between 1966 and 2011, 48 percent of breeding bird species surveyed in Massachusetts declined in abundance,
whereas 31 percent have increased and 21 percent have remained stable (Mass Audubon 2011). The list of rare birds in
Massachusetts includes 28 state threatened and endangered species, plus 34 more species of conservation concern;
many of these species are in greater decline than the other birds in the state. Birds that depend on grasslands,
shrublands, and marshes are particularly imperiled. Within these habitats alone, 39 species are “Conservation Action
Urgent®” species (Mass Audubon 2011). Some of the main drivers of bird populatlon declines include habitat loss,
habitat fragmentation, collisions with glass windows and power lines, invasive species, predators, toxic chemicals, and
climate change (Mass Audubon 2011, 2013, 2017).

Coastal birds, especially those that nest in coastal marshes and other low-elevation habitats, are additionally vulnerable
to sea-level rise and the increasing frequency of strong storms. Models of vulnerability to climate change have
estimated that, throughout Massachusetts, 61 species (43 percent of the 143 species modeled) are highly vulnerable,
and 22 species (15 percent) are likely vulnerable (Mass Audubon 2017).

3.3.2.2. Environmental Consequences

Relevant Design Parameters

The primary proposed-Project design parameters that would influence the magnitude of the impact on birds are
provided in Appendix G and include the following:

o The new onshore substation, which would require the removal of forested habitat;
The number, size, and location of WTGs;

The routing variants within the selected OECR; and

The time of year during which construction occurs.

Potential Variances in Impacts

Variability of the proposed-Project design exists as outlined in the PDE (see Appendix G). Below is a summary of
potential variances in impacts:

e  WTG number, size, and location: The level of hazard related to WTGs is proportional to the number of WTGs
installed; where fewer WTGs would present less hazard to birds. Depending on how Vineyard Wind implements
the PDE, fewer WTGs could allow for greater distances between WTGs, providing more opportunities for birds to
avoid them. Use of larger turbines instead of smaller turbines would also present less of a hazard to birds as the
distance from sea level to the rotor swept area (RSA) is greater, reducing the number of birds exposed to operating
WTGs. Johnston et al. 2014a has documented that the use of fewer WTGs with higher hub heights is an effective
method to reduce avian collision risk.

8 “Conservation Action Urgent” category is a combination of currently listed species and species that have seen drastic declines in their numbers
for reasons such as loss of grassland and shrubland habitat.
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e OECRs: The route chosen (including variants within the general route) would determine the amount of habitat
affected. The western OECR from the Covell’s Beach landfall site to the proposed new substation site includes two
options, and the eastern OECR from the New Hampshire Avenue landfall site to the proposed new substation
includes five options. The sections below detail the pertinent differences among the options with respect to birds.

e  The activity and distribution of birds exhibit distinct seasonal changes. For instance, summer and fall months
(May through October) constitute the most active season for birds in this area, and the months on either side
coincide with major migration events. Therefore, construction during months in which birds are not present, not
breeding, or less active would have a lesser impact on birds than construction during more active times.

3.3.2.3. Impacts of Alternative A (Proposed Action) on Birds

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with the
construction, operations maintenance, and decommissioning of the Proposed Action.

Direct and Indirect Effects of Routine Activities

The sections below summarize the potential direct and indirect impacts of the Proposed Action on birds during the
various phases of the Proposed Action. Routine activities would include construction, operations, maintenance, and
decommissioning of the Proposed Action, as described in Chapter 2. Section 3.1 defines direct and indirect impacts.
Direct impacts would include direct mortality as a result of collision with WTGs. Indirect impacts would include
temporary or permanent alteration or loss of habitat, including due to avoidance behavior. BOEM prepared a BA for
the potential effects to USFWS federally listed species (BOEM 2018a).

Construction and Installation of Offshore Components

Vineyard Wind performed an exposure assessment to estimate the risk of various offshore bird species encountering
the WDA (COP Appendix III-C; Epsilon 2018a). The species with the highest estimated risks were the Herring Gull
(Larus argentatus), Great Black-backed Gull (Larus marinus), Razorbill (4lca torda), Cory’s Shearwater (Calonectris
borealis), and Black-legged Kittiwake (Rissa tridactyla). The risk for each species may change with the seasons, but at
least one species would be at risk during any particular season. Averaged over the year, each species’ estimated risk of
exposure was insignificant to low/unlikely, except for the Herring Gull and Great Black-backed Gull, for which the risk
was mediunm/likely. This is due to the attraction of gulls to vessels and offshore structures, upon which they may perch.

Effects on offshore bird species could occur during the construction phase of the Proposed Action because of increased
vessel traffic and equipment noise (including pile-driving noise). The pile-driving noise impacts would be short-term
(3 hours per pile with a maximum of two piles per day and not concurrent). Vessel and construction noise could disturb
offshore bird species, but they would likely acclimate to the noise or move away, potentially resulting in a temporary
loss of habitat (BOEM 2012a). While birds could encounter construction equipment and vessels during the
construction and decommissioning phases, mortality from collisions is unlikely. Substantial lighting could increase
risk, but Vineyard Wind’s self-imposed measures to reduce lighting would minimize these risks (COP Volume III,
Epsilon 2018a; Huppop et al. 2006). Therefore, BOEM anticipates impacts to be negligible from the construction and
installation of the offshore components.

Federally listed birds could occur within the offshore portions of the Project area. Given the geographic scope of the
Proposed Action, BOEM expects some birds could come into contact with a WTG or associated activities. Given that
the activities would occur on the OCS, there would be negligible impacts on Piping Plover critical habitat. While the
significance level of impacts would remain the same, BOEM could further reduce potential impacts by implementing
the mitigation measure of not allowing export cable conduit installation from April 1 to August 31 to avoid disturbing
nesting shore birds (see Appendix D). Based on the analyses in Section 5 of the BA, the Proposed Action would have
negligible effects on migrating Roseate Terns, Piping Plovers, and Rufa Red Knots due to pile-driving noise, cable
laying, tower collisions, tower lighting, and tower operations and maintenance and decommissioning. Impacts could
include escape responses, alteration of flight paths, and injury or death from tower collisions. While the significance
level of impacts would remain the same, BOEM could further reduce potential impacts on terns by implementing the
mitigation measure of avoiding nearshore cable laying during low tide between mid-July and mid-September (see
Appendix D). This would avoid impacts on nearshore food resources during the period when terns are preparing for fall
migration, and it would also benefit shorebirds and other intertidal feeders that use similar resources.
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Construction and Installation of Onshore Project Components

The Proposed Action includes two potential landfall sites and associated OECRs connecting the underground vault at
the selected landfall site to the new substation site (see Figure 2.1-1). Both OECRs are co-located with existing,
previously disturbed, linear corridors (public road, rail, and electric ROW), allowing the export cable to be buried
below grade (COP Volume I; Epsilon 2018a).

The Proposed Action would require temporary habitat alteration within existing public utility ROW. Clearing, grading,
and excavations would temporarily alter existing habitat, which is primarily grassland and small shrubs. The noise
generated by construction activities, as well as the physical changes to the space, could render an area temporarily
unsuitable for birds. Given the nature of the existing habitat, its abundance on the landscape, and the temporary nature
of construction, the impacts on bird species that frequent this forest edge/managed grassland ecosystem are expected to
be negligible.

Collisions between birds and vehicles or construction equipment might cause direct mortality. However, this would be
negligible, as most individuals would avoid the noisy construction areas.

Long-term habitat loss or alteration may also result from the Proposed Action. Widening part of an existing public
utility ROW by clearing trees and shrubs would convert forest and scrubland habitat into managed grassland. The
proposed Project expects to affect approximately 0.2 acre (740 m?) under the maximum-case scenario of the eastern
OECR; the effects could be less if another route variant were chosen by Vineyard Wind under the Proposed Action.
The proposed new substation site would require the clearing of 7 acres (28,328.1 m?) of pitch pine-oak forest habitat
that is potentially suitable for use by nesting and/or foraging birds. Common bird species such as Rufous-sided Towhee
(Pipilo erythrophthalmus), Pine Warbler (Dendroica pinus), and Ruffed Grouse (Bonasa ubellus) are typically
associated with this habitat (MDFW 2016). This type of forest is very common throughout southeastern Massachusetts
(Commonwealth of Massachusetts 2016). In addition, the proposed substation site would be located on the edge of a
previously developed site within the Independence Park commercial/industrial area in the Town of Barnstable. These
changes would be expected to have a minimal effect on birds because this type of forest habitat is common across
Cape Cod and is available as a high-quality, contiguous block in the nearby Hyannis Ponds WMA, which lies as near
as 0.25 miles (0.4 kilometers) from the proposed substation area. As a result, BOEM anticipates negligible impacts.
While the significance level of impacts would remain the same, BOEM could further reduce potential impacts on birds
by implementing the mitigation measure of no tree clearing (greater than 5 inches [15.2 centimeters] diameter at breast
height) from April 15 through October 31 to minimize effects to species and/or their habitat (see Section 2.2.1 and
Appendix D).

Additional habitat loss and fragmentation may result if the proposed eastern OECR were to follow a proposed bike path
that the MassDFW is considering constructing through the Hyannis Ponds WMA. This option would involve the
clearing of a corridor through a pine-oak forest community that is currently managed by MassDFW for the benefit of
wildlife. This corridor would likely be 40 feet wide (13 meters) by approximately 1.3 miles long (2.1 kilometers), and
would lead to the conversion of 7 acres (28,328.1 m?) of forested habitat to forest edge habitat. As stated in the HCA
with the Town of Barnstable, Vineyard Wind would coordinate construction with trail proponents, and would conduct
preparatory work to facilitate subsequent bike path installation (Town of Barnstable 2018b). Potential impacts on birds
would be minor if this route were selected by Vineyard Wind as part of the Proposed Action before the potential bike
path was cleared by MassDFW; if this route were selected after the potential bike path was cleared and committed to
that new use, BOEM would expect the Proposed Action to have negligible incremental impacts in this area.

Operations and Maintenance of Offshore Components

Operation of the Proposed Action would result in impacts on offshore bird species, and possibly to coastal and inland
bird species during spring and fall migration. These impacts could arise through direct mortality from collisions with
WTGs and/or through behavioral avoidance and habitat loss (Drewitt and Langston 2006; Fox et al. 2006; Goodale and
Millman 2016). Lesser impacts could also result from increased vessel traffic within the offshore facilities during
routine maintenance activities, potential attraction to FAA-required lighting on WTGs, and increased interactions with
offshore structures.

The Proposed Action includes the use of red flashing aviation obstruction lights on WTGs and ESPs in accordance
with FAA and BOEM requirements (COP Volume III; Epsilon 2018a). Red flashing aviation obstruction lights are
commonly used at land-based wind facilities without any observed increase in avian mortality compared with unlit
turbine towers (Kerlinger et al. 2010; Orr et al. 2013). Vineyard Wind would use red flashing lights as a measure to
decrease the likelihood of attracting migrating birds to the operating WTGs and to minimize the risk of bird collisions.
Although birds might encounter vessels, ESPs, or WTG towers, their agility makes it unlikely that any of these objects
would pose a collision risk. Therefore, BOEM anticipates the impacts from red flashing lights to be negligible. While
the significance level of impacts would remain the same, BOEM could further reduce potential impacts on birds by
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implementing the mitigation measure of using an ADLS, which could further reduce the amount of light emitted into
the environment and therefore may further reduce risk of bird collisions (see Section 2.2.1 and Appendix D).

The rotating blades of WTGs could injure or kill birds that pass too near. The magnitude of this impact is difficult to
estimate, and it differs across species. Generally, abundance of bird species with high collision sensitivity is low within
the offshore portion of the proposed Project area during all seasons of the year (see Figure 3.3.2-1). Based on the results
of the exposure assessment mentioned above, only cormorants, jaegers, and gulls would exhibit a significant chance of
encountering the WDA. While cormorants’ typical low flight altitudes make them less vulnerable to collision, this is
not the case with jaegers and gulls (COP Volume III; Epsilon 2018a and references in COP Section 6.2.2.2.1). In
Massachusetts, jaegers and gulls are not species of conservation concern (Mass Audubon 2017). During migration,
many bird species, including song birds, likely fly at heights well above the rotor swept zone (89 to 696 feet [27 to

212 meters] above sea level) (COP Volume III; Epsilon 2018a and references in COP Section 6.2.2.2.1).

If the Proposed Action were to be implemented with 10 MW turbines, collision risk to the limited number of birds that
may encounter operating WTGs would be minimized as this would allow for greater distances between individual
WTGs and increased distance from sea level to the RSA—which would, in turn, reduce the probability of a fatal
interaction with an operating WTG. Considering the healthy populations of the only bird species that are likely to
collide with operating WTGs (jaegers and gulls), these impacts would likely be minor. While the significance level of
impacts would remain the same, BOEM could further reduce potential impacts on birds by implementing a mitigation
measure of installing bird deterrent devices (e.g., anti-perching), where appropriate, to minimize attraction to operating
turbines (see Section 2.2.1 and Appendix D).

Some bird species might avoid the WDA during its operation, leading to an effective loss of habitat. Loons, grebes,
seaducks, and northern gannets typically avoid offshore wind developments, resulting in loss of habitat and reduced
risk of collision. However, as depicted in Figure 3.3.2-2, modeled use of the offshore portion of the proposed Project
area by bird species with high displacement sensitivity is low. Since the MA WEA avoids high-value sea duck habitat
and is not likely to contain important foraging habitat for the other species susceptible to displacement, BOEM expects
this loss of habitat to be insignificant (COP Volume III; Epsilon 2018a and references in COP Section 6.2.2.2.2).
Population-level impacts as a result of habitat loss would likely be negligible.

While the significance level of impacts would remain the same as discussed above, BOEM could further reduce
potential impacts on birds by implementing the mitigation measure of long-term monitoring to document the changes
to the ecological communities on, around, and between WTG foundations and other benthic areas disturbed by the
proposed Project, including the movement of and habitat use of protected species (see Appendix D). This information
could be used in adaptive management to implement further mitigation measures.

Operations and Maintenance of Onshore Project Components

BOEM does not expect normal onshore operations and maintenance activities to involve further habitat alteration or
otherwise impact birds. Normal operation of the substation would generate continuous noise, but BOEM expects
negligible associated impacts when considered in the context of the other commercial and industrial noises near the
proposed substation. Vineyard Wind would typically accomplish maintenance and any necessary repairs through
manholes at the splice vaults for the transmission line, within the fenced area of the substation site, or well within the
existing public utility ROW. Management of the existing utility ROW would continue to involve periodic removal of
tree saplings, possibly through mowing and/or prescribed fire. Onshore impacts to birds due to operations and
maintenance would be negligible.

Indirect effects, namely, temporary habitat loss, may occur as a result of construction activities, which could generate
noise sufficient to cause avoidance behavior. Because construction activity would be temporary and highly localized,
however, the impacts on birds would be negligible.

Decommissioning

Vineyard Wind would likely leave onshore facilities in place for future use (see Chapter 2). There are no plans to
disturb the land surface or terrestrial habitat during the course of Proposed Action decommissioning. Therefore,
onshore impacts of decommissioning would be negligible. However, Vineyard Wind would remove the offshore
WTGs and ESPs. This impact would likely be similar in nature, extent, and intensity to the impacts of WTG and ESP
installation.
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Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. These activities would generally
require intense, temporary activity to address emergency conditions. The noise made by onshore construction
equipment or offshore repair vessels could temporarily deter birds from approaching the site of a given non-routine
event. BOEM expects negligible impacts on birds because these activities would be temporary and last only as long as
repair or remediation activities were necessary to address these non-routine events.

Vessels associated with the proposed Action may potentially generate operational waste, including bilge and ballast
water, sanitary and domestic wastes, and trash and debris. Potential releases of these operational wastes, if any, would
be infrequent and generally cease following Project construction, with the exception of routine and emergency
maintenance required during the course of Project operations. All vessels associated with the Proposed Action will
comply with the USCG requirements for the prevention and control of oil and fuel spills. Proper vessel regulations and
operating procedures would minimize effects to offshore bird species resulting from the release of debris, fuel,
hazardous materials, or waste (BOEM 2012a). These releases would occur infrequently at discrete locations and vary
widely in space and time and BOEM expects negligible impacts.

Operational discharges from construction vessels, if any, would occur in the open ocean, where they would be rapidly
diluted and dispersed. Sanitary and domestic wastes would be collected and taken to shore for treatment and disposal or
processed through on-site waste treatment facilities before being discharged overboard. Deck drainage would also be
processed prior to discharge. As such, impacts on bird species from the discharge of waste materials or the accidental
release of fuels, if any, are expected to be negligible, if any (BOEM 2014c, 2016).

Conclusion

Construction of offshore components is not likely to disturb or displace birds, and would have a negligible impact on
the resource. Construction of onshore components would result in a small area of permanent habitat loss and
conversion, but impacts would be negligible to minor. Operation of the onshore components would have negligible
impacts, while operation of the offshore components, especially the rotating WTGs, could result in habitat loss and in
collision-induced mortality, leading to negligible to minor impacts. Onshore decommissioning would hardly have any
effect, but offshore decommissioning would have impacts comparable to the construction phase.

Overall, the Proposed Action may result in minor impacts on jaegers and gulls. BOEM expects negligible adverse
impacts on other bird species, if any.

While the significance level of impacts would remain the same, BOEM could further mitigate potential impacts of
construction, operations and maintenance, and decommissioning by requiring Vineyard Wind to comply with one or
more of the mitigation measures described above as a condition of COP approval (see Appendix D). In addition, the
analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful
scenario within the PDE, smaller amounts of construction or infrastructure development would result in lower impacts,
but would not likely result in different impact ratings than those described above.

3.3.2.4. Impacts of Alternative B, C, and D on Birds

Regarding birds, the direct, indirect, and cumulative impacts of the construction and installation, operations and
maintenance, non-routine activities, and decommissioning of Alternatives B, C, D1, and D2 would be practically
identical to those of the Proposed Action. Based on the analysis above, and under routine circumstances, Alternatives
B, C, D1, and D2 would have negligible to minor impacts on birds. Under Alternatives D1 and D2, the acreage of the
WDA would increase compared to the Proposed Action. This could potentially lead to a slightly increased risk of
migrating birds encountering the WDA. No loss of suitable habitat for bird species with high displacement sensitivity
(see Figure 3.3.2-2) would occur under D1 and D2. While D1 and D2 would increase the acreage of the WDA, the
impacts would still likely remain negligible to minor. While the significance level of impacts would remain the same,
BOEM could further mitigate potential impacts of construction, operations and maintenance, and decommissioning by
requiring that Vineyard Wind comply with one or more of the additional mitigation measures identified as a condition
of COP approval (see Appendix D).

3.3.2.5. Impacts of Alternative E on Birds

With the exception of the number of WTGs, the direct, indirect, and cumulative impacts of the construction and
installation, operations and maintenance, non-routine activities, and decommissioning of Alternative E would be
practically identical to those of the Proposed Action.
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Under Alternative E, the WDA would contain no more than 84 WTGs. This alternative would include approximately
16 percent fewer WTGs than the maximum-case scenario under the Proposed Action. As demonstrated by Johnston
et al. (2013), the use of fewer, larger WTGs may be an effective method of reducing collision risk. Thus, this
alternative could be less likely to affect birds than the Proposed Action. Impacts from this factor would likely remain
negligible to minor. Mitigation measures identified above would also be applicable to this alternative.

3.3.2.6. Impacts of Alternative F (No Action Alternative) on Birds

As described in Section 3.3.2.1, birds are and will continue to be present in the study area under the No Action
Alternative. Maintenance of existing roads and public utilities near the proposed substation and OECRs will continue
indefinitely. Outside of currently protected areas, the conversion of natural areas to developed residential, commercial,
and industrial uses is likely to continue.

If BOEM does not approve the proposed Project (either the Proposed Action or another action alternative), the above
foreseeable actions are likely to continue. The conditions of bird resources would likely continue along their current
trends. The region would miss an opportunity to reduce emissions of carbon dioxide, nitrogen oxides, and SO, by
1,630,000; 1,050; and 860 tons per year respectively; such reductions in emissions would have had a negligible
beneficial effect on birds. If wind energy development were to occur elsewhere on land in Massachusetts as a result of
the current demand for wind energy going unfulfilled by the proposed offshore Project, the impacts on bird populations
would likely be more severe than they would be under the proposed Project. Construction of terrestrial wind facilities
require habitat conversion for the WTGs and associated infrastructure. In the Northeast, this would result in a slight
increase in forest fragmentation and habitat loss.

3.3.2.7. Comparison of Alternatives for Birds

Compared to the Proposed Action, Alternative B would use an OECR that is shorter by approximately 0.5 mile

(0.8 kilometer) and would disturb approximately 2.2 acres (8,903 m?) less land compared to the maximum-case
scenario within the Proposed Action. Alternative B would avoid approaching the wetlands, the stream, and the high-
quality habitat within the Hyannis Ponds WMA, whereas the eastern OECR under the Proposed Action would not.
Other aspects of the potential impacts of Alternative B would be practically identical to those of the Proposed Action.

With respect to birds, Alternatives B and C are identical to the Proposed Action.

Alternatives D1 and D2 could potentially lead to a slightly increased risk of migrating birds encountering the WDA,
but the difference compared to the Proposed Action is unlikely to be significant.

The risk of migrating birds encountering the WDA under Alternative E would be slightly less than the Proposed
Action’s PDE; however, the difference from the Proposed Action is unlikely to be significant.

The No Action Alternative would avoid the negative impacts of the Proposed Action and the negligible beneficial
effect on birds due to the reduction of emissions.

3.3.2.8. Cumulative Impacts

The analysis area for birds includes a 100-mile (161-kilometer) buffer around the shoreline from Maine to Florida

(see Appendix C, Figure C.1-4). Appendix C describes the general activities as well as specific projects that could
contribute to cumulative impacts on birds when combined with the Proposed Action. For the purposes of the following
assessment, direct impacts are limited to collision mortality associated with operating WTGs (MMS 2008;

USFWS 2008).

The following activities included in the cumulative effects scenario associated with the Proposed Action are likely to
result in negligible adverse effects. As such, BOEM does not expect these actions to result in significant cumulative
effects in combination with the Proposed Action.

¢ Wind energy development activities (see BOEM 2012a, 2012b, 2015; USFWS 2008)
e Construction and decommissioning of offshore wind energy facilities (USFWS 2008)

BOEM considers three offshore wind facilities to be reasonably foreseeable, including two Tier 1 projects and one

Tier 2 project (see Appendix C). Although not considered reasonably foreseeable, all four Tier 3 projects could
contribute to cumulative impacts if they come to fruition. However, as described above, there would be minimal, if any,
temporal overlap with the Proposed Action during construction and only temporary, negligible cumulative impacts to
birds. While the extent and type of adverse impacts, if any, to migratory birds resulting from fatal interactions with
operating WTGs is unclear at this time, some level of mortality can be assumed at operating or future operating
offshore wind facilities. Based on the currently available information presented in Appendix C, if the Tier 1 and Tier 2
projects move forward, an additional 21 WTGs could be added to the geographic analysis area. The highest, most
conservative estimate of the number of WTGs associated with the Tier 3 projects would contribute an additional
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232 WTGs. As described above, the likelihood of an individual encountering the RSA of one or more operating WTGs
associated with the Proposed Action when combined with past, present, and future projects is expected to be negligible
for nearly all bird species that occur along the Atlantic coast. Further, the species at greatest risk (jaegers and gulls) are
common species and BOEM does not expect the negligible to minor impacts to have a significant cumulative effect
when the Proposed Action is combined with past, present, and future projects.

To date, four potential offshore wind facilities have identified a submarine export cable route. Reasonably foreseeable
impacts on bird species resulting from the installation of new submarine transmission lines, pipelines, or cables would
be identical to impacts of these activities described in the Proposed Action. BOEM expects all of these impacts to be
temporary and localized in nature and include the same or very similar installation methodologies (see Section
4.2.3.3.2, COP Volume [; Epsilon 2018a). Therefore, BOEM expects these actions, the Proposed Action combined
with past, present, and future projects, to result in negligible adverse impacts on bird species (USFWS 2008).

Currently there are two operating tidal energy projects and one reasonably foreseeable in the cumulative effects area of
analysis (see Appendix C). Due to these types of projects being located below the water surface with no potential for
collision, the Proposed Action when combined with past, present, and future projects would contribute negligible, if
any, effects from the construction and operations of tidal energy projects. These impacts are similar in nature, scope,
and duration as other actions described herein. As such, these actions are not likely to have significant cumulative
effects on bird species in combination with the Proposed Action (see USFWS 2008).

The Muskeget Channel Tidal Test Site/Edgartown-Nantucket Tidal Energy Power Plant Project has been proposed in
Muskeget Channel between Martha’s Vineyard and Nantucket and could overlap with the OECC corridor. BOEM
considers the project speculative because the tidal energy project has not received permits. Appendix C addressed the
project as not reasonably foreseeable.

Onshore development activities that may contribute to cumulative impacts are primarily onshore development projects
located in proximity to the OECRs, landfalls, and substation locations. These projects include onshore wind facilities,
communication towers, and development projects. Reasonably foreseeable impacts resulting from these projects
include (1) land use changes, (2) erosion and sedimentation, (3) visual impacts, and (4) traffic delays associated with
construction. Given the minimal amount of habitat conversion, the Proposed Action, when combined with past,
present, and future projects, would contribute negligible, if any, effects from the construction and operations of onshore
development projects.

BOEM expects the Proposed Action, when combined with past, present and reasonably foreseeable actions, to result in
negligible to minor impacts on bird species, especially when compared to other sources of bird mortality (e.g.
collisions with manmade structures, habitat modification and loss, predation, etc.). Given that (1) adverse impacts on
birds resulting from the Proposed Action are expected to be negligible to minor, (2) new onshore and offshore wind
facilities would require independent environmental reviews, and (3) all other developments in the OCS (e.g. submarine
cables, transmission, and gas lines) would result in short-term, temporary impacts on bird species; no actions provided
in Appendix C and summarized herein are likely to have a significant cuamulative effect in combination with the
Proposed Action.

3.3.2.9. Incomplete or Unavailable Information for Birds

Although population status and trends, as well as risk of collision with operating WTGs, are incompletely known for
some species, the available information was adequate to assess the potential impacts of the proposed Project.

3.3.3. Bats

3.3.3.1. Description of the Affected Environment for Bats

The COP (Volume III; Epsilon 2018a), BOEM 2012a, and BOEM 2015 provide a full discussion of the bat resources
within the proposed Project area, potential impacts on bat resources that could occur as a result of the proposed Project,
and analysis of those potential impacts. The sections below incorporate and summarize independently BOEM-
reviewed or -certified documents by reference. Appendix B also provides an introduction to bats in the proposed
Project area (Section B.5.2.3).

Nine species of bats occur within Massachusetts, eight of which may be present in the proposed Project area (see

COP Volume III, Table 6.3-1; Epsilon 2018a). The endangered Indiana Bat (Myotis sodalis) does not occur in the
greater Cape Cod region and this section therefore does not discuss it further. Bat species consist of two distinct groups
based upon their overwintering strategy: cave-hibernating bats (cave bats) and migratory tree bats (tree bats). Potential
impacts on these two groups of bats resulting from the construction, operations and maintenance, and decommissioning
of the proposed Project are described beginning in Section 3.3.3.2. The Biological Assessment for Construction of the
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Vineyard Wind Offshore Wind Project submitted to USFWS discusses potential impacts on the threatened Northern
Long-Eared Bat (Myotis septentrionalis) (BOEM 2018a).

Regional Setting

Recent studies, combined with historical anecdotal accounts, indicate that migratory tree bats sporadically travel
offshore during spring and fall migration, with 80 percent of acoustic detections occurring in August and September
(Hatch et al. 2013; Pelletier et al. 2013; Stantec 2016; Dowling et al. 2017). However, unlike tree bats, the likelihood of
detecting a Myotis species or other cave bat is substantially less in offshore areas (Pelletier et al. 2013). Regionally,
both resident and migrant bat species occur on islands within Nantucket Sound, indicating that over-water crossings do
occur (MMS 2008). Dowling et al. (2017) documented little brown and eastern red bats leaving Nantucket Island and
crossing open-water in August and September, which is consistent with the migratory chronology of these species. In
all cases, these movements were towards shore and away from the offshore portions of the Project area. Pre-
construction studies at the Block Island Wind Farm indicate that bat use of Block Island is largely limited to the island
and nearshore waters, with limited acoustic detections in offshore habitats (TetraTech 2012). Similarly, no identifiable
bat echolocation calls were detected at the Cape Wind Energy Project area or adjacent open water in Nantucket Sound
during monthly surveys in 2013 conducted by Cape Wind Associates from April to October (ESS 2014).

Existing data from meteorological buoys provide the best opportunity to further define bat use of open-water habitat
where Vineyard Wind would site the proposed Project WTGs. Stantec (2016) found that despite significant distance
from any suitable terrestrial habitat, all five meteorological buoy-sampling locations in the Gulf of Maine detected bats;
however, detection rates were the lowest at these sites when compared to sites located on offshore islands, and use was
sporadic. Given these data, the potential exists for some migratory tree bats to encounter offshore facilities during
spring and fall migration. BOEM expects this exposure risk to be limited to very few individuals and to occur, if at all,
during migration. Given the distance of offshore portions of the Project area from shore, BOEM does not expect
foraging bats to encounter operating WTGs.

The onshore areas in the region of the Proposed Action include forested habitats that provide features suitable for use
by roosting and/or foraging bats (COP Volume III; Epsilon 2018a) as well as dense residential, industrial, and
commercial development. All eight species of bats with the potential to occur in eastern Massachusetts may be present
in onshore areas within the region (see Appendix B, Table B.5-4). There are no known occupied hibernation sites
located on Cape Cod (MNHESP 2016b).

Project Area

The proposed WDA of the Proposed Action is located in open-water habitat far from shore and is representative of
regional conditions. The WDA does not provide suitable roosting or foraging habitat for bats. A possibility exists that
migratory tree bats could encounter operating WTGs associated with the Proposed Action. Given the distance from
shore, however, this possibility is remote.

The Proposed Action includes two alternative landfall sites and associated OECRs that would connect the WDA to the
new onshore substation and ultimately to the Barnstable Switching Station (see Figure 2.1-1). Vineyard Wind would
locate all proposed Project onshore facilities, except the new substation, within existing, previously disturbed, linear
corridors (public road, rail, and electric ROW) and buried below grade.

The proposed Project’s onshore substation would be 7 acres (28,328.1 m?) (See Figure 2.1-1) in area. The proposed
onshore substation is comprised of forested habitat potentially suitable for use by roosting and/or foraging bats. Site
vegetation is comprised primarily of pitch pine (Pinus rigida) and scarlet oak (Quercus coccinea) in the tree layer with
black huckleberry (Gaylussacia baccata) and lowbush blueberry (Vaccinium angustifolium) dominant in the
understory. Bracken fern (Pteridium aquilinum) and teaberry (Gaultheria procumbens) are present as ground covers.
This type of Pitch Pine-Oak-Heath forest is very common and widespread throughout southeastern Massachusetts
(EEA 2016). The onshore substation site lacks any available water source, but some small ponds are located within
approximately 1,400 feet (427 meters) of the substation site and would remain available to resident and migrating bats
(see Section 3.2.2). The proposed substation site provides only moderate-quality habitat for roosting and/or foraging
bats, given the disturbed nature of the substation site as well as the immediate vicinity (see COP Volume III for a
detailed description of current on-site conditions at the substation site).

Aspects of Resource Potentially Affected

While the likelihood of an individual migratory tree bat encountering an operating WTG during migration is very low,
potential impacts to migrating bats may result from the construction, operations and maintenance, and
decommissioning of the proposed Project. Limited potential also exists for migrating bats to encounter vessels during
construction and decommissioning of WTGs, ESPs, and OECCs, although WTG and vessel lights may attract bats due
to increased prey abundance.
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Given historical and recent documentation of migratory tree bats using offshore open-water habitats, some migratory
tree bats may encounter the RSA of WTGs during spring and fall migration. Therefore, the operations of the proposed
Project may result in direct impacts (collision with operating WTGs or barotrauma) and/or indirect impacts (avoidance)
on migratory tree bats.

Potential impacts on bat species may occur during construction and decommissioning of the new onshore substation.
Construction of the new onshore substation would require the removal of 7 acres (28,328.1 m?) of forested habitat that
is potentially suitable for use by roosting and/or foraging bats. Such habitat removal would have the potential for direct
impacts resulting from the removal of an occupied roost tree, as well as indirect impacts resulting from the removal of
potentially suitable habitat.

Threatened and Endangered Bats

The federally threatened northern long-eared bat occurs throughout Massachusetts, including Cape Cod, Martha’s
Vineyard, and Nantucket. The USFWS listed the species as threatened in 2015 and published a final 4(d) rule in 2016,
allowing for incidental take of the northern long-eared bat under certain scenarios, pending compliance with required
conservation measures. Please refer to the BA for further details on this species (BOEM 2018a).

Several state endangered species—the eastern small-footed bat (Myotis leibii), the little brown bat (Myotis lucifugus),
and the tri-colored bat (Perimyotis subflavus)—may occur within the proposed Project area and may have been heavily
impacted by White Nose Syndrome (WNS).

The terrestrial ecology of northern long-eared bats is generally understood; these bats forage under closed canopy
ridges and hillsides, typically relatively close to occupied roost trees (Broders et al. 2006; Brack and Whitaker 2001;
Henderson and Broders 2008; Lacki et al. 2009; Owens et al. 2002). Although the presence of northern long-eared bats
on Martha’s Vineyard and Nantucket illustrate that the species has the ability to cross open water habitats, there are no
records of northern long-eared bats migrating to and from islands to the mainland (Dowling et al. 2017; Pelletier et al.
2013; BOEM 2015). Therefore, it is extremely unlikely that northern-long eared bats would fly over the open ocean
near the offshore portion of the Project area. Similarly, it is very unlikely that state-endangered eastern small-footed,
little brown, or tri-colored bats would encounter offshore facilities during migration (Pelletier et al. 2013;

BOEM 2015).

A review of the Commonwealth’s Natural Heritage & Endangered Species Program’s online database of known
occupied northern long-eared bat habitat indicates that the closest occurrence is approximately 11.5 miles
(18.5 kilometers) northwest of the proposed onshore substation site (EEA 2016).

Current Condition and Trend

Bats are terrestrial species that spend almost their entire lives on or over land. On occasion, tree bats may potentially
occur offshore during spring and fall migration and under very specific conditions like low wind and high
temperatures.

All eight species of bats that occur in coastal Massachusetts, including the northern long-eared bat, may be present near
the onshore facilities. Cave bat species are experiencing drastic declines due to WNS, a fungal bat disease in the United
States resulting in mortality as high as 90 percent at some hibernation sites (Blehart et al. 2009; Gargas et al. 2009;
Turner et al. 2011). In Massachusetts, the eastern small-footed bat’s population status is unknown, but WNS and other
disturbances of hibernation threaten it (Mass Wildlife 2015a). The little brown bat was once the most abundant bat
species in this region, but has suffered greatly from WNS (Mass Wildlife 2015b). Likewise, WNS has devastated the
tri-colored bat in the last ten years (Mass Wildlife 2015c¢). Proposed Project-related impacts have the potential impacts
on cave bat populations already affected by WNS. Conversely, the unprecedented mortality of more than 5.5 million
bats in northeastern North America as of 2015 reduces the likelihood of many individuals being present within the
proposed Project area (USFWS 2015).

3.3.3.2. Environmental Consequences

Relevant Design Parameters

The primary proposed Project-design parameters that would influence the magnitude of the impact on bats are shown
in Appendix G and include the following:

o The new onshore substation, which would require the removal of forested habitat that is potentially suitable for
roosting and foraging;

e The number, size, and location of WTGs; and

e The time of year during which construction occurs.
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Potential Variances in Impacts

Variability of the proposed-Project design exists as outlined in the PDE (see Appendix G). Below is a summary of
potential variances in impacts:

e WTG number, size, and location: The level of hazard related to WTGs is proportional to the number of WTGs
installed; fewer WTGs would present less hazard to bats.

e OECRs: The route chosen (including variants within the general route) would determine the amount of habitat
affected. The western OECR from the Covell’s Beach landfall site to the proposed new substation site includes two
options, and the eastern OECR from the New Hampshire Avenue landfall site to the proposed new substation
includes five options. The sections below detail the pertinent differences among the options with respect to bats.

e Secason of construction: The active season for bats in this area is from May through October. Construction outside
of this window would have a lesser impact on bats than construction during the active season.

3.3.3.3. Impacts of Alternative A (Proposed Action) on Bats
Incremental Contribution of the Proposed Action

Direct and Indirect Effects of Routine Activities

Routine activities would include construction, operations and maintenance, and decommissioning of the Proposed
Action, as described in Chapter 2. Section 3.1 defines direct and indirect impacts. Direct impacts would include direct
mortality as a result of collision with WTGs. Indirect impacts would include temporary or permanent alteration, or loss,
of habitat, including that due to avoidance behavior. BOEM has prepared a BA for the potential effects on the USFWS
federally listed northern long eared bat (BOEM 2018a).

The Proposed Action has the potential to adversely affect one federally listed bat, the northern long-eared bat, during
the course of Project construction and decommissioning. However, as discussed in the BA, BOEM expects no direct
impacts to northern long-eared bats as a result of the construction, operations and maintenance, or decommissioning of
the offshore portions of the Proposed Action (BOEM 2018a); therefore, negligible impacts would occur. This
determination is contingent upon the use of seasonal restrictions related to tree-clearing time of year, which BOEM
could condition as part of COP approval. To be protective of the northern long-eared bats, tree-clearing activities can
occur between November 16 and March 31 of any given year, when the species is not present on the landscape. This
time of year would also benefit non-listed species, none of which would be present on the landscape during tree
clearing activities.

Construction and Installation

Although vessels, ESPs, or WTG towers might attract bats during construction, the bats’ echolocation abilities and
agility make it unlikely that any of these objects would pose a collision risk. Impacts of offshore construction and
installation would therefore be negligible.

Direct impacts could occur when Vineyard Wind fells trees and snags during the construction of the onshore
substation. The proposed substation could potentially affect up to 7 acres (28,328.1 m?). If Vineyard Wind fells trees or
snags during the active season (generally May through October), this could kill bats roosting in the trees/snags,
especially juveniles that are too young to fly away. Pursuant to USFWS requirements, Project related tree-clearing
activities would not occur from June 1 to July 31 to be protective of young bats that are unable to fly. Outside of this
window, bats would likely be able to flush from occupied roost trees to avoid direct impacts, and this risk would
therefore be negligible. While the significance level of impacts would remain the same, BOEM could further reduce
potential impacts if the mitigation measure of no tree clearing (greater than 5 inches [15.2 centimeters] diameter at
breast height) from April 15 through October 31 to minimize effects to species and/or their habitat (see Section 2.2.1
and Appendix D).

Clearing of the substation site would also result in a loss of potentially suitable summer roosting habitat. However, the
habitat that Vineyard Wind would remove is of moderate quality as it is near an already developed area and is
characterized by an extremely cluttered understory. Furthermore, plenty of similar forest habitat is available nearby.
Therefore, impacts would be negligible.

Indirect effects (i.e., displacement from potentially suitable habitats) could occur as a result of construction activities,
which could generate noise sufficient to cause avoidance behavior. Because construction activity would be temporary
and highly localized, however, the impacts on bats would be negligible.

Long-term habitat loss or alteration could also result from the Proposed Action. Widening part of an existing public
utility ROW by clearing trees and shrubs would convert forest and scrubland habitat into managed grassland. The
proposed Project expects to affect approximately 0.2 acres (740 m?) of the eastern OECR under the maximum-case
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scenario; the effects could be less if another route variant were implemented by Vineyard Wind under the Proposed
Action. The proposed new substation site would require the clearing of 7 acres (28,328.1 m?) of pitch pine-oak forest
habitat that is potentially suitable for use by roosting and/or foraging bats. This type of forest is very common
throughout southeastern Massachusetts (Commonwealth of Massachusetts 2016). In addition, the proposed substation
site would be located on the edge of a previously developed site within the Independence Park commercial/industrial
area in the Town of Barnstable. These changes would be expected to have a minimal effect on bats because this type of
forest habitat is common across Cape Cod and is available as a high-quality, contiguous block in the nearby Hyannis
Ponds WMA, which lies as near as 0.25 mile (0.4 kilometer) from the proposed substation area. As a result, BOEM
anticipates negligible potential impacts.

A larger amount of habitat loss and fragmentation may result if the proposed eastern OECR were to follow a proposed
bike path that the MassDFW is considering constructing through the Hyannis Ponds WMA. This option would involve
the clearing of a corridor through a pine-oak forest community that is currently managed by MassDFW for the benefit
of wildlife. This corridor would likely be 40 feet (13 meters) wide by approximately 1.3 miles long (2.1 kilometers),
and would lead to the conversion of approximately 7 acres (28,328.1 m?) of forested habitat to forest edge habitat.
Removal of forested habitat may remove potentially suitable roosting and/or foraging habitat for northern long-eared
bats. As stated in the HCA with the Town of Barnstable, Vineyard Wind would coordinate construction with trail
proponents, and would conduct preparatory work to facilitate subsequent bike path installation (Town of Barnstable
2018b). Potential impacts on bats would be minor if Vineyard Wind selected this route as part of the Proposed Action
before MassDFW cleared the potential bike path. If Vineyard Wind selected this route after MassDFW cleared the
potential bike path and committed to that new use, BOEM would expect the Proposed Action to have negligible
incremental impacts in this area. It is important to note that impacts associated with the proposed bike path, if any,
could occur regardless of the OECR selected. However, if BOEM conditions the COP approval with the mitigation
measure of no tree clearing from April 15 through October 31, impacts could be reduced to negligible because this
would minimize effects to species and/or their habitat (see Section 2.2.1 and Appendix D).

Operations and Maintenance

Cave bats, which rarely move offshore even during fall migration, would not be exposed to the RSA of WTGs in the
Project area. Tree bats, however, may pass through the WDA during the fall migration. Tree bat species that may
encounter the WDA include the eastern red bat, the hoary bat, and the silver-haired bat. Offshore operations and
maintenance would present a seasonal risk factor to migratory tree bats that may utilize the offshore portions of the
Project area during fall migration. Further, the potential collision risk to migrating tree bats varies with climatic
variables. While the existing literature demonstrates that some potential exists for migrating tree bats to encounter
operating WTGs during fall migration, the overall occurrence of bats on the OCS is very low, and the likelihood of an
individual encountering operating WTGs under adverse weather conditions would be so low as to be negligible.
Although little is known about overall population levels of tree bats, BOEM anticipates that the expected rarity of bats
encountering WTGs would lead to only negligible impacts, if any, on migratory tree bat populations.

BOEM does not expect normal onshore operations and maintenance activities to involve further habitat alteration or
otherwise impact bats. Normal operation of the substation would generate continuous noise, but BOEM expects
negligible associated impacts in the context of other commercial and industrial noises near the proposed substation.
Vineyard Wind would typically accomplish maintenance and any necessary repairs through manholes, within the
fenced area of the substation site or well within the existing public utility ROW. Management of the existing utility
ROW would continue to involve periodic removal of tree saplings, possibly through mowing and/or prescribed fire.
Onshore impacts on bats due to operations and maintenance would be negligible.

Decommissioning

Vineyard Wind would likely leave onshore facilities in place for future use (see Chapter 2). There are no plans to
disturb the land surface or terrestrial habitat during the course of Proposed Action decommissioning. Therefore,
onshore impacts of decommissioning would be negligible. However, Vineyard Wind would remove the offshore
WTGs and ESPs. This impact would likely be similar in nature, extent, and intensity to the impacts of WTG and ESP
installation.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. These activities would generally
require intense, temporary activity to address emergency conditions. The noise made by onshore construction
equipment or offshore repair vessels could temporarily deter bats from approaching the site of a given non-routine
event. BOEM expects negligible impacts on bats because these activities would be temporary and last only as long as
repair or remediation activities were necessary to address these non-routine events.
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Conclusion

Construction, installation, and decommissioning of the Proposed Action would have negligible impacts on bats,
especially if conducted outside of the active season. The main significant risk would be from operation of the offshore
WTGs, which could lead to negligible impacts in the form of direct mortality, although BOEM anticipates this to be
rare.

Based on the analysis above, and under routine circumstances, the Proposed Action would have negligible impacts on
bats; however, if the eastern OECR were chosen and construction occurred before MassDFW cleared the potential bike
path, the Proposed Action would have minor impacts on bats. However, if BOEM conditions the COP approval with
the mitigation measure of no tree clearing from April 15 through October 31, impacts could be reduced to negligible as
this would minimize effects to species and/or their habitat (see Section 2.2.1 and Appendix D).

The analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful
scenario within the PDE, smaller amounts of construction or infrastructure development would result in lower impacts,
but would not likely result in different impact ratings than those described above.

3.3.3.4. Impacts of Alternative B, C, and D on Bats

The direct, indirect, and cumulative impacts of the construction and installation, operations and maintenance, non-
routine activities, and decommissioning of Alternatives B, C, and D1 on bats would be practically identical to those of
the Proposed Action. Based on the analysis above, and under regular circumstances, Alternatives B, C, and D1 would
have negligible impacts on bats. Under Alternatives D1 and D2, the acreage of the WDA would increase compared to
the Proposed Action. This could potentially lead to a slightly increased risk of migrating bats encountering the WDA.
While D2 would increase the acreage of the WDA, the impacts from this factor would likely remain negligible to
minor. While these alternatives may result in differing numbers of WTGs and/or differing Project footprints, no
significant increase in collision risk would be expected given the presumed lack of use by migratory tree bat species.
While the significance level of impacts would remain the same, BOEM could further mitigate potential impacts of
construction, operations and maintenance, and decommissioning by requiring Vineyard Wind to comply with one or
more of the additional mitigation measures identified as a condition of COP approval (see Appendix D).

3.3.3.5. Impacts of Alternative E on Bats

With the exception of the number of WTGs, the direct, indirect, and cumulative impacts of the construction and
installation, operations and maintenance, non-routine activities, and decommissioning of Alternative E would be
practically identical to those of the Proposed Action.

Under Alternative E, the WDA would contain no more than 84 WTGs. This alternative would include approximately
16 percent fewer WTGs than the maximum-case scenario under the Proposed Action. As demonstrated by Johnston

et al. (2013), the use of fewer, larger WTGs may be an effective method of reducing collision risk; thus, this alternative
could be less likely to affect bats than the Proposed Action. Impacts from this factor would likely remain negligible to
minor. Mitigation measures identified above would also be applicable to this alternative.

3.3.3.6. Impacts of Alternative F (No Action Alternative) on Bats

As described in Section 3.3.3.1, bats will continue to be present in the study area under the No Action Alternative. If
BOEM does not approve the proposed Project (either the Proposed Action or another action alternative), the conditions
of bat resources would likely continue along their current trends. In the case of most species of cave bats, WNS would
continue to strain populations. For several tree bat species, expansion of terrestrial wind energy development would
continue to result in some incidental take each year during migration.

The region would miss an opportunity to reduce emissions of carbon dioxide, nitrogen oxides, and SO, by 1,630,000;
1,050; and 860 tons per year, respectively; such reductions in emissions could have a negligible beneficial effect on
birds. If wind energy development were to occur elsewhere on land in Massachusetts as a result of the current demand
for wind energy going unfulfilled by the proposed Project, the impacts on bat populations would likely be more severe
than under the proposed Project. Construction of terrestrial wind facilities require some habitat conversion for the
WTGs and associated infrastructure. In the northeast, this would result in a slight increase in forest fragmentation and
habitat loss.

3.3.3.7. Comparison of Alternatives for Bats

With respect to bats, Alternatives B and C are identical to the Proposed Action. Alternatives D1 and D2 could
potentially lead to a slightly increased risk of migrating bats encountering the WDA, but the difference from the
Proposed Action is unlikely to be significant.
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The risk of migrating tree bats encountering the WDA under Alternative E would be slightly less than the Proposed
Action’s PDE; however, the difference from the Proposed Action is unlikely to be significant.

The No Action Alternative would completely avoid the negative impacts of the Proposed Action on bat species
described herein. However, potential adverse impacts associated with other activities that still may occur could result in
impacts on bats.

3.3.3.8. Cumulative Impacts

The analysis area for bats includes a 100-mile (161-kilometer) buffer around the shoreline from Maine to Florida (see
Appendix C, Figure C.1-4). Appendix C describes the general activities as well as specific projects that could generate
cumulative impacts on bats. For the purposes of the following assessment, direct impacts are limited to collision
mortality associated with operating WTGs (see MMS 2008; USFWS 2008).

As described herein, the following activities included in the cumulative effects scenario associated with the Proposed
Action are likely to result in negligible adverse effects. As such, BOEM does not expect these actions to result in
significant cumulative effects in combination with the Proposed Action.

e  Wind energy development activities (see BOEM 2012a, 2012b, 2015; USFWS 2008)
e  Construction and decommissioning of offshore wind energy facilities (USFWS 2008)

BOEM considers three offshore wind facilities to be reasonably foreseeable, including two Tier 1 projects and one
Tier 2 project (see Appendix C). Although not considered reasonably foreseeable, all four Tier 3 projects could
contribute to cumulative impacts if they come to fruition. As described above, there would be minimal temporal
overlap during construction and only temporary, negligible cumulative impacts to bats.

As described above, cave bat species are unlikely to occur on the OCS; as such, BOEM does not expect any cumulative
impacts associated with offshore wind development on these species. While the extent and type of adverse impacts, if
any, to migratory tree bats resulting from fatal interactions with operating WTGs is unclear at this time, BOEM
assumes some level of mortality during operation of offshore wind facilities. Based on the currently available
information presented in Appendix C, if the Tier 1 and Tier 2 projects move forward, an additional 21 WTGs could be
added to the geographic analysis area. The highest, most conservative estimate of the number of WTGs associated with
the Tier 3 projects would contribute an additional 232 WTGs. As described above, the likelihood of an individual
encountering the RSA of one or more operating WTG associated with the Proposed Action when combined with past,
present, and future projects is expected to be so low as to be negligible for migratory tree bats, and BOEM does not
expect these impacts to have a significant cumulative effect.

In addition to the low likelihood of individual bats encountering operating WTGs associated with the Proposed Action,
any new operating offshore wind facilities would require a thorough regulatory and environmental review to
appropriately site the facility to avoid, minimize, and mitigate adverse impacts on bat species, further reducing the
likelihood of adverse cumulative impacts in combination with the Proposed Action.

To date, four potential offshore wind facilities have identified a submarine export cable route. Reasonably foreseeable
impacts on bat species resulting from the installation of new submarine transmission lines, pipelines, or cables would
be identical to impacts of these activities described in the Proposed Action.

BOEM expects all of these impacts to be temporary and localized in nature and include the same or very similar
installation methodologies (see Section 4.2.3.3.2, COP Volume I; Epsilon 2018a). Therefore, BOEM expects these
actions, the Proposed Action combined with past, present, and future projects, to result in negligible adverse impacts on
bat species (USFWS 2008).

Currently there are two operating tidal energy projects and one reasonably foreseeable in the cumulative effects area of
analysis (Appendix C). Due to these types of projects being located below the water surface with no potential for
collision, the Proposed Action when combined with past, present, and future projects would contribute negligible, if
any, effects from the construction and operations of tidal energy projects. Reasonably foreseeable impacts on bat
species resulting from the construction and operation of tidal energy projects would include increased vessel traffic and
associated effluent discharges, air emissions, and noise (FERC 2011, 2012a, 2012b); however, BOEM expects these
actions to result in negligible adverse impacts.

These impacts are similar in nature, scope, and duration as other actions described herein. As such, these actions are not
likely to have significant cumulative effects on bird species in combination with the Proposed Action (USFWS 2008).

The Muskeget Channel Tidal Test Site/Edgartown-Nantucket Tidal Energy Power Plant Project has been proposed in
Muskeget Channel between Martha’s Vineyard and Nantucket and could overlap with the OECC corridor. BOEM
considers the project speculative because the tidal energy project has not received permits. Appendix C addressed the
project as not reasonably foreseeable.
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Onshore development activities that could contribute to cumulative impacts are primarily onshore development
projects located in proximity to the OECRs, landfalls, and substation. Onshore development projects with potential
cumulative impacts could include visible infrastructure such as onshore WTGs and cell towers, and other energy
projects such as transmission and pipeline projects. Coastal development projects permitted through the Massachusetts
regional planning commissions and towns may also contribute to cumulative impacts. These may include residential,
commercial, and industrial developments spurred by population growth in the region. Given the extremely small
percentage of potentially suitable habitat that would be removed, negligible impacts associated with the Proposed
Action when combined with past, present, and future projects are not expected to result in adverse cumulative effects in
combination with reasonably foreseeable onshore development outlined in Appendix C.

BOEM expects the Proposed Action when combined with past, present, and reasonably foreseeable actions to result in
negligible impacts on bat species, especially cave bats, which do not typically occur in the WDA. Given that

(1) adverse impacts on migratory tree bats resulting from the Proposed Action are expected to be negligible, (2) new
onshore and offshore wind facilities would require independent environmental reviews, and (3) all other developments
in the OCS (e.g., submarine cables, transmission, and gas lines) would result in short-term, temporary impacts to
migratory tree bat species; no actions provided in Appendix C and summarized herein would likely have a significant
cumulative effect on bats in combination with the Proposed Action.

3.3.3.9. Incomplete or Unavailable information for Bats

Although estimates of population size, survival rates, reproductive rates, and other biological parameters are lacking for
many species of bats, existing information seems adequate to assess the potential impacts of the proposed Project.

3.3.4. Coastal Habitats

3.3.4.1. Description of the Affected Environment for Coastal Habitats

This section describes the coastal habitats of the proposed Project’s offshore facilities, which includes the landfall
locations and a portion of the proposed offshore export cable. See Section 3.3.5 for a discussion on benthic resources,
and see Section 3.3.6 for a discussion on finfish, invertebrates, and essential fish habitat within the Project area. See
Section 3.3.1 for the discussion on terrestrial habitat and wetlands.

Regional Setting

The Massachusetts Office of Coastal Zone Management (CZM) manages coastal habitat within the proposed Project
area. The 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 proposed Project’s coastal habitat
is defined as the affected area out to the 3-nautical-mile limit and includes the portions of the two proposed OECCs and
the two proposed landfall sites (see Figures 2.1-1 and 2.1-4). The offshore portion of the proposed Project area
approaches coastal waters of Rhode Island, but it is so far offshore that it does not approach any coastal habitats of
Rhode Island.

Project Area

The proposed offshore Project area is subdivided into five geological zones based on physical characteristics and
benthic substrate. Coastal habitat is present in Zones 2, 3, 4, and 5 (see COP Table 2.1-4 and COP Figure 2.1-11
(Volume II-A; Epsilon 2018a). Typically, water depth in the proposed Project area’s coastal habitat 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 the 2016—2017 biological surveys helped determine habitat type (COP Volume 1I-A,
Section 5; Epsilon 2018a). See Section 3.3.5 for a discussion of benthic organisms associated with these types of
habitats.

Aspects of Resource Potentially Affected

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, 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
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22.9 feet (7 meters) high. This complex habitat also includes shell aggregates, cobble beds with and without sponge
cover, sulfur sponge (Cliona celata) beds, and a few isolated boulders.

Vineyard Wind would bury the proposed offshore export cable within the OECC at 5 to 8 feet (1.5 to 2.5 meters) below
the seafloor. Both proposed OECCs 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). 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 (see COP Figure 5.1-2 (Volume 1I-A; Epsilon 2018a). The substrates within the
OECC:s differ slightly; for example, there are biogenic structures (e.g., burrows, depressions, cerianthid anemones, and
hydroid patches) along the western OECC leading to the Covell’s Beach landfall site, but these are not known along the
eastern OECC leading to the New Hampshire Avenue landfall site. These differences could be due to tidal currents,
which can potentially influence seabed morphology and grain size of the local substrates. As the survey of the proposed
OECC approached the mainland shore, pebble-cobble substrate was found mostly along the eastern OECC, and was
generally associated with shell aggregates further from shore (approximately 2 nautical miles from the mouth of Lewis
Bay) or with flat sand and silt substrate closer to shore (near the mouth of Lewis Bay) (COP Volume II-A; Epsilon
2018a). These coarser substrates provide complex interstitial spaces for shelter and generally exhibit greater faunal
diversity.

“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 two proposed OECCs (Epsilon 2018a). The proposed Project area 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
two proposed OECCs to avoid sensitive habitat (Figure 3.3.4-1).

Although there were a few targeted surveys between 2016 to 2018 (see COP Appendix II-H, Epsilon 2018a), there
were no observations of living bottom (coral, macroalgae, mussels, serpulid worms, sabellarrid worms, or other
biogenic reef structures) in the OECC, with the exception of a single slipper limpet reef in the eastern OECC (see
COP Volume III Section 6.5.1.1 and 6.5.1.3, and Appendix II-H, Epsilon 2018a). The next closest known living
bottom is a patch of stony cup coral (4strangia sp.) in Zone 3, approximately 5.6 miles (9 kilometers) west of the
OECC.

Vineyard Wind’s survey data indicate hard/complex bottom habitat in the coastal habitat of the proposed Project area,
but not eelgrass. Hard/complex bottom habitat is composed of a majority of coarse material (e.g., gravel, cobbles, and
boulders combined in a sand substrate). This habitat type provides attachment sites for sessile benthic organisms. This
habitat supports fish because the larger boulders and sponges rise above the seabed and are resistant to movement by
currents. The Muskeget Channel area includes several pebble-cobble-sponge habitats and other hard/complex bottom
habitats. Both proposed OECC routes would encounter hard/complex bottom habitats. Based on underwater video
transects, two slipper limpet reef habitats were identified south of Point Gammon on the south shore of the Cape, which
is located within the proposed eastern OECC. Additionally, an artificial reef is located outside the proposed Project area
in Zone 4, approximately 5.3 miles (8.5 kilometers) east of the eastern OECC near the mainland.

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 (4rgopecten
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). Strands of eelgrass
observed in underwater video transects at depths of 26 to 33 feet (8 to 10 meters) were dead, had dark brown-black
leaves, and were drifting. No evidence of eelgrass was detected in the sonar data or the underwater video transects
inside the proposed Project area, although there are eelgrass beds nearby (COP Figure 6.4-1 [Volume III; Epsilon
2018a]). See Section 3.3.6 for a discussion of essential fish habitat and eelgrass beds.

The Covell’s Beach landfall site would not require any disturbance to sensitive habitats in the coastal zone of the
proposed Project (Epsilon 2018a). No mapped hard/complex bottom habitat or eelgrass beds are located in this vicinity
except for a small eelgrass bed near Spindle Rock, approximately 0.4 mile (0.6 kilometer) oftshore, which Vineyard
Wind would avoid during construction. Proposed Project activities would be limited to paved surfaces, including a
public roadway and a parking lot, with impacts on an adjacent sandy public beach unlikely.
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The New Hampshire Avenue landfall site has a more limited workspace, which the proposed Project could affect if
conventional open-cut trenching were used (Epsilon 2018a). The proposed Project could affect approximately

1,500 square feet (140 square meters) of beach, and temporary riprap removal could be required at the existing seawall.
The remaining work at this landfall location would occur in already paved or otherwise developed areas. If Vineyard
Wind used HDD instead of trenching, potential impacts on the local area would be less and would be limited to existing
paved surfaces (Epsilon 2018a).° Vineyard Wind did not identify hard/complex bottom habitats or eelgrass beds in this
area.

Condition and Trend

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. 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 (USDOI
MMS 2009).

Strong tidal currents near Muskeget Channel lead to more temporal variability, as each turn of the tide 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.

Hard/complex bottom habitats are less common and better studied. Historical maps of hard/complex bottom

(CZM 2014) indicated its presence in all of Muskeget Channel proper. However, surveys conducted in 2017 (see
COP Volume II-A and Appendix II-H, Epsilon 2018a) found hard/complex bottom covering much of the Eastern
Muskeget Option of the OECC route, but not most of the Western Muskeget Option, which was mostly composed of
sand waves. Therefore, the hard/complex bottom coastal habitat in this area is subject to change over time.

Development, commercial fishery activities, and tourism in the area could affect the sensitive habitats in the proposed
Project’s coastal area (e.g., hard/complex bottom and eelgrass beds). Eelgrass habitats 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 since 1994 (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” (Center for Coastal Studies 2017).

Landward of the intertidal zone, coastal habitat near the proposed Project area 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
are vulnerable to the effects of projected climate change and relative sea-level rise (Roberts et al. 2015). Mainland
coastal habitat near the proposed Project area is almost completely developed with groins, jetties, seawalls, residences,
and light commercial establishments (Thieler et al. 2013). Development is likely to continue as the resident and
vacationer populations expand. Section 3.4.4 and Section 3.4.6 provide further discussions of these subjects.

3.3.4.2. Environmental Consequences

Relevant Project Design Parameters

The primary proposed-Project design parameters that would influence the magnitude of the impact on coastal habitats
are shown in Appendix G and include the following:

e The landfall site chosen;
e The routing variants within the OECC within state waters; and
e The dredging and cable installation method(s) used.

Potential Variances in Impacts

Variability of the proposed-Project design exists as outlined in the PDE (see Appendix G). Below is a summary of
potential variances in impacts:

e Landfall site selection and associated OECC route: The size and the nature of impacts would likely differ for
the two proposed landfall sites; the landfall site selected would also determine the route for the OECC as it
approaches landfall. The Covell’s Beach landfall site might generate fewer overall impacts on coastal habitat. The

% As described the Section 3.3.4.2, BOEM could reduce potential impacts by requiring the use of HDD at landfall sites as a condition of COP
approval.
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New Hampshire Avenue landfall site could potentially affect a greater area of coastal habitat at the shoreline, along
the OECC within Lewis Bay, and along the OECC in northern Nantucket Sound. This OECC would also be
approximately 4.8 miles (7.8 kilometers) longer.

e Landfall site construction method: Using HDD for construction would likely lead to fewer impacts than using
conventional open-cut trenching. Vineyard Wind prefers open-cut trenching at the proposed New Hampshire
Avenue landfall site.

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 hard/complex bottom habitat than the Western Muskeget Option
(COP Volumes I-1II; Epsilon 2018a).

e Dredging and cable installation methods: Among the several methods proposed (see Construction and Installation
of Offshore Components, below), the TSHD would likely cause greater impacts, both in the dredging corridor and
in the spoils dumping areas, than would mass flow excavation. Likewise, Vineyard Wind might be able to
accomplish cable burial with fewer impacts if jet plowing were the primary burial method used.

3.3.4.3. Impacts of Alternative A (Proposed Action) on Coastal Habitats

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with Project
construction, operations, maintenance, and decommissioning.

Direct and Indirect Effects of Routine Activities

The sections below summarize the potential direct and indirect impacts of the Proposed Action on coastal habitats
during the various phases of the Proposed Action. Direct impacts would include physical alteration or loss of coastal
habitat. Indirect impacts would include changes to nearby areas that could eventually cause alteration of coastal habitat,
(e.g., sedimentation).

Construction and Installation of Offshore Components

The process of cable laying and burial would affect seafloor coastal habitats along the OECC (see Figure 2.1-3).
Although some of the OECC area is outside the 3-nautical-mile line that defines coastal habitat, cable installation and
sand wave dredging along the entire OECC may directly affect up to 117 acres temporarily (0.47 km?) in the
maximum-case scenario, which includes the New Hampshire Avenue landfall site and the East Muskeget Option.
Impact-generating factors during cable installation include vessel anchoring, dredging and cable burial, sediment
suspended by the burial process, and the installation of rock or concrete protection.

Plans call for anchoring in Muskeget Channel and Lewis Bay, although anchoring may also occur anywhere along the
OECC (COP Volume II; Epsilon 2018a). Anchors would leave a temporary mark on the seabed. The frequency of
anchoring and extent of potential impacts are difficult to predict. If the proposed Project anchored upon any
hard/complex bottom, eelgrass beds, 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.
While the significance level of impacts would remain the same, BOEM could reduce potential impacts by requiring all
vessels deploying anchors to use, whenever feasible and safe, mid-line anchor buoys to reduce the amount of anchor
chain/line that touches the seafloor (see Appendix D). See Section 3.3.5 for a discussion on benthic habitat effects.

Cable burial would lead to a direct impact on coastal habitats. 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. At locations with large sand waves, dredging of the top

1 to 14 feet (0.5 to 4.5 meters) may be necessary. 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. Considering the area
affected in relation to the expanse of surrounding habitat, impacts would likely be minor.

Vineyard Wind has proposed several dredging techniques and cable burial methods that would be used in different
portions of the OECC or in combination. 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. Jetting, or mass flow excavation, uses water jets to push sediment aside, but this method is not
able to remove as much sediment as a TSHD, which 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
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a trench in which the cable can be installed and buried. Other possible installation techniques include using a blunt
plow to push aside boulders and a special shallow-water tractor that crawls along the seafloor and uses one of the above
tools to perform installation in areas that are too shallow for vessels (e.g., Lewis Bay) (COP Volume I, Section
4.2.3.3.2; Epsilon 2018a).

Although difficult to predict quantitatively, dredging and burial impacts would likely be minimized if the jet excavation
and plowing methods were used, resulting in minor impacts. However, under the maximum-case scenario, dredging of
up to 69 acres (0.3 km?) would have a moderate impact. Dredging would involve removing the top of the (primarily
sandy) seabed, moving the dredge vessel several hundred yards (meters) away, and dropping piles of the dredged
material in a different place within the OECC (COP Volume I1I; Epsilon 2018a). In addition to the area covered by the
main part of each dredge spoils pile, sedimentation is predicted to extend a considerable distance from the pile;
deposition up to 0.8 inches (20 millimeters) may extend up to 0.5 miles (0.9 kilometers) from each disposal site and
cover up to 34.6 acres (0.1 km?) (Appendix I1I-A; Epsilon 2018a). 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. A sediment disturbance model constructed for the Proposed Action indicated that
sediment deposition greater than 0.04 inches (1 millimeter) would be mostly limited to within approximately 328 feet
(100 meters) of the cable centerline (Appendix I1I-A; Epsilon 2018a). Deposition of 0.04 to 0.2 inches (1 to

5 millimeters) would probably have a minor impact on seafloor habitat, and deposition of lesser amounts would
probably have a negligible impact on coastal habitats or organisms (Wilber et al. 2005). Deposition of 0.04 to

0.2 inches (1 to 5 millimeters) of sediment could potentially occur on up to 2,594 acres (10.5 km?), while deposition of
more than 0.2 inches (5 millimeters) would be limited to 101 acres (0.4 km?). As a potential additional mitigation
measure, BOEM could require that all dredging and cable installation activities use the least environmentally harmful
method that would be effective in each area (see Appendix D). Even if jet excavation and plowing were the primary
methods used, it is likely that dredging would still be required along a minority of the OECC (Epsilon 2018a).

Sedimentation of seagrass beds would negatively impact habitat quality, and any seagrass beds within approximately
328 feet (100 meters) of the cable centerline would be vulnerable; however, the closest seagrass bed is the Spindle
Rock eelgrass bed and hard-bottom complex approximately 380 feet (100 meters) from the proposed OECC
approaching the Covell’s Beach landfall site (see Figure 1-4 in Epsilon 2018c). Because this habitat would lie just
outside the predicted zone of significant sedimentation, the resulting impacts would be negligible. The OECC
approaching the New Hampshire Avenue landfall site would proceed through Hyannis Harbor and Lewis Bay, where
surveying for seagrass in July 2018 found no viable beds. Overall, sedimentation due to cable installation would likely
result in negligible impacts, as currents within the Proposed Action area tend to redistribute sediments over time.

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. 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. By adding hard surfaces, vertical relief, and habitat complexity, such changes could lead
to increases in faunal diversity (Langhamer 2012; Taormina et al. 2018). This conversion to rare hard-bottom habitat,
and the increase in faunal diversity that is likely to result, would be considered a beneficial impact. 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 (Sheechan 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 (idem). Considering that most
of the proposed OECC lacks hard/complex bottom, it is likely that Vineyard Wind would add more hard-bottom area
than would be damaged by protective installations. Thus, the hard protection aspect might result in a minor beneficial
or negligible impact on coastal habitats.

Vineyard Wind has committed to performing post-construction monitoring for examining the disturbance of and
recovery of coastal and benthic habitats (COP Appendix I1I-D; Epsilon 2018a) in the Proposed Action area. Although
this would involve localized disturbances of the seafloor habitat, the results of this mitigation 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.

The OECC route in the vicinity of Muskeget Channel may affect the level of impact. The Eastern Muskeget Option is
approximately 1.8 miles (2.9 kilometers) longer and contains more hard/complex bottom habitat than the Western
Muskeget Option; therefore, the effects on the hard/complex habitat within the Eastern Muskeget Option could result in
moderate impacts while the use of the sandier Western Muskeget Option would likely result in minor impacts.
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Construction and Installation of Onshore Components

The relevant onshore components include the landfall site(s) and the seaside Operations and Maintenance Facility in
Vineyard Haven. Given that all of these onshore components would be located in and underneath areas that are already
developed and are practically devoid of coastal habitat, the impacts of the onshore components on coastal habitats
would likely be negligible.

However, the proposed Project could affect the New Hampshire Avenue landfall site during construction if
conventional open-cut trenching were used instead of HDD (COP Volume III; Epsilon 2018a). Trenching would
involve the temporally removal of approximately 1,500 square feet (140 m?) of beach habitat and riprap. It is possible,
but unlikely, that a failure of sedimentation control measures or other construction BMPs at this site could result in
sedimentation of rocky shoreline habitat in the immediate vicinity. Spills of fluids from construction equipment also
present a risk; Vineyard Wind would mitigate this risk by following BMPs designed to reduce the likelihood of a spill,
and Vineyard Wind has prepared a spill response plan detailed in the COP Appendix I-A (Epsilon 2018a) to respond to
such an event. After construction, Vineyard Wind would restore the site as closely as practicable to the original
conditions, including replacement of submerged riprap/concrete seawall. Considering the marginal quality of the
existing habitat at this site, and the proposed avoidance and mitigation measures, the Proposed Action is likely to have
a minor impact on coastal habitat at this site if Vineyard Wind implemented the open-cut trenching method. If
Vineyard Wind used HDD instead of trenching, potential impacts on coastal habitat at this site would likely be
negligible; therefore, BOEM could reduce potential impacts of the Proposed Action by requiring the use of HDD at
landfall sites as a condition of COP approval (see Section 2.2.1). If Vineyard Wind selected the Covell’s Beach landfall
site, onshore impacts on coastal habitat would be negligible because of the use of HDD to transition from offshore to
onshore and avoid coastal habitats of Covell’s Beach area.

Operations and Maintenance

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 seaside Operations and Maintenance Facility in Vineyard Haven (see Section 2.1.1.2) is located in an area devoid
of valuable coastal habitat, so no indirect impact would be likely in that area; therefore, BOEM expects impacts to be
negligible. Vineyard Wind would typically accomplish maintenance and any necessary repairs at the landfall sites
through manholes at the splice vaults; BOEM does not expect this to affect coastal habitats.

Decommissioning

As described in Section 2.1.1.3, Vineyard Wind would likely leave onshore facilities in place for future use. There are
no plans to disturb the land surface near coastal habitats during the course of Proposed Action decommissioning.
However, Vineyard Wind would remove scour protection and hard protection atop cables, and may remove the
offshore export cable. This could have an impact on submerged coastal habitats when vessel anchoring, seafloor
dredging, and the removal of scour protection are necessary. These impacts would likely be similar in nature, extent,
and intensity to the impacts of cable installation.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. The foreseen activities and events
that could affect this resource include corrective maintenance offshore, cable displacement or damage by vessel
anchors or fishing gear, chemical spills offshore, severe weather and natural events, and terrorist attacks. These
activities would generally require intense, temporary activity to address emergency conditions. Non-routine activities
could also include accidental spills of fuel, lubricating oils, drilling mud if HDD is used, or other materials used inside
equipment during construction, operations and maintenance, and decommissioning. Vineyard Wind’s implementation
of the draft Oil Spill Response Plan (COP Volume I; Epsilon 2018a) for the Proposed Action is anticipated to limit any
effects of accidental spills to minor impacts.

Conclusion

Throughout the entire OECC, the Proposed Action could negatively affect up to 186 acres (0.75 km?), and could
positively affect up to 35 acres (0.1 km?). In summary, BOEM’s analysis presented above concludes the following:

e Vessel anchoring would result in minor to moderate impacts.

Dredging and cable installation would result in minor to moderate impacts.

The addition of hard protection might result in a negligible or minor beneficial impact.
Cable landfall would result in negligible to minor impacts.
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Considering the likely balance of potential beneficial and potential negative changes, the Proposed Action would likely
result in net negligible impacts on coastal habitats, although minor beneficial or minor negative impacts could occur.
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.

3.3.4.4. Impacts of Alternative B on Coastal Habitats
Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

The only difference between Alternative B and the Proposed Action is that Alternative B does not permit the use of the
New Hampshire Avenue landfall site. Under this alternative, all of the onshore components would be located in and
underneath areas that are already developed for human use and are practically devoid of coastal habitat.

Cable installation within the final approach of the OECC leading to the Covell’s Beach landfall site would likely
generate few, if any, impacts on coastal habitat. Plans for cable installation within the remainder of the OECC under
this alternative differ from those under the Proposed Action only in OECC location and length. The OECC would be
approximately 4.8 miles (7.8 kilometers) shorter under Alternative B than under the maximum-case scenario of the
Proposed Action using the New Hampshire Avenue landfall site. According to the results of the sediment dispersion
model (Epsilon 2018a), deposition of 0.04 to 0.2 inches (1 to 5 millimeters) of sediment could potentially occur on up
to 2,248 acres (9.1 km?), while deposition of more than 0.2 inches (5 millimeters) would be limited to 91 acres

(0.4 km?) along the western OECC to the Covell’s Beach landfall site. Although slightly reduced compared to the
Proposed Action, the effects would remain measurable until the impacting agents were removed; therefore, impacts due
to construction and installation of Alternative B would likely be minor.

Operations and Maintenance

The impacts due to operations and maintenance under this alternative would be the same as those under the Proposed
Action.

Decommissioning

Vineyard Wind would likely remove the offshore export cable during the course of Project decommissioning. This
could have an impact on submerged coastal habitats when vessel anchoring, seafloor dredging, and the removal of
scour protection are necessary. These impacts would likely be similar in nature, extent, and intensity to the impacts of
cable installation, and would be slightly less than under the maximum-case scenario within the Proposed Action.

Direct and Indirect Effects of Non-Routine Activities

The impacts due to non-routine activities under this alternative would be the same as those under the Proposed Action.

Conclusion

Alternative B, using the Covell’s Beach landfall site and OECC, could negatively affect up to 160 acres (0.65 km?), the
extent of sedimentation and dredging. Under the maximum-case scenario for Alternative B OECC, Vineyard Wind
estimates that up to 27 acres (0.1 km?) of cable corridor within the OECC would need protection. This would be a
lesser impact compared to the maximum-case scenario of the Proposed Action. Compared to the Proposed Action,
making landfall under this alternative would result in negligible impacts. Sedimentation could affect the largest area,
and would likely result in minor impacts. Considering the potential beneficial and potential negative changes,
Alternative B seems most likely to result in negligible impacts on coastal habitats, although minor beneficial or minor
negative impacts could occur.

3.3.4.5. Impacts of Impacts of Alternatives C, D, and E on Coastal Habitats

Alternatives C, D (including sub-alternatives D1 and D2), and E differ from the Proposed Action only within the
WDA. Because the WDA lies offshore of any coastal habitat, the impacts on coastal habitat under these alternatives
would be the same as those of the Proposed Action: likely negligible, but possibly minor beneficial or minor
negative.
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3.3.4.6. Impacts of Alternative F (No Action Alternative) on Coastal Habitats

As described in Section 3.3.4.1, coastal habitats are and will continue to be present in the study area under the

No Action Alternative. Maintenance of existing public and private beaches, seawalls, roads, and public utilities will
continue indefinitely. Outside of currently protected areas, the conversion of coastal natural areas to developed
residential, commercial, and industrial uses is likely to continue.

If BOEM does not approve the proposed Project (either the Proposed Action or another action alternative), the above
present and foreseeable actions are likely to continue. The conditions of coastal habitat resources would likely continue
along their current trends.

3.3.4.7. Comparison of Alternatives for Coastal Habitats

Under Alternative B, the OECC would be approximately 4.8 miles (7.8 kilometers) shorter than under the maximum-
case scenario under the Proposed Action (the New Hampshire Avenue landfall site), and would affect approximately
26 acres (40,469 m?) less of coastal habitat. Furthermore, Alternative B would avoid negative impacts on coastal
habitat at and above the shoreline, as HDD would be utilized.

Alternatives C, D, and E are identical to the Proposed Action with respect to coastal habitats.

Alternative F would entirely avoid the negative impacts and potential environmental benefits (e.g., the creation of new
hard/complex bottom habitat in the form of rock cable protection) of the proposed Project, although other changes to
coastal habitat may continue to occur.

3.3.4.8. Cumulative Impacts

The analysis area for coastal habitat includes the lands and waters within the seaward limit of the state’s territorial sea
to 100 feet landward of the first major land transportation route encountered (e.g., a road, highway, rail line). The
cumulative impact analysis area includes all such areas that overlap the proposed Project area, plus a 1-mile buffer on
all sides (see Appendix C, Figure C.1-5). Appendix C describes projects that could generate cumulative impacts on
coastal habitats.

The past projects that have contributed impacts on coastal habitats near the Proposed Action area were mostly
management plans for state waters of Massachusetts. These past projects have resulted in beneficial impacts along the
shoreline and in Massachusetts’s state waters.

Present factors that could contribute to cumulative impacts on coastal habitats include:

e Vessel traffic (especially anchoring), including commercial and recreational boating traffic and military use;

¢ Fishing activities using bottom trawls and dredge methods; and

e Commercial regulations for finfish, lobster, crab, and other shellfish implemented and enforced by either
Massachusetts or local towns such as Barnstable and Yarmouth, depending on whether the fishery is within state or
town waters.

Vessel traffic, especially anchoring, associated with commercial fishing and other boating traffic, along with the vessel
traffic of the Proposed Action, would be the primary factor that could affect coastal habitat. However, vessel anchoring
would be temporary and may be temporarily restricted. BOEM does not anticipate vessel traffic related to the Proposed
Action to affect the commercial, recreational, or military traffic in the area. In addition, Vineyard Wind is working with
the Massachusetts School for Marine Science and Technology, BOEM, and the National Marine Fisheries Service
(NMEFS) to develop coordination strategies with fisheries monitoring programs for pre- and post-construction activities
(see COP Appendix III-D; Epsilon 2018a). Given the highly localized nature of each instance of anchoring, trawling, or
dredge fishing, BOEM does not anticipate the cumulative impact of these activities to significantly increase the
cumulative impacts on this resource. These ongoing factors in combination with the Proposed Action or Alternative B
would likely lead to minor impacts.

The following proposed or reasonably foreseeable projects and factors (see Appendix C) could contribute to
cumulative impacts on coastal habitats near the Proposed Action area:

New undersea transmission lines, gas pipelines, and other submarine cables;

Shoreline development projects;

Muskeget Channel Tidal Test Site/Edgartown-Nantucket Tidal Energy Power Plant Project;
Sea level rise; and

Ocean acidification.

Other offshore wind energy development projects (including all Tier 1 and Tier 2 projects) and associated port
upgrades described in Appendix C, including the MCT, are outside of the geographic analysis area.
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Undersea transmission lines, gas pipelines, and other submarine cables represent both past and potential future impacts.
New lines of this type could lead to temporary disturbance of benthic habitat during installation and temporary
sediment disturbance during installation and/or maintenance. However, all potential submarine lines and cables
currently under consideration would lie outside the cumulative analysis area for the proposed Project; therefore, BOEM
anticipates cumulative impacts associated with the Proposed Action or Alternative B in combination with these projects
to be negligible.

Massachusetts regional planning commissions and towns could permit shoreline development projects, and residential,
commercial, and industrial developments will likely continue due to population growth in the region. Such
development could affect maritime forests, coastal wetlands, lagoons, beaches, and nearshore seagrass beds. Although
most shoreline properties in the analysis area have already been developed, remaining natural areas on Muskeget
Island, Chappaquiddick Island, and isolated areas near Yarmouth and Barnstable could potentially be developed in the
future. The results of development may include temporary habitat loss, temporary or permanent sedimentation, and
permanent habitat conversion. Although it is difficult to predict the level of these potential impacts until development
plans are established, combined with the Proposed Action or Alternative B, they would likely be minor to moderate.

One proposed tidal energy project, the Muskeget Channel Tidal Test Site/Edgartown-Nantucket Tidal Energy Power
Plant Project, is adjacent to the OECC. Because the tidal energy project has not received permits, BOEM considers it
speculative and addresses it in the cumulative analysis as not reasonably foreseeable (see Appendix C).

Increased sea level rise could negatively impact nesting and spawning sites of some animals by inundating the existing
shoreline. Ocean acidification from increased carbon dioxide absorbed by the ocean may affect habitat availability;
specifically, it may reduce the abundance and vitality of reef-building animals, including shellfish and worms, possibly
leading to a decrease in the coverage of moderately complex seabed types.

3.3.4.9. Incomplete or Unavailable Information for Coastal Habitats

Information is incomplete regarding the extent of different seafloor habitat types, as well as the areas over which the
Project would use different dredging and cable burial methods, and how Vineyard Wind would manage anchoring
in light of sensitive seafloor habitats (but see COP Volume II-C Appendix A and Volume I Section 4.2.3.3.2;
Epsilon 2018a). Nevertheless, Project engineers are reviewing recent mapping data to avoid hard/complex bottom to
the greatest extent possible.

Although the above information was not available at the time of the preparation of this document, sufficient
information exists to support the findings presented herein.

3.3.5. Benthic Resources

3.3.5.1. Description of the Affected Environment for Benthic Resources

This section describes benthic resources present within the WDA and the OECC other than demersal fishes and
commercially important benthic invertebrates, which are covered in Section 3.3.6. See Section 3.3.4 for a discussion of
nearshore coastal resources.

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) substrates, as well as biogenic habitat (e.g., eelgrass, mussel beds, and worm tubes)
created by structure-forming species. Benthic invertebrate communities found in these habitats are an essential part of
marine ecosystems. They perform important functions such as water filtration and nutrient cycling, and are also a
valuable food source for many species. 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).

Regional Setting

Detailed descriptions of regional characteristics are available in Appendix B. The proposed Project area is located
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 assemblages of each habitat type. Typical faunal assemblages in the region 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). Guida et al. (2017) reported that amphipods and polychaetes numerically dominated infaunal communities in
the MA WEA, while sand shrimp (Crangon septemspinosa) and sand dollars dominated benthic epifaunal
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assemblages. Grab samples taken in 2011 south of Cape Cod, in the vicinity of the proposed Project area, found
abundant nut clams, polychaetes, and amphipods, as well as oligochaetes and nemertean ribbon worms
(AECOM 2012). The region experiences strong seasonal variations in water temperature and phytoplankton
concentrations (see Section 3.2.2), with corresponding seasonal changes in the densities of benthic organisms.

COP Sections 2.1.1.3 and 5.1.1 characterize the sediment types and benthic habitat in the region (Volume II;

Epsilon 2018a). The seafloor in the proposed Project area 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. Coarser materials on the seafloor surface in the proposed Project area
include gravel, cobble, and boulders, which are typically mixed with discontinuous patches of sand (COP Volume I,
Section 2.1.1.3; Epsilon 2018a). Benthic faunal communities in the proposed Project area are typical for the region
and vary according to habitat type along gradients in depth, hydrodynamic conditions, and substrate composition
(COP Volume II, Section 5.1.1; Epsilon 2018a).

Project Area

The seafloor in the WDA is mostly flat and featureless soft-bottom habitat, interrupted by sand ripples and mega-
ripples (COP Volume II, Table 3.2-2; Epsilon 2018a) 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 become finer in deeper water (COP Volume II, Section 2.1.2.1; Epsilon 2018a). COP
Figure 5.1-3 depicts primary habitat types within the WDA (COP Volume II; Epsilon 2018a). 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 2018b), 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 I1I;

Epsilon 2018a) indicates that there are no known deep-sea coral locations in the WDA, which Vineyard Wind has
confirmed through benthic sampling (grabs and imagery) (COP Volume 1I-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 2018a). These fauna are all common in the Nantucket Shelf
Region; therefore, the area is not a biologically unique area. New England Fishery Science Center (NEFSC) benthic
trawls of the MA WEA 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 2018a). 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 paranoid
polychaetes (Paraonidae) (COP Volume III, Section 6.5.1.2; Epsilon 2018a). The WDA is a subset of the greater

MA WEA (addressed above), and Guida et al. (2017) further describes benthic communities within the MA WEA.

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; 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 (COP
Volume II, Appendix H-3; Epsilon 2018a). COP Figures 5.1-2 and 2.1-11 map this habitat (Volume II; Epsilon 2018a).
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; COP Table 5.1-4 provides a detailed habitat and species account by cable corridor
(Volume II; 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 areas of the OECC;
these surveys found 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
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(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 waves themselves (USDOI MMS 2009).

Sections of the OECC in the vicinity of Muskeget Channel overlap with SSU habitat that consists of hard/complex
seafloor. Hard/complex 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 OECC that may classify as SSU, mapped in COP
Figures 5.2-2 and 5.2-3 (Volume II; Epsilon 2018a). There are approximately 3.7 to 4.4 linear miles of coarse deposits
along the OECC in Muskeget Channel; sediment that is greater than 50 percent coarse material is considered
hard/complex bottom (COP Volume II, Figure 5.2-2; Epsilon 2018a). The 2017 video surveys found pebble-cobble
habitat with sponges in Muskeget Channel and slipper limpet reef south of Point Gammon. Observed hard-bottom
habitat contained primarily sponges and bryozoans (COP Volume III, Section 6.5.1.4; Epsilon 2018a). 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 III 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 must pass through the intertidal zone to reach landfall (although Vineyard Wind may use HDD to minimize
impacts on intertidal areas). Vineyard Wind would use one of two landfall sites to connect the OECC to the onshore
substation: Covell’s Beach in Barnstable or New Hampshire Avenue in Yarmouth. Aerial eelgrass surveys show
eelgrass beds on the eastern and western ends of Covell’s Beach, but not along the OECC (COP Volume II,

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 of Covell’s Beach, and very sparse isolated strands around
Egg Island in Lewis Bay (COP Volume II, Section 5.2.2 and Appendix H-5; Epsilon 2018a). Vineyard Wind does not
expect to encounter eelgrass beds in other portions of the cable route.

Aspects of Resource Potentially Affected

Benthic resources utilize different areas of the water column and seafloor habitat (e.g., soft bottom and/or hard bottom
complex). The proposed-Project activities could possibly impact the habitat, abundance, diversity, community
composition, and percent cover of benthic macrofauna and macroflora.

Current Condition and Trend

An understanding of how benthic resources are already changing is necessary for interpreting the results of potential
future monitoring. There is limited data on trends within the WDA and OECC, though larger trends within coastal
New England likely apply to the entire proposed Project area. Studies of the Atlantic Coast from 1990 to 2010 show
endemic benthic invertebrates shifting their distribution northwards in response to rising water temperatures, resulting
in changes to benthic community structure (Hale et al. 2016). Temperatures are predicted to continue to rise in the
region (see Section 3.2.2), 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). The New Hampshire Avenue site is located within Lewis Bay, which
experienced significant decline in eelgrass bed habitat from 1951 to 2001 from 245 to 3.6 acres (1 to 0.01 km?)
(MassDEP 2011).

New England horseshoe crab stocks are in decline (ASMFC 2013). According to MA DMF (2016, 2018b), nesting
horseshoe crabs use Covell’s Beach and the west entrance to Lewis Bay beach from late spring to early summer. The
New Hampshire Avenue site is not a spawning beach, but horseshoe crabs use the adjacent waters of Lewis Bay for
overwintering and to stage for spawning (MA DMF 2018a).

3.3.5.2. Environmental Consequences

Relevant Design Parameters

The primary proposed-Project design parameters (maximum-case scenario) that would influence the magnitude of the
impact on benthic resources include the following and are discussed further in Appendix G:

o The route chosen for the OECC, which would determine the amount of SSU habitat affected by cable installation.
e The total amount of long-term habitat alteration from scour protection for the foundations, inter-array cables,
and OECC.
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e  The total amount of habitat temporarily altered by installation method of the export cable in the OECC and for
inter-array and inter-link cables in the WDA.

e The number and type of foundations used for the WTGs and ESPs. Vineyard Wind could construct a maximum of
100 WTGs and two ESPs using either monopile (10.3 meter) or four jacket piles (9.8-foot [3-meter] pins).

e The methods used for cable laying, as well as the types of vessels used and the amount of anchoring.

e The amount of pre-cable-laying dredging and its location.

e  The time of year when foundation and cable installations occur. The greatest impact would occur if installation
activities coincided during sensitive life stages for benthic organisms.

o  The level of risk posed by non-routine events such as spills.

o The landfall site chosen and the associated nearshore benthic resources. The size and nature of impacts would
likely differ for the two proposed landfall sites; the landfall site selected would also determine the route for the
OECC as it approaches landfall.

e The landfall site construction method chosen. Using HDD for construction would likely lead to fewer impacts than
using conventional open-cut trenching. Vineyard Wind prefers open-cut trenching at the proposed New Hampshire
Avenue landfall site.

Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the path and total area of the OECC, the total
number of WTGs and ESPs, and the amount of dredging needed. The extent of the impact would depend on the area
and types of benthic habitat affected. The impact assessment analyzes the maximum-case scenario; any potential
variances in the proposed-Project build-out as defined in the PDE (i.e., numbers and spacing of WTGs and ESPs,
length of inter-array cable) or construction activities would result in lower impacts than described below.

3.3.5.3. Impacts of Alternative A (Proposed Action) on Benthic Resources

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with Proposed
Action construction, operations and maintenance, and decommissioning.

Direct and Indirect Effects of Routine Activities

Routine activities would include construction, operations and maintenance, and decommissioning of the Proposed
Action, as described in Chapter 2. Section 3.1 defines direct and indirect impacts. Direct impacts on benthic resources
would include both temporary disturbance and permanent alteration of benthic habitat related to the Proposed Action.
Installation of the WTG and ESP foundations and burial of the inter-array and inter-link cables within the WDA would
likely result in localized mortality of non-mobile benthic fauna, either directly through crushing or indirectly through
smothering by displaced sediment. Installation may also disturb fish or invertebrate eggs deposited on the sediment
(i.e., demersal eggs). The degree of potential impact would vary seasonally depending on the life histories of benthic
organisms. The WTGs, foundations, and associated scour protection would introduce more hard-bottom habitat to the
area, which would likely be reversed during decommissioning. In areas where Vineyard Wind could not bury the cable
to the target depth, rock or concrete cable protection would also alter bottom habitat. Heat and electromagnetic fields
(EMFs) from transmission cables could affect some benthic organisms (Taormina et al. 2018; Normandeau et al. 2011).
Use of anchoring vessels and jack-up barges during installation, maintenance, and decommissioning, as well as benthic
sampling, would all result in habitat disturbance and impacts on benthic organisms. Adverse impacts on benthic fauna
would include both mortality and sub-lethal effects from impact-producing factors, including habitat disturbance,
turbidity, sedimentation, entrainment, noise, and EMF. Invertebrate organisms that colonize hard substrate would likely
benefit from the “reef effect” of introducing hard substrate (e.g., foundations) to seafloor areas that are largely
composed of unconsolidated sediments. Indirect impacts would include longer-term effects that may result from the
Proposed Action.

Similar to within the WDA, cable burial procedures within the OECC (including dredging if necessary) would
temporarily displace sediment. Any potential dredging that may occur as part of the installation would entail sidecast of
dredge material (COP Volume I, Section 4.2.3.3.2; Epsilon 2018a). Cable armoring may be necessary, including in
hard-bottom habitat. Anchoring of vessels or use of jack-up barges may occur during installation, maintenance, and/or
decommissioning. Installation equipment uses water withdrawals, which can entrain planktonic benthic larvae

(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 2018a).
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Vineyard Wind may use HDD or direct bury near landfall; the former would have the least impact on benthic
resources. Onshore construction or increased nearshore boat traffic may impact intertidal benthic communities through
noise disturbance, anchoring activities, or discharge/wastewater release. 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 2016,
2018b).

Although some indirect impacts (e.g., localized predation on soft-bottom benthic invertebrates by fish species attracted
to the structure provided by foundations) may result from Proposed Action activities, these impacts are not expected to
result in measurable effects on the benthic resources. Therefore, any indirect impacts on benthic resources are expected
to be negligible.

Construction and Installation of Offshore Components

Cable laying and foundation installation would result in the mortality of benthic organisms. Installation activities would
result in direct mortality, injury, or displacement of benthic fauna in the direct path of construction. The maximum
direct impact of the OECC is expected for the Western Muskeget Option to the New Hampshire Avenue landfall site,
with a total area of 221 acres (approximately 0.9 km?) disturbed (combining the impact of trench zones, skid tracks,
dredging, anchoring, and cable protection; see Table 3.3.5-1 and Table 3.3.5-2). BOEM expects similar impacts in the
WDA from foundation installation for the WTGs and ESPs, which Vineyard Wind would install by pile driving, and
from the placement of scour protection at the foundations. The footprint of bottom disturbance, scour protection, and
cable protection in the WDA and OECC are shown in Tables 3.3.5-1 and 3.3.5-2.

Table 3.3.5-1: Maximum Areas of Impact Predicted from Installation, Vessels, and Dredging

Bottom Disturbance Due to Installation, Jack-up Vessels, and Dredging hii?egmm Area of Dlsmll:::;l =
Export Cables 117 0.47
Inter-link Cable 7 0.03
Inter-array Cables 204 0.83
Dredging * 69 0.28
Jack-up Vessels (WTG Installation) 65 0.26
Jack-up Vessels (ESP Installation) 0.3 0.001
Total in the WDA (Cables and Jack-up) 277 1.12
Total in the OECC (Cables and Dredging) 186 0.75

Source: Modified from COP Table 6.5-5 (Volume III; Epsilon 2018a).

ESP = electrical service platform; km? = square kilometers; OECC = Offshore Export Cable Corridor; WDA = Wind Development Area;
WTG = wind turbine generator

2 Dredging prior to cable installation. The corridor with the maximum-case scenario of dredging is along the Western Muskeget Option, west
through Muskeget Channel to New Hampshire Avenue landfall site. To avoid double-counting impacts, Vineyard Wind’s total area of dredging
disturbance does not include the 6.6-foot (2-meter) wide export cable.

Table 3.3.5-2: Maximum Areas of Impact Predicted from Cable Protection

Bottom Disturbance Due to Addition of Rock or Structures (Protection) Ac:“eostal Area of Protect;g;nlz
WTG Foundations and Scour Protection 52 0.21
ESP Foundations and Scour Protection 1 0.01
Export Cables * 35 0.14
Inter-link Cable 2 0.01
Inter-array Cables 61 0.25
Total Scour and Cable Protection in the WDA 117 0.47
Total Cable Protection along the OECC 35 0.14

Source: Modified from COP Table 6.5-5 (Volume III; Epsilon 2018a).
km? = square kilometers; OECC = Offshore Export Cable Corridor; WDA = Wind Development Area
@ Maximum length of export cable includes the length for both export cables to be installed within the corridor.

Cable laying and construction would also result in the resuspension and nearby deposition of sediments. In areas where
displaced sediment is thick enough, organisms may be smothered, which would result in mortality. Benthic organisms’
tolerance to being covered by sediment (sedimentation) varies among species. The sensitivity threshold for demersal

eggs (such as fish or squid eggs) is sediment deposition greater than 0.04 inches (1 millimeter); the sensitivity threshold
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for shellfish is deposition greater than 0.79 inches (20 millimeters) (COP Volume III, Section 6.5.2.1.3; Epsilon
2018a). Certain benthic species, such as corals, may have an even lower sensitivity threshold to sedimentation. Corals
have not been reported within the WDA, although the non-reef forming Star Coral (Astrangia poculata) is known to
occur in the region (COP Volume III, Section 6.5.2.1.3; Epsilon 2018a). Modeling of cable installation predicts that a
maximum of 329 acres (1.33 km?) would exceed the 0.04 inches (1 millimeter) deposition threshold, and that 36 acres
(0.14 km?) would exceed the 0.79 inches (20 millimeters) threshold (see Table 1-5 in Epsilon 2018c¢). Sedimentation
would only exceed 0.79 inches (20 millimeters) due to dredging via TSHD, which Vineyard Wind would only use on
mobile sand waves. Deposition over 0.04 inches (1 millimeter) would mostly occur within 260 to 330 feet (79 to

101 meters) of the route centerline (COP Volume III, Section 5.5.2.1; Epsilon 2018a), so the impact on benthic habitat
would be limited spatially to the vicinity of the cable corridor. BOEM expects unavoidable, moderate impacts on
benthic resources from construction and cable laying. Despite unavoidable mortality, damage, or displacement of
invertebrate organisms, the area affected by the construction footprint in the WDA (394 acres [1.6 km?]) would be just
0.5 percent of the WDA (75,614 acres [306 km?]). BOEM does not expect population-level impacts on benthic species
(i.e., generally accepted ecological and fisheries methods would be unable to detect a change in population, which is
the number of individuals of a particular species that live within the Project area) as a result of the Project. Benthic
fauna would recolonize disturbed areas that have not been displaced by Proposed Action structures. While the
significance level of impacts would remain the same, BOEM could monitor potential impacts on benthic resources

by implementing mitigation measure of monitoring initiatives to ensure documentation of potential effects (see
Appendix D). Other mitigation measures were considered (e.g., time-of-year restrictions); however, time-of-year
restrictions on cable laying and burial may not be warranted in light of an existing determination that up to 81 trawling
vessels in a single month in a single statistical area had no effect on squid EFH (NMFS 2011).

The benthic resources of Lewis Bay are of particular concern due to their value to neighboring communities. Cable
laying would disturb about 1.7 acres (2.7 km?) of seafloor in Lewis Bay even though there would be no dredging within
the bay (see Table 10-3 in Epsilon 2018c). Due to the shallowness of Lewis Bay, it may not be possible to use dynamic
positioning vessels, requiring the use of anchoring instead. Because direct effects to benthic habitat from cable laying in
the Bay would be unavoidable, BOEM expects moderate impacts on benthic resources. However, the footprint of
disturbance to Lewis Bay would be limited and short-term, and BOEM anticipates full recovery of benthic resources.
As a condition of COP approval, BOEM could reduce potential impacts by requiring all vessels deploying anchors to
use mid-line anchor buoys whenever feasible and safe to reduce the amount of anchor chain/line that touches the
seafloor (see Appendix D). Impacts on specific species may depend on the time of year the activity is conducted. For
example, horseshoe crabs overwinter in the Bay and could be impacted by winter cable laying. Time-of-year
restrictions for Lewis Bay would minimize potential impacts on horseshoe crabs and shellfish such as bay scallop,
which spawn during spring and summer months. BOEM could reduce potential impacts by requiring time-of-year
restrictions for these species, which would protect the spawning period, larval settlement, and juvenile development of
winter flounder as well as adult horseshoe crabs staging to spawn. BOEM could implement a time-of-year restriction
on all in-water work within Lewis Bay from January 15 to June 30. Additional time-of-year restrictions could be
required to protect shellfish spawning and settlement within Lewis Bay. Combined shellfish time-of-year restrictions
covering all identified species would extend the time-of-year restriction for the Lewis Bay portion of the Project to
September 30 to protect bay scallops from the spawning through larval settlement phases. See Section 3.3.6 for
discussion specific to commercially important species such as winter flounder.

Offshore construction could also cause adverse impacts on benthic communities from loss or conversion of habitat.
Based on Proposed Action activities described in the COP, Vineyard Wind would avoid all eelgrass and there is no
unavoidable SSU at either landfall site (COP Volume II1, Epsilon 2018a; Sections 1.3.1.2 and 1.4.1.3 in Epsilon
2018¢). Complex bottom in the form of sand waves is present through much of the OECC; however, loss of sand
waves from dredging would be temporary given that sand waves are changing, mobile features. Cable installation
would avoid hard-bottom habitat when possible, although hard bottom and complex bottom extend the full width of
possible routes between Martha’s Vineyard and Nantucket Island and cannot be entirely avoided (COP Volume II,
Section 5.2.1; Epsilon 2018a). The maximum total area of hard/complex bottom and rugged seafloor that exists within
the installation corridor in Muskeget Channel ranges from approximately 2,003 acres (8.1 km?) if using the Eastern
Muskeget Option to 2,022 acres (8.2 km?) if selecting the Western Muskeget Option (see Table 1-3 in Epsilon 2018c).
Installation would only affect a small subset of this area, no greater than the expected areas of impact described in
Tables 3.3.5-1 and 3.3.5-2 (the maximum area of cable armoring is for the entire OECC; therefore, the amount
Vineyard Wind would use in Muskeget Channel would be smaller). COP Figure 5.2-2 depicts the location of hard-
bottom habitat within the two options through Muskeget Channel, demonstrating that only portions of the corridor have
hard-bottom that extends the width of the corridor (where crossing hard-bottom would be required) (COP Volume II;
Epsilon 2018a). The final cable alignment would determine the exact impacted area. See COP Volume III,

Appendix H-5 (Epsilon 2018a) for more information in Muskeget Channel.
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Cable protection and scour protection on the WTG and ESP foundations would result in long-term alteration to benthic
habitat because these structures would be in place for the duration of the Proposed Action. Vineyard Wind has selected
rock placement, or “rock dumps,” as the primary cable protection for larger areas needing protection. This type of
armoring can cause beneficial impacts by serving as hard-bottom habitat, and in particular can act as attachment sites
for sessile benthic fauna (Epsilon 2018c; Section 4.3.1.4 in Epsilon 2018b). Vineyard Wind has conservatively
estimated that a maximum of 10 percent of total cables routes would require protection through the use of rock
armoring or concrete mattresses. The OECC could require protection along a maximum of 9.8 miles (15.8 kilometers)
of the corridor, resulting in 35 acres (141,640.5 m?) of cable protection; the inter-array and inter-link cables could
require a maximum of 17.7 miles (28.5 kilometers) of protection, resulting in 63 acres of protection (see Tables 3.3.5-1
and 3.3.5-2). Cable protection would primarily be needed where the cable cannot be laid deep enough, which is likely
to be in hard-bottom habitat: the addition of rock dumps would alter these areas but ultimately still provide a form of
hard-bottom habitat (COP Volume III, Section 5.3.2.1.4; Epsilon 2018a). Most of the WDA is soft bottom, so WTG
and ESP foundation scour and cable protection (117 acres) would result in a conversion of 0.15 percent of the WDA
from soft-bottom habitat to hard-bottom habitat. With self-imposed impact reduction measures in place (described in
COP Volume III, Section 6.5.2.1.5; Epsilon 2018a) and additional proposed mitigation measures (described in Chapter
2) to limit the impact on sensitive habitats, BOEM anticipates moderate impacts due to long-term habitat alteration.
The conversion of soft-bottom habitat to new hard bottom would be unavoidable, but this effect would be localized and
should not have a population-level adverse impact on soft bottom communities, while hard bottom communities could
increase from the additional substrate.

Increased turbidity in the immediate area could have an adverse impact on filter-feeding fauna such as bivalves. Most
of the corridor is coarse-grained sediment that would settle out of the water column quickly, making increased turbidity
brief (Epsilon 2018b). Section 3.2.2 describes the impact on water quality due to increased turbidity, which BOEM
predicts would be brief and minor. The impact of turbidity on benthic fauna depends on both concentration of
suspended sediment and the duration of exposure (Epsilon 2018b). For example, mollusk eggs do not experience sub-
lethal effects until an exposure of 200 mg/L for 12 hours; for other life stages, 24 hours of exposure is the minimum
threshold for sub-lethal effects (Wilber and Clarke 2001). Modeling done for Vineyard Wind (COP Volume III,
Appendix A; Epsilon 2018a) predicts that suspended sediment should usually settle well before 12 hours have elapsed;
therefore, BOEM expects minor impacts from increased turbidity (separate from the impact of sediment deposition).

Vineyard Wind would use jet plow and mechanical plow for cable burial (see Section 1.4.1.1 in Epsilon 2018c).
Hydraulic jet plowing uses water withdrawals that can entrain benthic larvae (USDOI MMS 2009). An estimated
450 to 1,200 million gallons (1703 to 4542 million liters) of water would be withdrawn during cable installation
(COP Volume III; Epsilon 2018a). If the Proposed Action is approved, cable laying and pre-cable laying activities are
anticipated to occur in the spring (Rachel Patcher, Pers. Comm., August 14, 2018), which would overlap with the
spawning season of a number of benthic invertebrates and fish that lay demersal eggs, including commercially
important species described in Section 3.3.6. Moderate impacts could result from the unavoidable entrainment of
benthic organisms or their planktonic larvae during cable installation using the hydraulic jet plow. Due to the limited
time and area involved, BOEM does not expect population-level impacts on any given species.

BOEM does not anticipate routine vessel discharges during construction and installation to have negative impacts on
benthic resources. BOEM expects these discharges to have limited impacts on water quality, with any measureable
effects likely contained to surface waters. Therefore, BOEM does not anticipate impacts on benthic resources.
Section 3.2.2 describes water quality and self-imposed impact reduction measures related to vessel use.

Benthic recovery processes are relevant to understanding the likely duration of impacts to benthos. Neighboring
benthic communities that have similar habitats and assemblages would recolonize disturbed areas. The restoration of
marine soft sediment habitats occurs through a range of physical (e.g. currents, wave action) and biological (e.g.,
bioturbation, tube building) processes (Dernie et al. 2003a). Impacts and recovery times would vary depending on
habitat types, which can generally be separated into the high-energy oceanic environment versus the low-energy
estuarine environment. In general, physical processes are more important in high-energy environments, while
biological processes dominant in low-energy ones. In high-energy environments, repopulation can often be largely
attributed to bedload transport of adult and juvenile organisms. Restoration of invertebrate communities in low-energy
environments is more dependent upon larval settlement and recruitment and adult migration. Therefore, rates of
recolonization and succession can vary considerably among benthic communities.

Full recovery of the benthos would likely require several months to a year or more (Dernie et al. 2003b; Lewis et al.
2002, 2003). Recovery to a pre-construction state may take 2 to 4 years (Van Dalfsen and Essink 2001). Fauna in
dynamic environments such as Nantucket Sound are prone to natural sediment movement and deposition due to strong
tidal currents and waves. Therefore, they are able to recover from disturbances more rapidly. Assemblages in sandy
areas recover more rapidly (sometimes within 100 days of the disturbance) than muddy/sandy areas (Elliott et al. 2017).
Benthic meiofauna are known to recover from sediment disturbances more rapidly than the macrobenthos;
recolonization up to pre-disturbance densities has occurred within weeks or less, and entire assemblages have
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recovered within 90 days (USDOI MMS 2009). A benthic monitoring plan is outlined in Attachment D of the Vineyard
Wind Supplemental Draft EIS (Epsilon 2018c¢), including a pre-construction survey and post-construction surveys for
years 1, 3, and (potentially) 5, which would allow monitoring and assessment of benthic recovery in the WDA and
along the OECC. Despite benthic mortality and temporary or permanent habitat alteration, BOEM expects the overall
long-term impact of construction and installation on benthic communities in the WDA and OECC to be minor to
moderate. BOEM could reduce potential impacts of construction to minor by requiring the following mitigation
measures as a condition of COP approval (see Appendix D): (1) adaptive management involving refinement of
exclusion zones, and (2) long-term monitoring to document the changes to the ecological communities on, around, and
between WTG foundations and other benthic areas disturbed by the proposed Project, including the movement of and
habitat use of protected species. See COP Table 4.2-1 for measures that Vineyard Wind’s would implement to reduce
potential impacts on benthic resources (Volume III; Epsilon 2018a).

Port upgrades to support the development of the offshore wind energy industry are likely to occur. At this time, BOEM
lacks the information necessary to perform a detailed indirect impact assessment of the modifications to and potential
operations out of Vineyard Haven. However, BOEM expects minimal potential impacts on benthic resources from this
port if current regulations regarding construction and vessel discharges are followed. See Appendix C for additional
information on port upgrades.

Construction and Installation of Onshore Project Components

Vineyard Wind may use either direct bury or HDD to make the transition from the OECC to the onshore substation at
the New Hampshire Avenue site and HDD at the Covell’s Beach site. Both transition method would have negligible
impacts on nearshore benthic habitats because the New Hampshire Avenue site is largely manmade and HDD at
Covell’s Beach would minimize effects to benthic habitats.

Operations and Maintenance of Offshore Components

Once Vineyard Wind has completed construction, the presence of the WTG and ESP foundations would result in some
alteration of local water currents, which could produce scouring of the sediment and alter benthic habitat. These effects,
if present, would exist for the duration of the Proposed Action and would be reversed only after the Project has been
decommissioned. Indirect effects caused by scour could be mitigated by the addition of scour protection (COP Volume
I, Section 4.2.3.2; Epsilon 2018a), which would not only protect the foundations, but also minimize the effect on local
sediment transport. Vineyard Wind would prepare pre-construction and post-construction surveys, and would conduct
inspections during the life of the Proposed Action to ensure adequate scour protection around the foundations. Even
without scour protection, minimal scour is predicted in the WDA due to fine sediments and low velocity currents,
which modeling estimates at under 0.7 feet (0.2 meters) per second (COP Volume II, Section 3.2.2; Epsilon 2018a).
COP Appendix I1I-K details modeling of anticipated scour in the WDA (Volume II; Epsilon 2018a). With scour
protection in place, the impact of scouring on benthic resources should be minor.

BOEM does not anticipate negative impacts on benthic resources from routine vessel use for operations and
maintenance. Vineyard Wind would avoid anchoring whenever possible and, if used, impacts on the seafloor would be
temporary and localized. A predicted maximum of 887 round trips would be necessary per year, considerably less than
during construction. Maintenance may require uncovering of cables or foundations, generating disturbances similar to
during construction, but substantially more limited in area. Overall, BOEM anticipates minor impacts from routine
operations and maintenance.

During the operations and maintenance phase of the Proposed Action, powered transmission cables would produce
EMF and heat (Taormina et al. 2018). The Proposed Action description cites measures to mitigate these impacts. To
minimize EMF generated by cables, all cabling would be contained in grounded metallic shielding to prevent
detectable direct electric fields. Vineyard Wind would also bury cables to a target burial depth of approximately

6.6 feet (2 meters) below the surface, well below the aerobic sediment layer where most benthic infauna live. The
scientific literature provides some evidence of faunal responses to EMF by marine invertebrates, including crustaceans
and mollusks (Taormina et al. 2018; Normandeau et al. 2011). The consequences of this apparent detection of EMF
have not been well studied in invertebrates. Based on the shielding employed and the burial depth of the cables,
however, BOEM expects negligible impacts related to powered transmission cables.

Operations and Maintenance of Onshore Project Components

The primary mechanism through which onshore operations may affect benthic resources would be through negatively
impacting water quality in nearshore waters. Section 3.2.2 delineates impacts on water quality. BOEM expects onshore
operations and maintenance to have a negligible effect on benthic resources.
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Decommissioning

Vineyard Wind would complete decommissioning within 2 years of lease termination, and it would be the reverse of
the installation process, restoring the seafloor to its original state. Decommissioning of WTGs and ESPs would involve
dismantling and removing them, and cutting the monopile and/or jacket foundations below the seabed, following
BOEM’s removal standards (30 CFR § 250.913) (COP Volume I, Section 4.4.3; Epsilon 2018a).

The entire offshore cable system and cable protection may be removed during decommissioning. Removing the cables
would have a similar impact as the installation process, both in the temporary disturbance to habitat and the mortality to
benthic fauna that have recolonized the area. Removal of rock and concrete mattresses from cable and scour protection
could be viewed as detrimental since it would involve removing any hard-bottom communities that would have been
established over the previous 30 years. However, removal of cables would return the benthic environment to its
previous soft-bottom community despite the temporary impacts due to the removal process. Information gained on
benthic recovery from post-construction monitoring by Vineyard Wind may potentially be used to inform
decommissioning procedures and assist Vineyard Wind in selecting the least impactful method(s). A literature review
by Latham et al. (2017) found that full recovery of benthic habitats following decommissioning of offshore wind
facilities usually takes between 3 months to 2.5 years. Thus, the overall impact of decommissioning is anticipated to be
minor and short-term.

Direct and Indirect Effects of Non-Routine Activities

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. Non-routine activities that
could impact benthic resources include large-scale corrective maintenance that would require exposing the cable or
foundations for maintenance, or require extensive anchoring. This would require the same tools used in installation and
would have similar impacts via disturbance to the seafloor (e.g., direct mortality, sedimentation). However, the
disturbance would not exceed that caused by the initial installation, and the impacted area should be substantially
smaller. Due to the brief duration and limited area, BOEM expects minor impacts.

Non-routine events such as oil or chemical spills can have adverse or lethal effects on marine life. However, modeling
by Bejarano et al. (2013) predicts that the impact of smaller spills on benthic fauna would be low. Spills are expected to
occur at the surface, and impacts on the water column would be mostly limited to the surface-mixed layer, or
approximately 33 feet (10 meters). Oils in particular tend to stay at the surface, and other chemicals are predicted to
dilute to non-toxic levels before they would reach benthic fauna. Small spills should therefore have a negligible impact
on benthic fauna. Larger spills are unlikely, but could have a moderate impact on benthic fauna due to negative effects
on water quality (Section 3.2.2.2).

Conclusion

BOEM anticipates that the following direct benthic impacts including long-term habitat alteration due to activities of
the Proposed Action:

e  Minor to moderate overall Proposed Action impacts on benthic resources. Impacts would include physical
disturbance of soft sediments and habitat conversion from soft to hard substrate. Direct mortality, damage, or
displacement of invertebrate organisms would result from cable placement, WTG installations, and vessel
anchoring and positioning; however, the extent of this impact is small in comparison to the total available habitat in
the area. Removal of structures during decommissioning would have similar impacts. Nonetheless, these impacts
would be local and transient, and BOEM expects complete recovery of habitats and communities. Implementing
adaptive management techniques in combination with benthic monitoring could reduce impacts to minor.

e  Minor to moderate sedimentation impacts on benthic resources from Proposed Action activities.

e  Moderate impact on benthic resources due to habitat conversion with Vineyard Wind’s self-imposed impact

reduction measures in place (such as avoidance of SSU habitats when possible and minimizing dredging). Soft-

bottom habitat is abundant in the WDA and the loss of a small amount of it and conversion to hard-bottom habitat
may be beneficial to some benthic assemblages.

Minor impacts from scouring on benthic habitats.

Minor impacts due to turbidity, which would be brief and below levels of concern.

Minor to moderate impacts from entrainment due to jet plowing.

Negligible to minor impacts from vessel activity throughout the Proposed Action due to the expected minor

impact on water quality.

Negligible impacts due to small-scale oil or chemical spills, while larger spills may have moderate impact.

e Moderate beneficial impacts on hard bottom invertebrate communities could occur due to the increase in hard
surfaces these communities require. The surfaces of WTG foundations would provide substrate to support hard
bottom benthic communities in a region of the OCS where little such habitat exists.
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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, but doing so would not likely result in different impact ratings than those described
above.

3.3.5.4. Impacts of Alternative B on Benthic Resources
Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

Offshore impacts of Alternative B should be the same as, or less than, those of the Proposed Action. Vineyard Wind
would use the same construction and installation methods, and the maximum cable length would not exceed that
already described in the Proposed Action. Impacts from sedimentation, turbidity, entrainment, and scouring would be
the same as, or less than, those from the Proposed Action as the Covell’s Beach landfall site is shorter than New
Hampshire Avenue.

Alternative B completely avoids Lewis Bay. Vineyard Wind would use HDD, which has negligible impacts on benthic
habitats, to make the transition at Covell’s Beach. The proposed Project’s shore-landfall window for the export cable is
anticipated to be from early April to mid-October (see Section 5.3.1 in Epsilon 2018c), and onshore construction would
be restricted from June through September (unless authorized by Barnstable). Therefore, the potential exists during
May for the landfall transition to overlap with the spawning season for horseshoe crabs. Horseshoe crabs use Covell’s
Beach as a spawning site (Section 3.3.5.1) and if there is temporal overlap, there may be minor, localized impacts on
their spawning as the spawning beaches themselves are not anticipated to be impacted. BOEM could further reduce
potential impacts by restricting work in the nearshore and shoreline areas of Covell’s Beach from May 1 to July 31,
which would protect horseshoe crab eggs, larvae, and newly settled juveniles (see Appendix D). This time-of-year
restriction would also protect adult horseshoe crabs that are in the area to spawn. With these measures in place, BOEM
anticipates negligible impacts on benthic habitats from the landfall transition to Covell’s Beach. Other mitigation
measures identified for the Proposed Action would also be applicable to this alternative.

Operations and Maintenance

Operations and maintenance for Alternative B would be the same as for the Proposed Action. With appropriate self-
imposed measures in place by Vineyard Wind (i.e., restrictions on vessel discharges, avoidance of anchoring in
sensitive habitats), vessel use and routine maintenance would have the same, minor impact on benthic habitats.

Decommissioning

Decommissioning of Alternative B would be mostly identical to that of the Proposed Action. Depending on the time of
year, there may be a minor impact on horseshoe crabs during decommissioning of onshore and nearshore facilities,
unless they are retired in place. Overall, BOEM anticipates the same minor impact on benthic resources.

Direct and Indirect Effects of Non-Routine Activities

Non-routine maintenance would have the same minor impact as in the Proposed Action. The exception is if corrective
maintenance (i.e., cable repairs) were necessary for the landfall transition to Covell’s Beach, which could result in a
minor impact on spawning horseshoe crabs.

Oil and chemical spills would have the same impact as in the Proposed Action: negligible for small spills and
moderate for larger spills.

Conclusion

The impact of Alternative B on benthic resources would be the same as, or less than, the predicted impact of the
Proposed Action:

e  Offshore impacts would be identical to those of the Proposed Action.

e Nearshore impacts would differ in that Vineyard Wind is only considering HDD for the landfall transition, which
would have a negligible impact.

e  There may be a minor impact on spawning horseshoe crabs if there is temporal overlap with construction or
maintenance activities near or on Covell’s Beach; time-of-year restrictions would reduce this impact to negligible.

e  The risk posed by oil or chemical spills would be identical to that of the Proposed Action (negligible for small
spills, moderate for larger spills).
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3.3.5.5. Impacts of Alternative C on Benthic Resources
Incremental Contribution of Alternative C
Direct and Indirect Effects of Routine Activities

Construction and Installation

The only relevant change from the Proposed Action in Alternative C is the relocation of six WTGs and their inter-array
cables within the WDA to the southern portion of the WDA. The surface sediment of the WDA is soft bottom with
sand waves, though there are some coarser-grained sediments below the surface at depths of 60 feet (18 meters) or
greater, mostly in the southwestern end of the WDA (COP Volume III; Epsilon 2018a). The character of the sediment
changes throughout the WDA; depths greater than 98.4 feet (30 meters) are predominantly fine sand with some silt, and
generally become finer grained as depth increases. Figure 1 in COP Appendix F (Volume II; Epsilon 2018a) depicts the
trend of decreasing water depth from north to south. The northernmost point of the WDA is approximately 118 feet

(36 meters) deep, while parts of the southern end of the WDA reach approximately 164 feet (50 meters) deep. Both
depth and sediment type are characters that influence benthic assemblages; it is therefore possible that the relocation of
the WTGs to the southern WDA would affect slightly different benthic communities (although with overall similar
composition) than they would for the Proposed Action (COP Volume II, Appendices H-3 and H-5; Epsilon 2018a).
However, the impact on these communities is not anticipated to exceed the impact in the Proposed Action given that all
construction methods would be the same, and there is no evidence that the assemblages found in the southern WDA are
of greater ecological importance than assemblages in the northern WDA. Ultimately, the relocation of the WTGs
would result in differences in the communities affected and habitat altered, but the overall level of impact (generally
minor) from each impacting factor is anticipated to be the same as in the Proposed Action.

Operations and Maintenance

Operations and maintenance of Alternative C would be identical to those of the Proposed Action (although the
communities affected may be different) and would have the same minor impact on benthic resources.

Decommissioning

Decommissioning of Alternative C would be identical to that of the Proposed Action (although the communities
affected may be different) and would have the same minor impact on benthic resources.

Direct and Indirect Effects of Non-Routine Activities

Non-routine maintenance would have the same minor impact as in the Proposed Action. Oil and chemical spills would
have the same impact as in the Proposed Action: negligible for small spills and moderate for larger spills.
Conclusion

The impact of Alternative C on benthic resources would be the same as the predicted impact of the Proposed Action for
both routine and non-routine activities. The relocation of the WTGs would likely result in different benthic
communities and habitats being affected by proposed Project activities. Additional surveys may be required to
determine the new WTG and inter-array cable locations and thus the exact benthic communities and habitats affected.
The impact of additional surveys on benthic resources should be negligible given that there is no anticipated impact on
water quality (Section 3.2.2) and anchoring would be limited.

3.3.5.6. Impacts of Alternative D1 and D2 on Benthic Resources

Incremental Contribution of Alternative D1 and D2

The only relevant change for Alternative D1 from the Proposed Action would be the location of the WTGs and inter-
array cables, which would be spaced to a minimum of 1 nautical mile apart. The only relevant change of Alternative
D2 from the Proposed Action would be the arrangement of the WTGs and inter-array cables within the WDA.

Direct and Indirect Effects of Routine Activities

Construction and Installation

As described in Section 3.3.5.5, sediment character and water depth change throughout the WDA (though in general,
the entire WDA is soft-bottom habitat with sand waves) and, given the importance of microhabitat characteristics for

3-67



Vineyard Wind Offshore Wind Energy Project Chapter 3
Draft Environmental Impact Statement Affected Environment and Environmental Consequences

benthic assemblages (Section 3.3.5.1), changing the placement of the WTGs may result in slightly different soft bottom
benthic communities being impacted than in the Proposed Action.

It is unlikely that the Proposed Action would use the maximum amount of inter-array cable identified in the maximum-
case scenario; therefore, Alternatives D1 and D2 would use more inter-array cable (because of the wider spacing of
WTGs) than the Proposed Action and may have a greater footprint on benthic resources (due to bottom disturbance).
However, cable lengths for Alternatives D1 and D2 would not exceed the maximum-case scenario for the Proposed
Action and the degree of impact on benthic communities, and the overall impact of Alternatives D1 and D2 on benthic
resources should still be minor. Prior to construction, additional surveys (necessary to determine the new WTG
placements) may result in a small, temporary increase in vessel use and bottom disturbance unaccounted for in the
Proposed Action. BOEM anticipates that this disturbance would be brief and localized, particularly compared to other
proposed-Project activities, and have negligible impacts.

Operations and Maintenance

Operations and maintenance of Alternatives D1 and D2 would be identical to those of the Proposed Action (although
the communities affected may be different) and should have the same minor impact on benthic resources.

Decommissioning

Decommissioning of Alternatives D1 and D2 would be identical to that of the Proposed Action (although the
communities affected may be different) and would have the same minor impact on benthic resources.

Direct and Indirect Effects of Non-Routine Activities

Non-routine maintenance would have the same minor impact as in the Proposed Action. Alternatives D1 and D2 are
intended to improve vessel movement through the proposed Project area, which may reduce the likelihood of spills.
Should they occur, oil and chemical spills would have the same impact as in the Proposed Action: negligible for small
spills and moderate for larger spills.

Conclusion

The impact of Alternatives D1 and D2 on benthic resources would be the same as the predicted impact of the Proposed
Action for both routine and non-routine activities. The relocation of the WTGs would likely result in slightly different
benthic communities and habitats being affected by proposed Project activities, and the additional surveys required
should have a negligible impact on benthic resources.

3.3.5.7. Impacts of Alternative E on Benthic Resources
Incremental Contribution of Alternative E
Direct and Indirect Effects of Routine Activities

Construction and Installation

Construction methods would be identical to those for the Proposed Action, but the proposed Project footprint should be
considerably less due to the reduced number of WTGs and associated inter-array cabling. By using 84 of the potential
106 turbine placements proposed by Vineyard Wind, Alternative E would impact only a subset of the local benthic
communities within the WDA. The maximum footprint of the WTG and ESP foundations and associated scour
protection would be approximately 45 acres (0.2 km?), which is an 8-acre (32,375-m?) reduction (7.0 percent) in
comparison to the Proposed Action. In actuality, the maximum footprint would likely be slightly smaller, since there
would be a reduced amount of inter-array cabling and presumably a reduction in the necessary amount of cable
protection within the WDA. Alternative E would likely result in a reduced construction and installation footprint given
the fewer number of WTGs to be installed, and would require less use of jack-up vessels and other impactful
equipment. BOEM cannot at this time calculate the magnitude of reduction; however, impacts would be less than the
Proposed Action as the maximum-case scenario has been assumed. BOEM does not anticipate that this change would
have a greater adverse impact than the impact on the benthic communities that would result from the Proposed Action.

The impact of each of the impact-producing factors of Alternative E (the same as those described for the Proposed
Action) would be the same as or less than they would be for the Proposed Action. Therefore the impacts of installation
for Alternative E would be overall minor, with a reduced maximum footprint relative to the Proposed Action.
Mitigation measures identified above would also be applicable to this alternative.
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Operations and Maintenance

Operations and maintenance of Alternative E would be identical to those of the Proposed Action, except fewer WTGs
may result in less routine vessel use and preventative maintenance during the life of the proposed Project. Overall, it
should have the same minor impact on benthic resources.

Decommissioning

Decommissioning of Alternative E would be identical to that of the Proposed Action, aside from the reduction in the
proposed Project footprint described under Construction and Installation. Therefore, it should have a minor impact on
benthic resources with fewer WTGs to remove.

Direct and Indirect Effects of Non-Routine Activities

Non-routine maintenance would have the same minor impact as in the Proposed Action. The reduced number of
WTGs and assumed reduction in vessel activity may result in a reduced likelihood of spills. Should they occur, oil and
chemical spills would have the same impact as in the Proposed Action: negligible for small spills and moderate for
larger spills.

Conclusion

The impact of Alternative E on benthic resources would be the same as or less than the predicted impact of the
Proposed Action for both routine and non-routine activities. Alternative E would reduce the footprint of the WTGs and
cabling within the WDA, and there would be an assumed reduction in associated vessel use and maintenance activities.
If additional surveys are necessary, they should have a negligible impact on benthic resources.

3.3.5.8. Impacts of Alternative F (No Action Alternative) on Benthic Resources

Under the No Action Alternative, none of the described impacts on benthic resources would occur. In the absence of
the Proposed Action or an alternate accepted Project, changes to benthic resources would be primarily subject to
current trends in the area.

3.3.5.9. Comparison of Alternatives for Benthic Resources

Most alternatives are effectively identical in terms of the level of impact that routine activities would have on benthic
resources: a minor to moderate localized impact due to construction activities; a negligible (from cable laying) to
minor (from dredging) impact of sediment deposition on shellfish; a minor impact of sediment deposition on demersal
eggs; a minor impact from long-term habitat alteration; a minor indirect impact on benthic habitats from scouring; a
minor, brief impact due to increased turbidity; a minor impact from entrainment of eggs and larvae during hydraulic
jet-plowing; and a negligible to minor impact of vessel discharges. Part of the characterization of many of these
impacting factors as minor is due to the localized nature of the disturbance, the lack of population-level effects, and the
known rapid recovery of benthic communities following a disturbance in this part of the OCS with very mobile
sediments (see Section 3.3.5.3; additional information on benthic recovery following dredging can be found in Brooks
et al. 2004).

Though the level of impact of routine activities is the same for the Proposed Action and all alternatives, the benthic
communities that receive that impact may differ. Although Alternatives D1 and D2 have different WTG placements
from each other and from the Proposed Action, the impacts on localized soft bottom benthic communities in the WDA
would be similar. The greater spacing of the WTGs may require a greater length of inter-array cable than is necessary
for the Proposed Action. However, the lengths would not exceed that of the maximum-case scenario. There may also
be a negligible impact from additional surveys conducted prior to construction for Alternatives D1 and D2.

The Proposed Action and Alternative B differ in their impact on Lewis Bay and potential impact on horseshoe crabs.
The Proposed Action may have moderate impact on benthic resources in Lewis Bay and time-of-year restrictions
would reduce the impact to minor on horseshoe crabs in the bay. Alternative B would have no impact on Lewis Bay
because it bypasses the bay entirely, but depending on the time of year of the landfall transition, it may have a minor or
negligible impact on spawning horseshoe crabs on Covell’s Beach.

Alternatives D1 and D2 may have a reduced likelihood of oil and chemical spills if the altered arrangement of WTGs
successfully improves navigation through the area, though the impact of a spill on benthic resources if it occurred
would be the same for all alternatives and for the Proposed Action: negligible for small-scale spills and moderate for
larger spills. BOEM anticipates minor impacts from non-routine maintenance for the Proposed Action and all
alternatives.
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The impact levels for Alternative E are the same for each impact-producing factor as for the Proposed Action. While
there would likely be a reduction in impacts from construction activities, BOEM cannot quantify the magnitude of
reduction at this time. Overall, Alternative E has the potential for the least impact on benthic resources due to the
reduced footprint with the WDA.

3.3.5.10. Cumulative Impacts

The Proposed Action, when combined with past, present, and future projects, may have cumulative impacts that differ
from the impacts predicted by proposed Project activities alone. The cumulative analysis area for benthic resources
includes a radius of 10 miles (16.1 kilometers) around the WDA and OECC (see Appendix C, Figure C.1-6). Sources
of bottom disturbance would be the primary cause of potential cumulative impacts on benthic resources. Appendix C
describes projects that could generate cumulative impacts on benthic resources. Cumulative impacts to bottom
disturbance would include:

e Vessel Transit: BOEM expects the cumulative effects of vessel transit, which have the potential to affect the
benthos from vessel discharge and chemical or oil spills, to have a negligible impact on benthic resources because
both vessel discharges and spills are unlikely to have impacts at the seafloor.

e Offshore Wind Energy Development: Tier 1 (the Atlantic City Wind Farm and CVOW) and Tier 2 (South Fork
Wind Farm) projects, although reasonably foreseeable, are outside of the geographic analysis area defined above.
The BSW project, a Tier 3 project (see Table C-4 in Appendix C), would be adjacent the WDA and reside within
the geographic analysis area. BSW plans to begin construction in 2022 while Vineyard Wind anticipates
completing offshore construction in early 2022 (COP Volume I; Epsilon 2018a). Based on the criteria presented in
Appendix C, BOEM does not consider this project or three other Tier 3 projects to be reasonably foreseeable.'® If
the project comes to fruition, potential impacts to benthic resources associated with the installation of BSW’s 110
WTGs and two export cables could be similar to that of the Proposed Action. A portion of BSW’s Export Cable 2
(as it approaches landfall) may be near enough to the OECC that the areas of potential effects from these cables
may overlap (assuming a 10-mile [16.1-kilometer] radius around both cables) (see the Bay State Wind Project
Overview map in Evans 2018). Disturbed sediment from BSW construction may affect recovering benthic
resources in the WDA, but assuming similar installation procedures, the duration and range of cumulative impacts
would be limited and benthic assemblages would recover following the disturbance. Routine operations of the
Proposed Action would have negligible to minor impact on benthic resources, and would be unlikely to overlap
spatially or temporally with the routine operations of BSW. The presence of both projects may cumulatively
increase vessel activity in the area, but routine vessel discharges would not affect benthic resources. Maintenance
activities of both projects could cause sediment disturbance, but this disturbance would be brief and unlikely to
overlap temporally (i.e., it is unlikely that major cable maintenance would occur simultaneously for both projects);
the area with a cumulatively greater sediment deposition from simultaneous activities would be limited. Overall,
BOEM expects minor cumulative impacts when the Proposed Action is combined with future projects because of
limited temporal and spatial overlap of activities.

e  Other Lease Areas: OCS-A 0502 (directly adjacent to the east of the WDA) and two other leases within the MA
WEA are scheduled to be auctioned on December 13, 2018, and site characterization and site assessment activities
would be anticipated in the following years. Bottom disturbance from surveying would be localized and have no
cumulative impact, while potential installation of future offshore wind facilities would cause disturbance similar
in scope to the Proposed Action. The timeline for development of such projects would be approximately 5 to
10 years, and potential impacts from those projects are speculative at this time.

e Undersea Transmission Lines, Gas Pipelines, and other Submarine Cables: Existing submarine cables that pass
near the WDA are unlikely to have cumulative impacts with Proposed Action activities except during maintenance,
which would result in temporary, localized sediment disturbance and increased vessel activity. Sediment
disturbance from the Proposed Action would also be limited in duration and localized, so unless maintenance of
transmission cables occurred simultaneously with installation, maintenance, or decommissioning within the WDA,
there should be negligible cumulative impacts.

o Tidal Energy: One proposed tidal energy project, the Muskeget Channel Tidal Test Site/Edgartown-Nantucket
Tidal Energy Power Plant Project, is adjacent to the OECC. Because the tidal energy project has not received
permits, BOEM considers it speculative and addresses it in the cumulative analysis as not reasonably foreseeable
(see Appendix C).

A moderate cumulative impact from long-term habitat alteration in the general area may occur from foundation
installation and armoring of structures for South Fork. Development of the Project would presumably cause a
conversion of soft-bottom habitat to hard-bottom habitat, similar to that described for the Proposed Action. Soft bottom
is the dominant habitat type in the region, and species that rely on this habitat would not likely experience population-

19 The other three Tier 3 projects are outside of the geographic analysis area described in Appendix C.
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level cumulative impacts (Guida et al. 2017; Greene et al. 2010). The introduction of new hard bottom would likely
result in a moderate beneficial cumulative impact to benthic organisms that require hard substrate. Other potential
offshore wind developments in adjacent leases would likely lead to similar impacts; however, these projects are not
reasonably foreseeable at this time.

Numerous Fisheries Use and Management projects within both Massachusetts state waters and federal waters overlap
with project areas. These projects generate rules that affect fishing effort and vessel traffic, and set limits for take on
selected commercial finfish and invertebrates. Commercial fishing can negatively impact bottom habitats via
anchoring, trawling, or other activities that cause bottom disturbance, so fisheries management measures resulting in
reducing bottom-disturbing activities in project areas would have a beneficial impact on benthic habitats. These
beneficial impacts would not negate or alter the impact level of activities described for the Proposed Action, but it may
reduce the degree of impact. Existing fishing practices would likely have a minor beneficial cumulative impact on
bottom habitats through additional disturbance when the Proposed Action is combined with past, present, and future
project activities, but the management of fishing activities should ensure that the cumulative impact would be unlikely
to cause population-level effects.

BOEM expects onshore operations and maintenance of the Proposed Action to have a negligible effect on benthic
resources. It is therefore unlikely that there would be cumulative impacts of onshore developments with offshore
Proposed Action activities. BOEM expects any cumulative impacts related to identified onshore developments to be
negligible.

BOEM anticipates the cumulative impacts under Alternatives B, C, D1, and D2 to be the same as under the Proposed
Action. BOEM anticipates that the cumulative impacts under Alternative E would be the same as or less than under the
Proposed Action. BOEM anticipates the reduction in the proposed Project footprint under Alternative E would result in
an overall reduction in cumulative impacts.

3.3.5.11. Incomplete or Unavailable Information for Benthic Resources

Vineyard Wind has completed surveys of benthic habitat and Project engineers are using maps from the Massachusetts
Ocean Management Plan (CZM 2014) to avoid hard/complex bottom to the greatest extent possible (Epsilon 2018c).
The final cable alignment would determine the amount of hard/complex bottom that the proposed Project must cross
in Muskeget Channel; however, Vineyard Wind would minimize the amount to the greatest extent possible (COP
Volume 111, Table 4.2-1; Epsilon 2018a). Sufficient information exists to support the findings presented herein.

3.3.6. Finfish, Invertebrates, and Essential Fish Habitat

3.3.6.1. Description of the Affected Environment for Finfish, Invertebrates, and Essential
Fish Habitat

This section identifies existing finfish, invertebrate resources, and designated EFH in the WDA and OECC, including
state and federally managed resident and migratory species. EFH is defined as “those waters and substrate necessary to
fish for spawning, breeding, feeding, or growth to maturity” (50 CFR § 600). Pursuant to scoping comments from the
NMEFS (April 7, 2018), BOEM prepared an expanded EFH Assessment for the Proposed Action (BOEM 2018f); this
section summarizes and discusses the assessment’s key findings. The following are agencies, commissions, councils,
and regulations responsible for managing the finfish, invertebrates, and EFH in the WDA and OECC:

e The Atlantic States Marine Fisheries Commission (ASMFC) is responsible for managing or co-managing
27 coastal shellfish, marine, and diadromous fish species in cooperation with NOAA (ASMFC 2018a).

e The New England and Mid-Atlantic Fishery Management Councils manage a total of 40 species.

e NOAA implemented a Fisheries Management Plan (FMP) under the MSA (NOAA 2018c¢) to manage 43 highly
migratory species in the Exclusive Economic Zone (EEZ), which extends from the 3-nautical-mile limit to the
200-nautical-mile limit.

e Section 7(a)(2) of the ESA requires federal agencies to ensure that any action they authorize, fund, or carry out is
unlikely to jeopardize an endangered or threatened species, in consultation with the relevant Service(s). NOAA has
identified four listed species and 15 candidate species or species of concern as potentially occurring in the proposed
Project area (BOEM 2018b).

Please refer to Section 3.4.5 for a discussion of commercial fisheries and for-hire recreational fishing.

Regional Setting

The WDA and OECC are located within the Southern New England sub-region of the Northeast U.S. Shelf Ecosystem,
which extends from the Gulf of Maine to Cape Hatteras, North Carolina (BOEM 2014a). This sub-region differs from
others in productivity, species assemblages and structure, and habitat features (Cook and Auster 2007). Sandy substrate
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dominates, a characteristic reflected in the finfish and invertebrate species assemblages found in the WDA and OECC.
This region has a very diverse and abundant fish assemblage that can be generally categorized according to life habitats
or preferred habitat associations (e.g., pelagic [inhabit the water column], demersal [bottom feeders], resident, and high
migratory species). Many of these same species are federally managed species, meaning they have a designated EFH.
EFHs delineate important marine and diadromous (migratory between salt and fresh waters) fish habitat for all
federally managed finfish and invertebrate species mandated through the MSA (50 CFR § 600) (BOEM 2018f).

The major demersal fish species found in the region are either shallow or intermediate finfish assemblages

(Overholtz and Tyler 1985; see Table 4-8 in BOEM 2014a). Many of these species are common to shallow and
intermediate finfish assemblages and are thought to be important in the commercial and recreational fishing industry, or
are considered of special concern due to depleted regional populations (BOEM 2014a). Many of the pelagic species in
the Southern New England sub-region are valuable commercial or recreational fish. Furthermore, there are numerous
federally managed pelagic invertebrate species found in the region, as well as some demersal and benthic species (see
Appendix B, Table B.5-2). The region also contains finfish and invertebrates that are not federally managed (i.¢., no
EFH), but that provide a valuable resource to the food web and species that do in fact have designated EFH, or are of
recreational or commercial value. COP Table 6.6-1 also lists a summary of the major finfish and invertebrate species
identified in the vicinity of the proposed Project (Volume III, Section 6.6.1; Epsilon 2018a).

Table B.5-2 in Appendix B presents several finfish and invertebrate species that are important ecologically as well as
commercially in the region. Some of these species are managed by state and/or federal (NMFS) agencies while others
are listed as threatened or endangered under the ESA. Other species, while not having commercial value, are important
to the ecosystem (e.g., forage fish).

Finfish and invertebrate studies identifying the most prevalent species regionally include the 2003 to 2016 NEFSC
bottom trawl surveys as summarized in Guida et al. (2017) and trawl surveys (1978 to 2018) conducted by the
Massachusetts Division of Marine Fisheries (MA DMF). The NEFSC identified 101 taxa, including 40 managed
species (Guida et al. 2017). Dominant species in both cold (winter/spring) and warm seasons (fall) included little skate
(Leucoraja erinacea), winter skate (Leucoraja ocellata), and silver hake (Merluccius bilinearis). Summer/fall dominant
species included longfin squid, spiny dogfish (Squalus acanthias), red hake (Urophycis chuss), Atlantic butterfish
(Peprilus triacanthus), and scup (Stenotomus chrysops), while winter dominant species included Atlantic herring
(Guida et al. 2017). All of these species have designated EFH within the region (COP Volume III, Appendix F;

Epsilon 2018a; BOEM 2014a).

The American lobster (Homarus americanus) (Southern New England stock) is present in this region and the MA
WEA contains important commercial lobster fishing grounds. However, catches in southern New England have
declined sharply since the late 1990s, with the largest declines occurring in the inshore fishery (see Figure 1.1 in
ASMFC 2015a; this figure shows statistical area 538, which includes large portions of the OECC, and statistical areas
539 and 611, which are outside of the WDA and OECC). The commercial importance of species like Jonah crab
(Cancer borealis) has increased with the decline of the American lobster fishery, with Massachusetts accounting for
68 percent of the 15 million pounds landed in 2016 (ASMFC 2015b). More than 70 percent of the Jonah crab catch
landed in southern New England came from the region that includes portions of the WDA and OECC (see statistical
area 537 of Figure 4 in ASMFC 2015b). Jonah crab are typically associated with rocky habitats as well as soft sediment
along the continental slope (ASMFC 2015b), while lobster prefer hard-bottom habitat (ASMFC 2015a). Only small
amounts of hard-bottom habitat exist in the WDA and OECC, and the WDA (75,520 acres [306 km?]) amounts to only
1.4 percent of statistical area 537 (5,309,419 acres [21,487 km?)).

Southern New England also has commercially important invertebrates such as bay scallops, Atlantic sea scallops, blue
mussels, ocean quahogs, and soft shell clams (Mya arenaria) (BOEM 2014a) and a variety of commercially important
whelks (COP Volume III, Section 6.6.2.1; Epsilon 2018a; BOEM 2014a). Horseshoe crab, state managed under
conservation measures set by the Interstate FMP (ASMFC 1998), are an invertebrate species found in the Project area
that are valuable for biomedical applications and as bait. Several of the invertebrates commonly found in this region
(e.g., longfin squid, shortfin squid, Atlantic sea scallop) have EFH designations while other important commercial and
recreational species (e.g., American lobster, whelks, and bay scallops) do not since they are not managed under the
MSA. Four federally listed species under the ESA that are likely to occur in the region include giant manta ray (Manta
birostris), Atlantic salmon (Salmo salar), Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus), and shortnose sturgeon
(Acipenser brevirostrum). Candidate species and species of concern include 15 marine and diadromous fish, many of
which are commercially and recreationally valuable (e.g., bluefin tuna, alewife [BOEM 2018b]); however, none are
currently proposed to be listed under the ESA. In January 2018, the giant manta ray was included as a threatened
species that might be encountered in the northeast (50 CFR § 223).
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Project Area

The proposed Project area includes a region south of Martha’s Vineyard (northern Mid-Atlantic Bight) and extends
north through Muskeget Channel to landfall in south-central Cape Cod, Massachusetts (COP Volume II1, Section 6.6.1;
Epsilon 2018a). The benthic habitat is predominantly flat with sand or sand-dominated substrate that becomes
increasingly muddy toward the south end of the proposed Project area and increasingly gravelly toward the northwest
corner (Guida et al. 2017). Chart 2 in COP Volume II, Appendix II-1, provides an overview of the bathymetry within
the WDA (Epsilon 2018a).

The MA DMF spring and fall trawl surveys included sampling locations specific to the proposed Project area (see
Figure 1, Region 2, in King et al. 2010). MA DMF identified a total of 85 species (or higher taxa) during spring
sampling (1978 to 2018) and 115 taxa during fall sampling (1978 to 2017). The top five most commonly encountered
species in spring samples based on percent occurrence in descending order were spider crab (Majidae), longfin squid,
winter flounder (Pseudopleuronectes americanus), windowpane flounder (Scophthalmus aquosus), and northern sea
robin (Prionotus carolinus). During fall sampling, the most commonly encountered species were scup, longfin squid,
Atlantic butterfish, black sea bass (Centropristis striata), and spider crab (Matt Camissa, Pers. Comm., July 25, 2018).

Highly migratory species with ranges overlapping the Project area are identified and described within the MA WEA
EA (BOEM 2014a) and COP (Volume III, Section 6.6.1.1; Epsilon 2018a). Several of these highly migratory species
have designated EFH within the Project area (see Appendix B, Table B.5-2). NEFSC captured a total of 71 taxa during
the winter/spring trawl and 81 taxa in the summer/fall trawl (Guida et al. 2017), indicating the WDA 1is located within
an area of relatively high species richness, as shown in COP Figure 6.6-1 (Volume 111, Section 6.6.1.1; Epsilon 2018a).
Biomass is low across the WDA (COP Volume 111, Figure 6.6-2; Epsilon 2018a).

The finfish and invertebrate resources identified in the MA DMF OECC trawl surveys vary seasonally, with
commercial species like longfin squid and winter flounder more prevalent in the spring, and scup, longfin squid, and
butterfish more commonly captured in the fall (Matt Camissa, Pers. Comm., July 25, 2018). Longfin squid occurred in
89.6 percent of the spring surveys (1978 to 2018) and in 99.7 percent of the fall surveys (1978 to 2007). Longfin squid
are typically most abundant in southern New England in the spring through fall while shortfin squid juveniles are
typically found in spring and summer (BOEM 2014a). Longfin squid egg mops, which are demersal, were more
prevalent during spring surveys, (8.2 percent occurrence) than in fall surveys (5.5 percent occurrence) (Matt Camissa,
Per. Comm., July 25, 2018). Egg mop mapping by MA DMF indicates that egg mops are routinely identified along the
OECC route (COP Volume III, Section 6.6, Figures 6.6-8, 6.6-9; Epsilon 2018a)

State-managed finfish and invertebrate resources also inhabit the WDA, including several invertebrate species with
commercial and recreational value (e.g., American lobster, Jonah crab, horseshoe crab, sea scallops, and ocean quahog)
(ASMFC 2015a; ASMFC 2015b; ASMFC 2013; Guida et al 2017). State-managed species with commercial and
recreational value such as horseshoe crab (ASMFC 2013) and American lobster (ASMFC 2015a) are present in the
OECC, as well as finfish such as striped bass.

The proposed Project contains at least one life stage of a total of 47 federally managed finfish and invertebrate species
with EFH designation (at least one life stage for 42 species in the OECC and 46 along the WDA [BOEM 2018f])).
Furthermore, Habitat Areas of Particular Concerns (HAPCs) are discrete subsets of EFH that provide important
ecological functions or are especially vulnerable to degradation (50 CFR § 600). The EFH assessment also includes
HAPC for adult and juvenile summer flounder (Paralichthys dentatus) and inshore juvenile Atlantic cod (Gadus
morhua) for portions of the OECC (BOEM 2018f). In October 2017, the New England Fishery Management Council
established a new juvenile Atlantic cod HAPC for the New England coastline out to a depth of 66 feet (20 meters)
(NEFMC 2017). In scoping comments, (April 27, 2018) NMFS indicated that these measures were approved on
January 3, 2018, and implemented on April 9, 2018. HAPC designations for adult and juvenile summer flounder
include areas of macroalgae, seagrasses, or freshwater and tidal macrophytes in any size bed or in loose aggregations
(NOAA 2018d); some of these habitat types are located within the Project area. The HAPC for juvenile Atlantic cod
includes the majority of the OECC, which includes areas of rocky or vegetated habitats and sandy areas for feeding
next to these habitats (BOEM 2018f). The EFH assessment shows the intersection of the OECC cable route with the
juvenile Atlantic cod HAPC and mapped hard-bottom complex (see Figure 1 in BOEM 2018f). Overall, the proportion
of juvenile cod HAPC affected by the OECC is small considering the entire HAPC extends from the Canadian border
to southern New England (see map 245 in NEFMC 2017).

Using the best available data, the only two ESA fish and invertebrate species likely to occur in the proposed Project
area are Atlantic sturgeon and giant manta ray, which are discussed in detail in the BA (BOEM 2018Db).
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Aspects of Resource Potentially Affected

COP Table 6.6-3 lists the impact-producing factors from the construction, operations and maintenance, and
decommissioning of the proposed Project on the finfish and invertebrate resources (Volume III, Section 6.6.2;
Epsilon 2018a); COP Table 3-1 lists the factors that would affect the EFH in the WDA and OECC (Volume III,
Appendix F; Epsilon 2018a).

Long-term habitat loss would occur as Vineyard Wind alters soft-bottom habitat to hard-bottom habitat by constructing
WTGs, ESPs, and armoring portions of the OECC (COP Volume III, Section 6.6.2.1; Epsilon 2018a). Mobile finfish
and invertebrate species (e.g., winter flounder, summer flounder, longfin squid, quahog, surfclam) rely on soft-bottom
habitat, and construction and altered habitat conditions would reduce the available habitat. Changes in habitat
conditions could also alter the finfish and invertebrate community as species preferring hard-bottom structure
(American lobster, black sea bass) displace the soft-bottom community. Sessile or less mobile species and life stages
(mollusks, fish/squid egg mops, larvae) that are unable to escape construction areas would be subject to greater
mortality.

Increased turbidity, noise, sediment deposition, water withdrawal, and EMF are likely to temporarily alter the behavior
of finfish and invertebrate species within the WDA and OECC. Mobile species and life stages (e.g., Atlantic herring,
longfin squid) would likely be displaced as they move away from noise or turbidity, while sessile species and life
stages (whelks, surfclam, demersal fish/invertebrate eggs, and larvae) would likely suffer greater mortality due to
sediment deposition and water withdrawal during the construction phase.

Current Condition and Trend

The most recent assessment of 20 groundfish species in the Southern New England sub-region indicates that while the
number of overfished stocks has generally decreased, depletion continues for certain stocks (NEFSC 2015). In
particular, winter flounder, yellowtail flounder, and wolffish (4narhichas lupus) remain overfished (NEFSC 2015).
COP Section 7.6.1.1 describes some of the more prominent fisheries in Massachusetts in landings and revenue, with
Atlantic sea scallop and American lobster counting as the two most valuable commercial fisheries (Volume I1I;
Epsilon 2018a). Stock assessments of the Southern New England American lobster indicate sharp declines in catch
since the late 1990s (ASMFC 2015a). These declines have increased the importance of the Jonah crab fishery
(ASMFC 2015b). Low abundance of Atlantic sea scallops were observed from 2003—2012 in the MA WEA based on
video surveys conducted by the School of Marine Science and Technology at the University of Massachusetts,
Dartmouth (SMAST 2016). Striped bass, once depleted regionally due to overfishing in the early 1980s, are now
important regional recreational and commercial fisheries, with 3 million pounds harvested in 2016 (Nelson 2017). The
understanding and rebuilding of finfish and invertebrate stocks are complicated by variables such as long-term shifts
occurring at the base of the food web (Perretti et al. 2017) and warming ocean temperatures (Hare et al. 2016).
Regional water temperatures that increasingly exceed the thermal stress threshold (20°C) may affect the recovery of the
American lobster stock (ASMFC 2015a).

3.3.6.2. Environmental Consequences

Relevant Design Parameters

The primary proposed-Project design parameters that would influence the magnitude of the impact on fish,
invertebrates, and EFH include the following and are discussed further in Appendix G:

e The total amount of long-term habitat alteration from scour protection for the foundations, inter-array cables, and
OECC.

e  The total amount of habitat temporarily altered by installation method of the export cable in the OECC and for
inter-array and inter-link cables in the WDA.

e The number and type of foundations used for the WTGs and ESPs. Vineyard Wind could construct a maximum of
100 WTGs and two ESPs using either monopile (34-feet [10.3-meter]) or jacket piles (four 9.8-foot [3-meter]
pins).

¢  The time of year construction activities occur in relation to migrations and spawning for fish and invertebrate
species.

o The level of risk associated with non-routine events.

o The landfall site chosen. The size and the nature of impacts would likely differ for the two proposed landfall sites;
the landfall site selected would also determine the route for the OECC as it approaches landfall.

e Landfall site construction method. Using HDD for construction would likely lead to fewer impacts than using
conventional open-cut trenching. Vineyard Wind prefers open-cut trenching at the proposed New Hampshire
Avenue landfall site.
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Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the WTG pile foundation arrangement,
number of WTGs, scour protection height and rock or stone size, the number of ESPs, inter-array and export cable
lengths and installation methods used, and the landfall location. This assessment analyzes the maximum-case scenario;
any potential variances in the proposed-Project build-out as defined in the PDE (i.e., numbers and spacing of WTGs
and ESPs, length of inter-array cable) or construction activities would result in lower impacts than described below.

3.3.6.3. Impacts of Alternative A (Proposed Action) on Finfish, Invertebrates, and
Essential Fish Habitat

Incremental Contribution of the Proposed Action

This section discusses direct and indirect impacts on fish, invertebrates, and EFH associated with routine and
non-routine activities associated with construction and installation, operations and maintenance, and decommissioning.

Direct and Indirect Effects of Routine Activities

Routine activities include construction and installation, operations and maintenance, and decommissioning of the
Proposed Action. Direct impacts would include temporary and long-term consequences directly resulting from habitat
alteration, increased turbidity, sediment deposition, entrainment, increased noise, vessel strike, and EMF. Indirect
impacts associated with the Proposed Action may occur as a result or consequence of routine activities after Vineyard
Wind completes the Proposed Action. While indirect impacts can be a result of Proposed Action activities, the overall
impact on fish, invertebrates, and EFH is likely to be negligible at a stock level based on the size of the impacted
habitat within the WDA in relation to the size of the MA WEA. Impacts discussed in this section would be direct
unless otherwise stated.

Construction and Installation of Offshore Components

Habitat Alteration

Long-term habitat alteration would occur in the form of installation of the foundations, scour protection around the
WTG and ESP foundations, as well as cable protection for the inter-array and export cables. Temporary habitat
alteration would occur from activities associated with WTG and ESP construction and installation of the inter-array and
export cable. As described in Section 3.3.5, the total area of alteration within the WDA due to foundation and scour
protection installation, jack-up vessel use, inter-array and inter-link cable installation, and potential cable protection
installation is 393 acres (1.6 km?), which is 0.5 percent of the entire WDA (see Tables 3.3.5-1 and 3.3.5-2). As listed in
Tables 3.3.5-1 and 3.3.5-2, the amount of permanent bottom habitat altered within the OECC by rock protection or
concrete mattresses would be approximately 35 acres (0.1 km?). The OECC installation and sand wave dredging along
the route would result in a temporary disturbance of a maximum of 117 acres (0.5 km?) and 69 acres (0.3 km?) of
bottom habitat, respectively.

Replacement of soft-bottom habitat with hard-bottom habitat would benefit some species (i.e., American lobster,
Atlantic cod) while reducing habitat for others (i.e., winter flounder, American sand lance). The installation of
foundations and scour protection would cause some displacement of mobile finfish and invertebrate species that prefer
soft-bottom habitat (i.e., flatfish). Sessile species (i.e., shellfish, demersal eggs) in the immediate area would likely be
subject to mortality. Conversely, species preferring hard-bottom habitat (i.e., Atlantic cod, American lobster) would
have increased habitat availability from scour protection around foundations. Although the vertical surfaces on WTG
and ESP monopiles would also introduce a source of new hard substrate, the relatively smooth surfaces of steel
monopiles are not expected to be favorable to colonization or reef formation due to their low surface complexity and
rugosity (MMS 2009). BOEM expects moderate impacts from the long-term conversion of habitat. Impacts associated
with long-term habitat alteration are an unavoidable consequence of construction and installation. Because the long-
term habitat alteration would be temporary and would encompass a proportionally small area, these impacts are
unlikely to have major impacts on populations in the WDA footprint and displaced species would have large areas of
preferred habitat available nearby (Guida et al. 2017; COP Volume II, Section 2.1.2.1 and Appendix II-I, Chart 2;
Epsilon 2018a).

Cable installation impacts would include temporary displacement of mobile benthic species inhabiting the OECC route
(i.e., winter flounder, American lobster, monkfish). Impacts on sessile species and life stages (i.e., demersal eggs, squid
egg mops, Atlantic surfclam) would include a reduction in fitness or mortality. Impacts related to habitat disturbance in
the immediate area of construction activities would be unavoidable but short-term. Localized loss of demersal eggs
could lead to reduced fish recruitment; however, this would be limited and BOEM does not anticipate impacts on the
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flounder stock. For the Cape Wind project, seabed scars associated with jet plow cable installation were expected to
recover in 1 to 38 days, according to modeling by Applied Science Associates (2005), allowing for rapid recolonization
from the surrounding area (MMS 2009).

The estimated impact of installation activities within the OECC includes approximately 2.5 acres (10,117.2 m?) of
Lewis Bay. Habitat in Lewis Bay covers 1,000 acres (4 km?) of submerged land approaching the New Hampshire
Avenue landfall site. The OECC installation would likely impact important resources such as shellfish beds (ocean
quahog, American oyster, and bay scallops) and horseshoe crabs (Section 4.1.2.4 in Epsilon 2018b). Lewis Bay also
provides EFH for winter flounder; see Section 5.1.2 of the EFH assessment discusses the potential impacts from habitat
disturbance (BOEM 2018f). Therefore, BOEM expects moderate impacts from the temporary habitat disturbance.

While the significance level of impacts above would remain the same, BOEM could further reduce potential impacts as
a condition of COP approval, requiring Vineyard Wind to conduct long-term monitoring to document the changes to
the ecological communities on, around, and between WTG foundations and other benthic areas disturbed by the
proposed Project, including protected species movement and habitat use as well as to centrally fund long-term regional
monitoring of population level impacts (see Section 2.2.1 and Appendix D).

Turbidity

COP Appendix A models the potential turbidity resulting from construction activities (Volume I1I; Epsilon 2018a).
Based on the modelling results, impacts associated with turbidity are likely to affect benthic species more than pelagic
species, because of the turbidity remaining in the bottom 9.8 feet (3 meters) of the water column (COP Volume 111,
Appendix A; Epsilon 2018a). Turbidity would likely displace mobile juvenile and adult species (i.e., striped bass,
alewife), which could expose them to increased predation, temporarily reduce prey availability, or result in higher
energetic costs. For sessile organisms unable to escape the suspended sediment plumes, the impacts could range from
mortality to reduced fitness (Wilber and Clarke 2001; Berry et al. 2011). Sub-lethal effects for mollusk eggs occur with
an exposure of 200 mg/L for 12 hours; for other life stages, the minimum threshold for sub-lethal effects took 24 hours
at 100 mg/L (COP Volume III, Section 6.5.2.1.3; Epsilon 2018a). Based on the modeled concentration of total
suspended solids (TSS) and the estimated time it would remain suspended, BOEM expects minor impacts. Please refer
to the EFH assessment and BA for additional information on potential impacts on fish, invertebrates, and EFH for
proposed-Project activities (Section 5.1.2 in BOEM 2018f; Section 5.3.1 in BOEM 2018b.

Sediment Deposition

Sediment deposition can impact finfish, invertebrates, and EFH by covering habitat, smothering sessile organisms or
life stages, and causing mobile species to avoid or abandon habitat. COP Appendix A models sediment deposition in
the WDA and OECC from construction and installation activities (Volume III, Appendix A; Epsilon 2018a). Mobile
species of finfish and invertebrates (i.e., flatfish, Jonah crab) would likely avoid or abandon deposition areas. Sessile
species are often capable of handling some degree of sediment deposition because turbidity and sedimentation occur
naturally in soft-bottom habitats (e.g., during storm events; Wilber et al. 2005). Sediment deposition could bury
demersal eggs and newly settled bivalve spat (i.e., American oyster; longfin squid egg mops, Atlantic wolffish eggs),
leading to sub-lethal effects or mortality. Wilber and Clark (2001) found reduced feeding and respiratory rates in
oysters when exposed to deposition from dredging. Mortality can occur to sessile shellfish in sedimentation levels
greater than 0.8 inches (20 millimeters) (Wilbur and Clarke 2001; COP Volume III, Section 6.5.2.1.3; Epsilon 2018a).
Benthic eggs and larvae (i.e., whelk species, winter flounder, longfin squid egg mops) are more susceptible to increased
mortality rates in depositions over 0.04 inches (1 millimeter) (Wilber and Clarke 2001; Berry et al. 2011). Sediment
deposition covering hard-bottom habitat along the OECC could temporarily impact juvenile Atlantic cod HAPC (see
Figure 1 in BOEM 2018f) and could negatively impact the settlement of bivalve larvae (Wilber and Clarke 2001).
Based on the limited distribution of sediment depositions exceeding 0.04 inches (1 millimeter) along the OECC and the
overall proportion of the affected soft-bottom habitat in relation to that available regionally, BOEM expects minor
impacts. Please refer to the EFH assessment and BA for additional information on potential impacts on fish,
invertebrates, and EFH for proposed-Project activities (Section 5.1.2 in BOEM 2018f; Section 5.3.1 in BOEM 2018b.

Water Withdrawal

Water withdrawals are necessary for jet-plow cable installation, one of the primary methods of installing the export
cable in the OECC as well as the WDA inter-array and inter-link cables. See COP Section 6.5.2.1.3 for a description of
water withdrawal and estimates of quantities (Volume III; Epsilon 2018a). Due to the surface-oriented intake for the jet
plow, water withdrawal could entrain eggs and larvae of pelagic finfish and invertebrates, resulting in 100 percent
mortality (MMS 2009). Jet plowing would impact species with pelagic eggs or larvae, including numerous flatfish
species (e.g., windowpane flounder, winter flounder, witch flounder [ Glyptocephalus cynoglossus], yellowtail flounder
and summer flounder), important commercial groundfish species (e.g., Atlantic cod, haddock, pollock), and other
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recreationally and commercially important species (e.g., monkfish, Atlantic herring, Atlantic mackerel, silver hake,
butterfish). Species with demersal eggs (e.g., longfin squid, Atlantic sea scallops, Atlantic wolffish, ocean pout
[Zoarces americanus], winter flounder), which adhere to bottom substrate, would not be affected by the water
withdrawal aspect of jet plowing. Most jet plowing would take place during summer and could impact eggs and larvae
present at that time. See EFH assessment for species with EFH for pelagic eggs (Section 4 in BOEM 2018f). Based on
the limited time of jetting and the overall habitat available for pelagic eggs and larvae in comparison to the small area
from which water is withdrawn, BOEM expects minor impacts. Please refer to the EFH assessment and BA for
additional information on potential impacts on fish, invertebrates, and EFH for proposed-Project activities (Section
5.1.2 in BOEM 2018f; Section 5.3.1 in BOEM 2018b).

Pile Driving

Py¢ et al. (2018) modeled the potential noise impacts from pile driving in the WDA on finfish and invertebrates (COP
Section 6.6.2.1.2, Volume III; Epsilon 2018a). The NMFS acoustics tool sets the physiological (injury) threshold for
large (> 2 g) and small (<2 g) fish at 187 dB and 183 dB, respectively, and the behavioral response threshold at 150 dB
for both categories (NMFS 2016). According to this tool, the radial distance at which physiological injury occurs from
pile driving a 34-foot-diameter (10.3-meter) foundation in 24 hours with 6 dB of attenuation (Table A-35, Py¢ et al.
2018) is greater for small fish (4.6-5.63 miles [7,400-9,075 meters]) than for large fish (3.6-4.3 miles [5,714-6,894

meters]). The range for behavioral responses to pile driving noise is the same for small and large fish (4.7-5.7 miles
[7,598-9,229 meters])).

Noise impacts on fish and invertebrates in the WDA and OECC would vary depending on the ability of the fish to
detect sound pressure. Fish with a gas chamber involved in hearing (e.g., Atlantic herring and gadids) are the most
susceptible while those without swim bladders (e.g., sharks, rays, flatfish) are the least susceptible (Popper et al. 2014).
Research shows that noise can damage the sensory organs responsible for equilibrium and motility in squid species
(Solé et al. 2013). The EFH assessment (Table 2 in BOEM 2018f) presents the general groups of finfish and
invertebrates that fall within three hearing sensitivity categories as discussed by Popper et al. 2014. Pile driving would
occur from May through December during the construction period (Py¢ et al. 2018). Noise generated from pile driving
would likely affect species present within the WDA during this period, with impacts ranging from avoidance behavior
to mortality. The radial distance at which mortality or mortal injury, recoverable injury, and temporary reduction in
hearing sensitivity (temporary threshold shift) would occur as a result of modeled peak noise level and 24-hour
cumulative pile-driving noise is presented in COP Appendix III-M (Py¢ et al. 2018). Table 3.3.6-1 presents the radial
distance for injury for fish hearing categories at 6 decibels (dB) attenuation.

Table 3.3.6-1: Radial Distance (meters) to Thresholds for Fish from Impact Hammering

Group Metric Threshold P1 P2
(db) Hammer Energy (kJ) Hammer Energy (kJ)
500 [1,000] 1,500 [2,000]2,500( 500 [1,000] 1,500 [2,000]2,500

Mortality and Potential
Mortality
E{Zﬁ(ﬁfh"“t swim Le 219 12 12

Lk 213 231 28] 28 [30[38[9] 9] 14 18] 29
Fish with swim blad.der Le 201 451 503
not involved in hearing

Lok 207 41 | 53 ] 54 [ 57|78 f14] 14 23 | 32] 56
fish With.SWim l?ladder Le 207 759 708
involved in hearing

Lok 207 41 | 53 ] 54 [ 5778 f14] 14 23 |32 56
Eggs and larvae L 201 451 503

Lok 207 41 | 53 ] 54 [ 5778 f14] 14 23 |32 56
Recoverable Injury
Small fish (<2 g) LE 120 183 7,400 9,075

Lok 206 46 | 59 | 61 |64 | 87 [15]15] 26 [35] 63
Large fish (>2 g) Lg 12hr 187 5,714 6,894

Lok 206 46 | 59 61 64 | 87 | 15 ] 15 26 35 | 63
Behavioral Responses
Small or large fish Lk 150  [4428/5438] 6,519 [7,167]7,598(4,733]6,351| 7,760 |8,689]9,229

3-77



Vineyard Wind Offshore Wind Energy Project Chapter 3

Draft Environmental Impact Statement Affected Environment and Environmental Consequences
Group Metric Threshold P1 P2
(db) Hammer Energy (kJ) Hammer Energy (kJ)
500 [1,000] 1,500 [2,000]2,500( 500 [1,000] 1,500 [2,000]2,500
Temporary Threshold
Shift
All fish | e [ 186 | 6,121 7,444

Source: COP Volume III, Appendix M, Tables A-34 and A-35, Epsilon 2018a; Popper et al. 2014; and GARFO 2016
dB = decibel; kj = kilojoule; Le = cumulative sound pressure; Lyk = peak sound pressure
Note: Impact from hammering of a 34-foot (10.3-meter) pile using an IHC S-4000 hammer with 6 dB attenuation

While eggs, larvae, sessile, and less mobile species (i.e., whelks, longfin squid egg mops) are less sensitive than some

fish species to pile-driving noise, they are more vulnerable due to a lack of motility. BOEM expects minor impacts

from pile driving, as it would occur sporadically, the actual area of impact would be small in relation to the overall

habitat available, and pile-driving noise would only occur over a relatively short period of time. While the significance

level of impacts would remain the same, BOEM could further reduce impacts to help alleviate potential mortality and

injury with the following mitigation measures conditioned as part of the COP approval (see Section 2.2.1 and

Appendix D):

e An attenuation of at least 6 dB along with a soft-start technique and use of fixed passive acoustic monitoring
buoys;

e Autonomous passive acoustic monitoring devices to continuously record ambient noise in the lease area (before,
during, and immediately after construction); and

e A reduction of impacts on marine trust resources through near-term refinement of exclusion zones based on field
measurements of noise reduction systems, and long-term refinements of other pile-driving monitoring protocols
based on monthly and/or annual monitoring results.

The use of noise reduction technologies during all pile-driving activities to ensure a minimum attenuation of 6 dB
would reduce the area impacted by noise during construction. This would ensure that the maximum distance of
potential mortal injury during pile driving would be 2,618.1 feet (798 meters) for the most vulnerable fish (those with
swim bladders involved with hearing) (see Section A.12.1.2 and Table A-34 in Py¢ et al. 2018).

Vessels and Construction Noise

Pelagic and demersal species may temporarily avoid non-pile driving construction noise and vessel noise, but in
general, the noise would not be loud enough for long enough to induce injury or death (MMS 2009). The EFH
assessment and BA summarize potential impacts on fish, invertebrates, and EFH from construction and vessel-related
noise in the WDA and inter-array and export cable dredging and installation (Section 5.1.1 in BOEM 2018f; Section
5.3.2 in BOEM 2018Db). Analysis of vessel noise related to the Cape Wind Energy Project found that noise levels from
construction vessels at 10 feet (3 meters) were loud enough to induce avoidance, but not physically harm fish,
invertebrates, and EFH (MMS 2009). Vessel and construction noise would most likely impact pelagic species (e.g.,
Atlantic herring, Atlantic mackerel). To avoid vessel noise, pelagic fish typically swim down in the water column,
while demersal species swim laterally along the bottom.

Propeller boats and barges can pose a risk to fish that swim near the water surface. Vessel traffic may be a source of
mortality for Atlantic sturgeon as a result of direct collisions with the hull or propeller (Brown and Murphy 2010). The
majority of vessel-related sturgeon mortality are likely caused by large transoceanic vessels, with fewer caused by
smaller vessels (Brown and Murphy 2010; Balazik et al. 2012). Because the construction vessels (tugboats, barge
cranes, hopper scows) have relatively shallow drafts and the vessels and fish (within WDA and OECC) are not
confined to a narrow channel, BOEM expects low vessel-related mortalities; therefore, the impact of vessel noise and
traffic on finfish, invertebrates, and EFH is likely minor.

Construction and Installation of Onshore Project Components

Vineyard Wind expects construction at the landfall site in late 2019. Due to summer construction restrictions on Cape
Cod (unless authorized by the Town of Barnstable or the Town of Yarmouth, depending on the landfall site chosen),
Vineyard Wind would not make the landfall transition from June through September. Vineyard Wind may use either
direct bury or HDD at the New Hampshire Avenue transition site; Covell’s Beach would be through HDD. BOEM
expects negligible impacts from either transition option because the New Hampshire Avenue site is largely manmade
and HDD would traverse under the beach at Covell’s Beach. While the significance level of impacts would remain the
same, BOEM could further reduce potential impacts on winter flounder and horseshoe crabs by implementing the
following time of year restriction mitigation measures (see Section 2.2.1 and Appendix D):
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e Time of year restriction from May 1 to July 31 to avoid the horseshoe crab spawning season at Covell’s Beach
when conducting nearshore area work on the shoreline to protect adults staging to spawn as well as eggs, larvae,
and newly settled juveniles; and

o Time of year restriction from January 15 to June 30 to protect the spawning period, larval settlement, and juvenile
development of winter flounder as well as adult horseshoe crabs staging to spawn in Lewis Bay. BOEM could
implement additional time of year restrictions to protect shellfish spawning and settlement within Lewis Bay.
Combined shellfish time of year restrictions covering all identified species would extend the time of year restriction
for the Lewis Bay portion of the proposed Project to September 30 to protect bay scallops from the spawning
through larval settlement phases.

Operations and Maintenance of Offshore Components

Vessel Activity/Noise

Noise associated with operations and maintenance vessels (COP Volume I1, Section 4.3.4, Table 4.3-2; Epsilon 2018a)
would impact fish, invertebrates, and EFH in a similar way to construction vessel traffic. However, the impacts would
be smaller than construction because many of the vessels used (i.e., crew transport vessels) are smaller and would be
used for shorter time periods. Mobile species/life stages within range of vessel noise capable of initiating physiological
stress or noise related impacts would likely move away from the source and not result in population level
consequences. BOEM (2018a) determined there would not likely be an adverse effect from noise generated by vessel
transit and operations, and no effect for noise generated by vessel engines and thrusters.

WTGs would also produce noise, although sound levels typically low (Madsen et al. 2006). According to
measurements at the Block Island Wind project, operation noise is barely detectable at 164 feet (50 meters) (Miller and
Potty 2017). Sound pressure level measurements from operational WTGs in Europe indicate a range of 109 to 127 dB
re 1 micropascal (uPa) at 46 and 65.6 feet (14 and 20 meters) (Tougaard and Henrikson 2009), which is only slightly
higher than the ambient noise levels recorded at the Deepwater WLA and MA WEAs from 2011 to 2015 (95 to greater
than 104 dB re 11 pPa) (Kraus et al. 2016b). When operational, WTGs would produce noise that can cause masking
effects, but thus far, noise related to operational WTGs have not been found to have a negative impact on finfish
(English et al. 2017). Detection distance from noise generated by WTGs depends on several variables (i.e., hearing
capability of fish, depth, size and spacing of WTGs, wind speed) and does not create a level of noise capable of injury
(Wahlberg and Westerberg 2005). No study has shown any behavioral impact of sound during the operational phase of
wind energy facilities. However, due to the lower sound emissions during operation, measurements and research
remain a low priority in comparison with pile-driving sound (Thomsen et al. 2015). Based on this and the above
impacts associated with WTG and vessel noise, BOEM anticipates minor overall impacts.

Reef Effect

WTG and ESP scour foundations scour and cable protection) create an artificial reef affect and attract a different
community of fish and invertebrates, and shift the EFH from a benthic soft-bottom to hard-bottom structure. Species
preferring hard-bottom habitat (i.e., Atlantic cod, American lobster) would gain habitat while soft-bottom species
(summer flounder, Atlantic surfclam) would see habitat locally diminished. The reef effect has been observed around
WTGs, although benefits to fish and invertebrates are inconclusive (Causon and Gill 2018). For the Cape Wind Energy
Project, the Minerals Management Service did not anticipate the vertical monopile structures to provide a true artificial
reef due to the material and low quantity of interstitial spaces available (MMS 2009). BOEM expects moderate
beneficial impacts associated with reef effect although impacts on a population level for most species should be
minimal based on the amount of habitat converted in relation to the overall habitat still available.

Electromagnetic Fields

Many marine and diadromous species can sense electric and/or magnetic fields, and EMF from power cables may
affect their ability to navigate and detect predators/prey, or could cause physiological and developmental effects
(Taormina et al. 2018). Buried cables reduce, but do not entirely eliminate, EMF (Taormina et al. 2018). During the
operations and maintenance phase of the Proposed Action, powered transmission cables would produce EMF and heat
(Taormina et al. 2018). To minimize EMF generated by cables, all cabling would be contained in grounded metallic
shielding to prevent detectable direct electric fields. Vineyard Wind would also bury cables to a target burial depth of
approximately 6.6 feet (2 meters) below the surface or utilize cable protection (e.g., rock or concrete mattresses), which
would diminish the effect of EMF so that it would likely impact only demersal species.

Demersal species living on or near the seafloor, where the magnitude of cable EMF would be highest, are more likely
to detect EMF than pelagic species, which live higher in the water column. Cable networks like the inter-array cable in
the WDA could potentially have collective impacts on fish that encounter multiple cables on a regular basis as part of
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their typical movement patterns. However, the minimal distance of EMF radiating from each cable in the WDA
(approximately 65.6 feet [20 meters]; Normandeau et al. 2011) and the spacing of the cables (approximately 1 mile
[1.6 kilometers] apart) should create a large enough gap between cables to reduce any collective impact from such
frequent and repeated encounters.

Atlantic sturgeon have both electro and magneto sensitivity that can affect feeding, predator detection, and navigation
(BOEM 2012c), although research suggests marine species may be less likely to detect EMF from AC cables

(BOEM 2012¢). Although some species-specific avoidance behavior has been observed, no evidence of population
scale impacts or adverse physiological impacts have been reported (Taormina et al. 2018). Studies of EMF impacts on
invertebrates are scarce (Taormina et al. 2018). American lobster held in cages displayed behavioral differences when
exposed to EMF, but the research did not indicate a barrier to movement (Hutchinson et al. 2018). Currently there is no
evidence that EMF would result in population-scale negative impacts on fish or invertebrates (Taormina et al. 2018;
Hutchinson et al. 2018). BOEM anticipates that, by burying cables and containing them in grounded metallic shielding,
the impacts of EMF should be minor on finfish, invertebrates, and EFH. Please see the EFH assessment and BA for
additional discussion of EMF impacts on Atlantic sturgeon and other fish or invertebrates with EFH in the Project area
(BOEM 2018f; BOEM 2018b).

Lost Fishing Gear

A potential indirect effect of the existence of offshore cables and structures is the entanglement and loss of commercial
and recreational fishing gear. This could affect finfish, invertebrates, and EFH by modifying habitat and possibly
trapping, injuring, or killing finfish and invertebrates. Although these impacts would likely be negligible, BOEM could
further reduce these impacts by requiring annual monitoring, reporting, and removal of monofilament and other fishing
gear around foundations, cables, and scour protection (see Appendix D).

Decommissioning

Impacts associated with WDA and OECC decommissioning would be similar to the construction phase. WTG and ESP
foundation and scour protection removal would have the same temporary habitat impacts as construction (with the
exception that there would be no pile driving). Decommissioning activities include removing Project components,
including WTGs and ESPs, to 15 feet (4.6 meters) below the mudline (see Section 2.1.1.3). The portion buried below
15 feet (4.6 meters) would remain, and Vineyard Wind would refill the depression with sediment. Vineyard Wind
would also remove the scour protection and hard protection atop cables. Acoustic effects would reflect those associated
with non-pile-driving noise that was associated with construction and installation and the operations and maintenance
activities, and are unlikely to have long-term negative impacts. Therefore, BOEM anticipates minor impacts.

Removal of the scour protection would result in temporary and long-term habitat alterations from removal of hard
bottom and disruption of soft bottom due to cable and scour removal. These temporary and long-term alterations would
have similar impacts as those discussed during construction and installation activities. Removal of the hard-bottom
habitat would likely result in a recolonization of species preferring soft-bottom sand and fine-sediment habitat and the
loss of any species that previously colonized and maintained populations on the hard-bottom habitat. BOEM anticipates
minor impacts to species and their preferred habitats.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. These activities, if they were to
occur, would generally require temporary activity to address emergency conditions, fuel spills, accidental releases of
waste material, collisions, and allisions. Impacts from the occasional operation and maintenance activities to repair
segments of the OECC or inter-array cables would be similar to those temporary habitat disturbances involved in the
installation. Generally, the disturbance to fish, invertebrates, and EFH would be short-term and localized with an
abundance of similar foraging habitat and prey available in adjacent areas. Therefore, BOEM anticipates the impacts
associated with maintenance and repairs to be minor. Non-routine events such as oil or chemical spills can have
adverse or lethal effects on marine life. Spills are expected to occur at the surface, and impacts on the water column
would be mostly limited to the surface-mixed layer, or approximately 33 feet (10 meters). Oils in particular tend to stay
at the surface, and other chemicals are predicted to dilute to non-toxic levels before they would reach most finfish,
invertebrates, and EFH. Small spills should therefore have a negligible impact while larger spills, which are unlikely,
could have a moderate impact on species due to negative effects on water quality (Section 3.2.2.2).

Conclusion

Activities associated with the construction and installation, operations and maintenance, and decommissioning of the
WDA and OECC would impact fish, invertebrates, and EFH to varying degrees. Impacts associated with Proposed
Action activities are often specific to the life stage and habitat requirements of a species. Activities that primarily
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impact benthic habitat (i.e., cable installation, scour protection) are not as likely to impact species or life stages that
depend on pelagic habitats. Conversely, the above-mentioned activities are likely to displace or kill benthic species and
life stages such as skates, flatfish, squid egg mops, and Atlantic sea scallops. BOEM anticipates the following impacts
during construction and installation of the Proposed Action:

Long-term habitat alteration impacts would be moderate.

Temporary habitat disturbance impacts would be moderate.

Impacts related to turbidity from of cable installation and dredging would be minor.

Impacts associated with sediment deposition from cable installation and dredging would be minor.

Water withdrawal impacts would be minor.

Pile-driving noise associated with WTG and ESP foundation installation would be minor.

Impacts associated with vessel and construction noise other than pile driving would be minor.

Construction and installation of onshore components would have negligible impacts on finfish, invertebrates, and
EFH.

Impacts associated with operations and maintenance on finfish, invertebrates, and EFH in the region are likely to be
less than construction and installation impacts. In addition to those discussed above (vessel noise, habitat alteration),
there would be fewer adverse impacts as there would not be any pile driving or turbidity/sediment deposition from
cable installation (with the exception of repairs). WTG and ESP foundation placement could impact future recruitment
and settlement of pelagic eggs, larvae, and juveniles. Changsheng Chen (2016) found that WTGs in the region would
not have a significant influence on southward larval transport, although foundation placement could cause relatively
large cross-shelf larval dispersion during storm events. BOEM anticipates the following impacts during operations and
maintenance of the Proposed Action:

e Vessel and WTG/operational noise would be relatively low and at most would cause avoidance but not injury or
mortality in finfish or invertebrates. Impacts would be minor.

e Reef effects would cause moderate beneficial impacts based on the potential of WTG foundations and scour
protection to create artificial reef environments.

e Maintenance and repair impacts would be similar (at a smaller scale) to the temporary habitat disturbance from
construction and installation. Impacts would be minor.

e Impacts associated with EMF would be minor.

e  Operations and maintenance of onshore components would have negligible impacts on finfish, invertebrates, and
EFH.

During decommissioning, Vineyard Wind would remove foundations and scour protection, leading to substantial
habitat disruption and a return to a soft sediment substrate. There would also be additional temporary impacts
(turbidity, sediment deposition, habitat disruption) from cable removal from the OECC. BOEM expects minor impacts
associated with decommissioning that would be similar in nature to construction activities.

Waste, spills, or vessel discharges could occur offshore or onshore during any phase of the Proposed Action. The rarity
and small size of potential spills, along with the measures in place to clean them up, indicate that these impacts would
be negligible.

Overall, the Proposed Action would be more likely to impact benthic species, life stages, and EFH than pelagic species
and EFH, since the majority of activities affect benthic habitat. Turbidity, especially associated with dredging, and
water withdrawal from jet plowing could temporarily impact pelagic eggs and larvae and EFH. Pile-driving noise,
although temporary, could impact all benthic and pelagic life stages. The adverse impacts associated with the
construction and installation, operations and maintenance, and decommissioning of the Proposed Action are likely to be
temporary and/or small in proportion to the overall habitat available regionally. 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, but
doing so would not likely result in different impact ratings than those described above.

3.3.6.4. Impacts of Alternative B on Finfish, Invertebrates, and Essential Fish Habitat
Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

Impacts associated with construction and installation under Alternative B would remain the same as the Proposed
Action (negligible to moderate). By using the Covell’s Beach landfall site, Vineyard Wind would avoid shellfish beds
within Lewis Bay, reducing impacts on shellfish beds potentially disrupted by construction activities. Overall, however,
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the impacts associated with cable installation (habitat alteration, sediment deposition, turbidity, water withdrawal)
would remain the same as the Proposed Action (minor to moderate).
Operations and Maintenance

Operations and maintenance for Alternative B would be the same as for the Proposed Action. BOEM anticipates
impacts would be the same as the Proposed Action with minor impacts on finfish, invertebrates, and EFH.

Decommissioning

Impacts associated with decommissioning of Alternative B would be the same as the Proposed Action, with the
exception that cable removal and onshore operations would not impact resources in Lewis Bay. Depending on the time
of year, there may be a minor impact on horseshoe crabs during decommissioning of onshore and nearshore facilities,
unless they are retired in place. Therefore, BOEM anticipates minor impacts.

Direct and Indirect Effects of Non-Routine Activities

Impacts from waste, accidental spills, vessel discharge, and non-routine repairs or maintenance would be similar to the
Proposed Action (negligible to minor).

Conclusion

The only change under Alternative B is the selection of Covell’s Beach as the landfall site; therefore, impacts to the
Lewis Bay shellfish beds would be avoided, and no additional adverse impacts to finfish, invertebrates, and EFH would
occur under this alternative.

3.3.6.5. Impacts of Alternative C on Finfish, Invertebrates, and Essential Fish Habitat

Incremental Contribution of Alternative C

Alternative C would exclude six of the northern-most WTG locations and relocate them in the southern portion of the
WDA primarily for the purpose of reducing visual impacts and minimizing conflicts with commercial fishing boats.
Additional limited surveys necessary to select new WTG and inter-array cable locations would create minor
disturbances to pelagic and benthic finfish, invertebrates, and EFH that would revert to the baseline condition when
surveys are complete.

Direct and Indirect Effects of Routine Activities

Construction and Installation

Impacts associated with construction and installation under Alternative C would remain the same as the Proposed
Action (negligible to moderate). Slight changes in benthic fisheries and invertebrate communities could occur with
changing sediment composition and depth in a different portion of the WDA but BOEM anticipates these changes to be
similar to other WTGs located in the southern portion of the WDA.

Operations and Maintenance

Operations and maintenance under Alternative C would not alter any of the potential impacts associated with the
Proposed Action (negligible to minor).

Decommissioning

Decommissioning under Alternative C would not alter any of the potential impacts associated with the Proposed
Action (negligible to moderate).

Direct and Indirect Effects of Non-Routine Activities

Impacts from waste, accidental spills, vessel discharge, and non-routine repairs or maintenance are not likely to change
from those discussed under the Proposed Action (negligible to minor).
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Conclusion

The shifting of WTGs to a more southern location within the WTG would not alter the size of the WDA footprint, and
thus would not impact the amount or quality of habitat altered. An indirect impact of reducing conflict with commercial
fishing vessels is the potential for slightly higher harvests of commercial fish species that might be shielded from
harvest under the Proposed Action. Overall, the impact from commercial fishing harvest increases should be small in
relation to commercial fishing harvests regionally.

3.3.6.6. Impacts of Alternatives D1 and D2 on Finfish, Invertebrates, and Essential Fish
Habitat

Incremental Contribution of Alternative D1 and D2
Direct and Indirect Effects of Routine Activities

Construction and Installation

Alternative D1 increases the spacing between WTGs in the WDA to 1 nautical mile to reduce potential conflicts with
ocean uses. Alternative D2 would align WTGs in an east-west orientation with a 1 nautical mile spacing between all
turbines to allow greater spacing between WTG rows, which would facilitate the established practice of mobile and
fixed gear fishing vessels.

New surveys to establish site conditions would temporarily disturb habitat for fish, invertebrates, and EFH, which
would cease after completion. Therefore, BOEM anticipates impacts associated with these surveys would be minor.

Construction and installation impacts under Alternative D1 and D2 would be the same as the Proposed Action
(negligible to moderate). A slightly wider spacing of WTGs in the WDA would not likely have additional impacts on
fish, invertebrates, and EFH. An increase in temporary habitat disturbance would occur with the additional inter-array
cable required to connect the WTGs. While increases in turbidity, water withdrawal, and sediment deposition would
cover a larger area, the overall impacts would remain the same the Proposed Action.

Operations and Maintenance

Operations and maintenance of Alternatives D1 and D2 would be the same as those of the Proposed Action (negligible
to minor). Alternative D1 and D2 might slightly reduce WTG noise impacts due to the greater spacing between
WTGs, although the overall impact of this operational activity would remain minor.

Decommissioning

Decommissioning of Alternatives D1 and D2 would be identical to that of the Proposed Action (negligible to
moderate).

Direct and Indirect Effects of Non-Routine Activities

Non-routine maintenance would have the same minor impact as in the Proposed Action. Alternatives D1 and D2 are
intended to improve vessel movement through the proposed Project area, which may reduce the likelihood of spills.
Should they occur, oil and chemical spills would have the same impact as in the Proposed Action: negligible for small
spills and moderate for larger spills.

Conclusion

The impact of Alternatives D1 and D2 on finfish, invertebrates, and EFH would be the same as the predicted impact of
the Proposed Action for both routine and non-routine activities. Impacts associated with construction, operations and
maintenance, and decommissioning would likely remain the same (negligible to moderate) as the Proposed Action.
Additional pre-construction surveys would be temporary and have a minor impact on fish, invertebrates, and EFH.
This impact is not likely to adversely affect commercially important finfish, invertebrates, and EFH from a regional
standpoint.
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3.3.6.7. Impacts of Alternative E on Finfish, Invertebrates, and Essential Fish Habitat
Incremental Contribution of Alternative E
Direct and Indirect Effects of Routine Activities

Construction and Installation

Construction methods would be identical to those of the Proposed Action, but the proposed Project footprint would be
considerably less due to the reduced number of WTGs and associated inter-array cabling. Alternative E would convert
less habitat to hard-bottom habitat, and impacts associated with temporary habitat disturbance, turbidity, and sediment
deposition would be reduced, decreasing the overall impacts on finfish, invertebrate, and EFH resources in the region.
While the construction-related activities discussed would be reduced in scope, the overall impacts associated with each
activity would remain the same (negligible to moderate) since the reduction of soft-bottom habitat to hard-bottom
habitat would still have a moderate impact, just on a smaller scale.

Operations and Maintenance

Impacts associated with operations and maintenance of Alternative E would be the same as the Proposed Action
(negligible to minor). Alternative E would reduce WTG noise impacts due to the reduced number of WTGs, although
the overall impact would remain minor.

Decommissioning

Impacts associated with decommissioning of Alternative E would be the same as the Proposed Action (negligible to
moderate), but at a reduced scale due to fewer WTGs.

Direct and Indirect Effects of Non-Routine Activities

Non-routine maintenance would have the same minor impacts as with the Proposed Action. The reduced number of
WTGs and assumed reduction in vessel activity may result in a reduced likelihood of spills. Should they occur, oil and
chemical spills would have the same impact as in the Proposed Action: negligible for small spills and moderate for
larger spills.

Conclusion

Alternative E would reduce the area of potential impacts on environmental resources in the WDA. However, impacts
would remain the same (negligible to moderate) on those resources in the reduced Project footprint. Impacts
associated with Alternative E, in comparison to the amount of homogenous habitat available regionally, indicates that
Alternative E would not have a substantial impact on the loss or conversion of benthic habitat. While there would be
reduced impact on fish, invertebrates, and EFH under this alternative, it may not amount to a substantial reduction on a
regional scale.

3.3.6.8. Impacts of Alternative F (No Action Alternative) on Finfish, Invertebrates, and
Essential Fish Habitat

Under Alternative F, none of the impacts associated with the Proposed Action or any of the alternatives would occur.
The resource in the area would continue to follow current regional trends and respond to current and future
environmental and societal activities.

3.3.6.9. Comparison of Alternatives for Finfish, Invertebrates, and Essential Fish Habitat

Impacts associated with the Proposed Action do not change substantially under Alternatives B through E. While the
alternatives could reduce impacts on fish, invertebrates, and EFH within the WDA, ultimately, the same construction,
operations and maintenance, and decommissioning activities would continue to occur, albeit at a reduced scale in some
cases. BOEM developed Alternatives B, C, D, and E to potentially reduce conflicts with commercial fishing, which
could indirectly expose commercially important finfish and invertebrates to harvest in areas where they otherwise
might find refuge under the Proposed Action. The construction and installation, operations and maintenance, and
decommissioning of the OECC would be unaltered in these alternatives, which would result in the Proposed Action
impacts remaining the same under all scenarios with the exception of Alternative B, which only changes the landfall
site.
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Overall, impacts discussed under the Proposed Action would remain the same (negligible to moderate) for
construction and installation, operations and maintenance (negligible to minor), and decommissioning (negligible to
minor) under all of the proposed alternatives. Only the No Action Alternative (Alternative F) would result in a
reduction of all impacts.

3.3.6.10. Cumulative Impacts

The analysis area for fish, invertebrates, and EFH includes the entire Northeast Shelf Large Marine Ecosystem (LME)
to account for the range of movement of potentially impacted species. This area extends from the southern edge of the
Gulf of Maine to Cape Hatteras, North Carolina, and from the coastline offshore to the shelf break at a 328.1- to
656.2-foot (100- to 200-meter) depth (see Figure C.1-7 in Appendix C). Temporary habitat disturbance, long-term
habitat alteration, turbidity, sedimentation, noise, EMF, and other impact-producing factors of past, present, or
reasonably foreseeable actions in combination with the Proposed Action can result in cumulative impacts. Appendix C
describes projects that could generate cumulative impacts on fish, invertebrates, and EFH.

Other potential offshore wind facilities would generate similar impacts as the Proposed Action. Tables C.1-3 and C.1-4
in Appendix C describe the relevant wind leasing activities. Installation activities would produce the most impact, and
may overlap temporally with the Proposed Action in the case of the Atlantic City Wind, CVOW (both Tier 1, totaling
six potential additional WTGs). The South Fork Wind (Tier 2, totaling 15 potential additional WTGs), Skipjack Wind,
U.S. Wind, Revolution Wind, BSW (Tier 3, totaling 232 potential additional WTGs), and University of Maine Aqua
Ventus (Tier 4, totaling two potential additional WTGs) projects could also contribute to cumulative impacts. Although
the noise, habitat alteration, and sedimentation resulting from various Tier 3 and 4 projects would not all likely overlap,
fish, invertebrates, and EFH within the Northeast Shelf LME could be affected by each project. The cumulative impact
of installation of the Proposed Action and other offshore wind facilities would be moderate. The routine operations of
the Proposed Action in combination with the other offshore wind facilities may have minor cumulative impacts from
vessel traffic, EMF, noise, and the alteration of benthic habitat from soft to hard bottom. Site characterization for
potential future offshore wind projects would cause temporary, localized disturbance and is not expected to have
cumulative impacts.

Port upgrades to support the development of the offshore wind energy industry could have cumulative effects on
finfish, invertebrates, and EFH. Habitat disturbance during construction and increased vessel noise through greater use
and capacity are potential impacts associated with upgrading the Vineyard Haven port. At the time of publication, there
was not enough information available to perform a detailed indirect impact assessment of the modifications to and
potential operations out of Vineyard Haven. However, BOEM expects minor impacts associated with this port, as
construction would be brief and additional upgrades would not likely greatly increase operations regionally.

Cumulative effects related to submarine cables may also occur. Installation of new cables would result in temporary
habitat disturbance similar to cable laying for the Proposed Action. The Atlantic City Wind cable and CVOW export
cable are both over 200 nautical miles from the WDA, so cable installation impacts (due to noise, seafloor disturbance,
vessel activity, etc.) should not have a detectable cumulative impact even if they overlap temporally. The South Fork
Wind export cable and BSW export cable would be nearer to the WDA (approximately 24 nautical miles and 2 nautical
miles, respectively), and construction may temporally overlap with Proposed Action activities. Cumulative impacts of
temporary habitat disturbance may be minor, but short-term. The submarine power cables for the Proposed Action
would have the appropriate shielding and burial depth to reduce potential EMF impacts to negligible levels of
contribution to cumulative effects. Habitat disturbance related to maintenance events for the Proposed Action would be
short-term and localized, and any cumulative impacts would be negligible.

Several tidal energy projects are proposed in the Northeast Shelf LME. One proposed tidal energy project, the
Muskeget Channel Tidal Test Site/Edgartown-Nantucket Tidal Energy Power Plant Project, is adjacent to the OECC.
Because the tidal energy project has not received permits, BOEM considers it speculative and addresses it in the
cumulative analysis as not reasonably foreseeable (see Appendix C). The Western Passage Tidal Energy Project in
Maine has a preliminary permit but construction is not authorized. If the Western Passage Tidal Energy project
proceeds, potential impacts on fish, invertebrates, and EFH would be similar to those described for offshore wind
projects. The Proposed Action could contribute minor levels of cumulative impacts related to these projects.

Table C.1-5 (Appendix C) lists proposed and active leases for marine minerals use and ocean-dredged material
disposal, which would generate sporadic seafloor disturbance and vessel traffic. The nearest location is approximately
37 nautical miles from the WDA, so direct impacts are unlikely to be cumulative with the WDA. There could be
cumulative impacts if Proposed Action activities affect individuals from the same populations as they move among
preferred habitats. However, the areas of disturbed habitat would still be small within the context of the Northeast Shelf
LME and impacts would be temporary. Thus, BOEM expects cumulative impacts to be negligible.

Several Geological and Geophysical Survey Permit applications are under review, but still speculative. If BOEM
ultimately permits geological and geophysical surveys, noise and seafloor disturbance would be unavoidable, as well as
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other potential impacts detailed in Section C.1.10 (Appendix C). The nearest area under consideration is approximately
217 nautical miles from the WDA and is unlikely to have a cumulative impact, given that the disturbance would be
temporary and localized. Liquefied natural gas terminals listed in Table C.1-8 (Appendix C) may generate impacts
from noise, vessel use, and seafloor disturbance, but these impacts would also be periodic and localized and do not
spatially overlap with the Proposed Action. Therefore, BOEM expects negligible cumulative impacts.

Long-term conversion of habitat within the Northeast Shelf LME may result from the projects described above (i.e.,
other offshore wind projects, tidal energy projects, submarine cables, etc.) due to foundation installation, scour
protection, and cable armoring. This may result in conversion of soft-bottom habitat to hard-bottom, or the alteration of
existing hard bottom. The occurrences of affected habitat would be minimal and species that prefer soft bottom would
still have abundant unaltered habitat available nearby. Overall, habitat conversion is unavoidable, but is not expected to
have population-level negative effects, so the BOEM anticipates minor cumulative impacts.

Increased vessel activity may result from the projects described above, alongside any potential increase in commercial
or recreational marine transportation in the region. Assuming all vessels follow standard regulations, there may be
minor cumulative impacts from noise and minor or negligible cumulative impacts due to routine vessel discharge.
Ongoing military use would generate both vessel traffic and other acoustic stressors and discharges related to military
activities, but these are expected to be periodic, with minor cumulative impacts.

Seven different Fisheries Use and Management programs regulate commercial and recreational fisheries in and around
the WDA in both state and federal waters. The baseline state of fish, invertebrate, and EFH resources described in
Section 3.3.6.1 was shaped in part by ongoing fishing activities in the region, and fishing will continue to produce
impacts including fish mortality, seafloor disturbance, and vessel use. The Proposed Action may contribute minor
cumulative impacts alongside these activities, particularly during construction.

Global climate change, including the resulting temperature increases, sea level rise, and stronger storm systems would
likely affect fish, invertebrate, and EFH resources regardless of the Proposed Action. Therefore, BOEM does not
anticipate the Proposed Action would make any measurable contribution to those cumulative effects. Theoretically, the
Proposed Action could ameliorate these effects, although its contribution would be negligible.

BOEM anticipates the cumulative impacts under Alternative B, C, D1, and D2 to be the same as the Proposed Action.
BOEM anticipates the cumulative impacts under Alternative E to be the same as the Proposed Action; however, the
reduction in the proposed Project footprint would potentially result in an overall reduction in cumulative impacts.

3.3.6.11. Incomplete or Unavailable Information for Finfish, Invertebrates, and Essential
Fish Habitat

Currently unavailable information for finfish, invertebrates, and EFH include:

e Marine habitat use by Atlantic sturgeon;

e The amount of hard-bottom habitat impacted in the OECC (potential juvenile Atlantic cod HAPC);

e Impacts of current environmental and climate changes and human-related influences (i.e., commercial fishing) on
potential fish community shifts regionally; and

e Large monopile pile driving acoustic impacts on juvenile and adult fish and invertebrates.

Although some information relevant to finfish, invertebrates, and EFH (data, reports, etc.) was not available at the time
of publication, sufficient information exists to support the findings presented herein.

3.3.7. Marine Mammals

3.3.7.1. Description of the Affected Environment for Marine Mammals

This section provides information relevant to marine mammals that are found in the vicinity of the proposed Project
area, which may be directly or indirectly affected by proposed-Project activities. This section focuses on those species
and life stages that are likely to occur regularly or commonly in the WDA based on the area defined by Kenney and
Vigness-Raposa (2010).

Regional Setting (Northwest Atlantic)

Thirty-eight species of marine mammals, including 6 mysticetes (baleen whales), 28 odontocetes (toothed whales,
dolphins, and porpoise), and 4 seals, are known to inhabit the Northwest Atlantic OCS region (BOEM 2014a).
Nineteen are regularly or commonly occurring in the region (Table 3.3.7-1). Among marine mammal species that may
be found in the region, the ESA lists five as federally endangered: North Atlantic right whale (NARW), blue whale, fin
whale, sei whale, and sperm whale (Physeter macrocephalus). Sightings and strandings data indicate that blue whales
occur along the U.S. East Coast only occasionally (NMFS 1998; Kraus et al. 2016b). Although the blue whale may be
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an occasional visitor to the region, it is not considered further in this Draft EIS because it is extremely rare.

Beaked whales can occur in relatively high numbers in the region, but generally occur offshore near the shelf edge
(BOEM 2014a) and are not considered further in this Draft EIS. All marine mammals are listed under the MMPA.
Thirty-three marine mammal species that are not federally listed under that ESA may be found in the region, including
2 baleen whale species, 27 toothed whale species, and 4 seal species.

Seasonal migration between foraging and nursery grounds determines the biogeography of marine mammals in the
Northwest Atlantic. The availability and abundance of prey items, which is itself influenced by regional oceanographic
conditions, determines these movement patterns. The mixing in the Gulf of Maine of cold, fresh Scotian Shelf water
and warm, saltier slope water that enters the Gulf via the Northeast Channel forms the main water mass affecting the
New England Shelf. Water temperatures at a depth of 112 feet (34 meters) near the northwest corner of the MA WEA
from October 2009 to July 2010 varied between 35 and 75°F (2 and 24°C; Ullman and Codiga 2010b). These
conditions affect zooplankton abundance and distribution.

Table 3.3.7-1: Marine Mammals Regularly or Commonly Occurring in the Region

ESA Relative Seasonal Occurrence | Likely to Occur
Common Name Scientific Name (MMPA) | Occurrence . cu . Y " f
a | s . b in Region in Project Area
Status in Region
Order Cetacea, Suborder Mysticeti
(baleen whales), Family
Balaenopteridae
NARW ¢ Eubalaena glacialis E(D) [Common Year-round, peak X
winter-spring
Fin whale ¢ Balaenoptera physalus E(D) |Common Yegr-round, peak X
spring-summer
Sei whale ° Balaenoptera borealis E(D) |[Regular Spring-summer X
Balaenoptera Year-round, peak
Minke whale ° acutorostrata N) Common . P X
spring-fall
acutorostrata
Hurppback wha}e (West Indies Megaptera. ™) Common Yegr-round, peak X
distinct population segment) ° novaeangliae spring-summer
Suborder Odontoceti (toothed
whales and dolphins)
Family Physeteridae
Sperm whale © Physeter E(D) |Common Year-round, peak X
macrocephalus summer-fall
Family Delphinidae
Risso’s dolphin Grampus griseus N) Common Year-round, peak
P PUs & Offshore spring-fall
Long-finned pilot whale Globicephala melas S Common Ye'flr-round, peak X
spring-summer
. . Lagenorhynchus .
White-beaked dolphin albirostris N) Regular Spring
. o . Year-round, peak
Atlantic white-sided dolphin Lagenorhynchus acutus N)  |Common spring-fall X
Adlantic spotted dolphin Stenella frontalis )  [Rares Spring-fall ¢
Regular ¢
Striped dolphin Stenella coeruleoalba | (N)  [R2r Year-round
Regular ¢
. . . Year-round, peak
Short-beaked common dolphin | Delphinus delphis N) Common summer-fall X
Bottlenose dolphin (Western .
North Atlantic offshore stock) Tursiops truncatus (D) Common Year-round X
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ESA Relative .
Common Name Scientific Name (MMPA) | Occurrence Seasognal Oc'currence L lkel}t to Occurf
. s h in Region in Project Area
Status * | in Region
Family Phocoenidae
Harbor porpoise Phocoena phocoena (N) |Common :;';eilrrl-ground, peak fall- X
Order Carnivora, Suborder
Caniformia, Family Phocidae
(earless seals)
Harbor seal Phoca vitulina concolor (N) Common Year-round © X
Gray seal Halichoerus grypus (N) Common Year-round © X
Harp seal Pagophzluh.v N) Common Year-round X
groenlandicus
Hooded seal Cystophora cristata (N) Regular Year-round © X

2D = Depleted; E = Endangered; ESA = Endangered Species Act; MMPA = Marine Mammal Protection Act; N = Not Strategic; NARW = North
Atlantic right whale; S = Strategic

®Based on occurrence within Rhode Island Ocean Special Area Management Plan Study Area (which includes the WDA and surrounding Project
area): Common = greater than 100 records; Regular = 10100 records; Rare = less than 10 records (Kenney and Vigness-Raposa 2010).

°NEFSC and SEFSC 2011a

4Based on Kraus et al. 2016b; BOEM 2014a. Region defined as the waters south of Martha’s Vineyard and Nantucket and Nantucket Shoals.
¢Based on Kenney and Vigness-Raposa 2010

fPalka et al. 2017

Project Area

Data regarding the occurrence of marine mammals in or near the proposed Project area were collected by vessel, aerial,
and acoustic survey methods. A complete list of all marine mammals that may occur in the proposed Project area can
be found in COP Table 6.7-1 (Volume III; Epsilon 2018a) and BOEM 2014a. Of the listed species identified in the
region, only NARWs, fin whales, sei whales, and sperm whales are likely to occur within the proposed Project area
(Table 3.3.7-1; NEFSC and SEFSC 2010, 2011a, 2012, 2013, 2014, 2015, 2016, 2017; Palka et al. 2017). Please refer
to the BA for detailed information regarding these species (BOEM 2018b). Table 3.3.7-1 identifies the 11 non-listed
species most likely to occur within the proposed Project area. Risso’s dolphins (Grampus griseus) and white-beaked
dolphins (Lagenorhynchus albirostris) are likely to occur in the nearby waters surrounding the proposed Project area
(i.e., within 40 nautical miles from the WDA) in relatively high abundance (BOEM 2014a).

Marine mammals are highly migratory, and seasonal occurrences in the proposed Project area vary for each species.
The BA includes distribution maps of the listed species in the Project area and details regarding their seasonal
occurrence (BOEM 2018b). Seasonal distributions for humpback whales, minke whales, harbor porpoise, and three
dolphin species in the proposed Project area are shown in Figures B.5-1 through B.5-4). The distribution maps present
species occurrence in the proposed Project area using a combination of habitat-based density estimates (Roberts 2016a,
2016b) and sightings data overlaid as density dots (circles representing the number of animals sighted over the time
period; Right Whale Consortium 2018). The density estimates and sightings data are the products of two separate
databases, but the combination of these datasets provides a comprehensive assessment of distribution based on
available data. Both databases include a compilation of datasets from various sources. Many of the same data sources
are included in both databases, but not all. For example, the density estimates are based on data collected from 1992 to
2014, while the sightings data were collected from 1978 to 2017. The density estimates represent the number of
animals predicted to occur per 100 km?. The sightings data are an historical account of the number of whales that have
been observed in a particular area, and they do not account for the presence (or absence) of whales in areas not
surveyed. BOEM did not correct these sightings data for effort; they are represented as different color and density
scales for each species, and thus should not be used to interpret the relative densities of whales.

The habitat within the proposed Project area provides foraging habitat and may play a role in the reproductive cycle for
multiple species (Leiter et al. 2017; Stone et al. 2017). Stone et al. (2017) documented 27 sightings of cetaceans with
their young, including humpback whales, fin, sei, minke, NARWs, pilot whales, and bottlenose and common dolphins.
Humpback whales had the highest number of sightings with calves present (ten). Calves were present in all seasons
from October 2011 through June 2015, but a majority of these observations were during spring and summer

(81.5 percent). NARWSs were observed engaging in mating/courtship behavior and foraging, and mothers with calves
were sighted in recent surveys in the Deepwater WLA (Leiter et al. 2017; Stone et al. 2017). The BA provides detailed
discussions regarding documented behaviors of listed species (BOEM 2018b). Results from these studies and others
indicate that the habitat within the vicinity of the Project area has a higher ecological significance than previously
known (Stone et al. 2017).
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A total of 669 cetacean sightings, including 384 large whale sightings, were recorded within the Deepwater WLA and
MA WEA during systematic line-transect aerial surveys between October 2011 and June 2015 (Kraus et al. 2016b;
Stone et al. 2017; Table 3.3.7-2). The area encompassing the Deepwater WLA and MA WEA was also surveyed using
aerial and acoustic surveys from 2010 through 2017 as part of the Atlantic Marine Assessment Program for Protected
Species (Palka et al. 2017). These data are included in the abundance and sightings maps of humpback whales, minke
whales, harbor porpoise, Atlantic white-sided dolphins, bottlenose dolphins, and short-beaked common dolphins by
season (Figures B.5-1 through B.5-4).

Table 3.3.7-2: Summary of Species in the Deepwater WLA and MA WEA between October 2011 and June 2015

S Number of s . Acoustic Presence
Common Name Scientific Name Sightings/Densities Season of Sightings Detected

*NARW Eubalaena glacialis ?rf)dgi?;;lazls)a verage of 35 Winter & Spring Year-round
*Fin Balaenoptera physalus |87 Summer Year-round
*Sei Balaenoptera borealis |25 Summer NA
*Sperm Physeter 4 Summer & Fall NA

macrocephalus

Megaptera . Winter December
Humpback novaeangliae 82 Spring & Summer through February

Balaenoptera
Minke acutorostrata 86 Spring & Summer \;Ovitl?gefre :xlllciinl\\lgfrftemr ber,

acutorostrata
Short-beaked common \ry s delphis high densities Summer & Fall
dolphin

. . moderate densities Spring & Summer
Bottlenose dolphin Tursiops truncatus high densitics Fall
Harbor porpoise * Harbor porpoise moderate to high densities |Spring, Fall, & Winter
Atlantic white-sided onch E%St}?ncally in relatively Spring
dolphin ® Lagenorhynchus acutus |high numbers Fall
moderate numbers

Source: Kraus et al. 2016b; Stone et al. 2017
* = ESA-listed species; NA = not available
2 Historically from 1976 through 2018 according to Right Whale Consortium 2018 and as shown in Figures B.5-3 and B.5-4

Aspects of Resource Potentially Affected

Marine mammals utilize the coastal waters of the northwest Atlantic OCS and proposed Project area for a variety of
biologically important functions, such as resting, foraging, mating, avoiding predators, and migration (Madsen et al.
2006; Weilgart 2007). The proposed-Project activities could possibly impact the behavior and hearing ability of marine
mammals.

Current Condition and Trend

Past and current impacts on marine mammals involve a variety of anthropogenic impacts, including collisions with
vessels (ship strikes), whaling/hunting, entanglement with fishing gear, anthropogenic noise, pollution, disturbance of
marine and coastal environments, climate change, effects on benthic habitat, waste discharge, and accidental fuel leaks
or spills. Many marine mammal migrations cover long distances, so these factors impact animals over very broad
geographical scales.

Regional, pre-existing threats to marine mammals in the Project area include fisheries interactions, vessel traffic, ocean
noise, and climate change. Due to the changing water temperatures, ocean currents, and increased acidity, climate
change has the potential to impact marine mammals prey distribution and abundance. The BA provides a detailed
discussion regarding these threats and other proposed Project-related threats to endangered whales (BOEM 2018b).
Commercial fisheries occurring in the southeastern New England region include bottom trawl, midwater trawl, dredge,
gillnet, longline, and pots and traps (COP; Epsilon 2018a). Targeted fisheries species include monkfish, scallop,
surfclam/quahog, squid, mackerel, herring, and lobster among others. Commercial vessel traffic in the region is
variable depending on location and vessel type. The commercial vessel types and relative density in the Project region
during 2013 include cargo (low), passenger (high), tug-tow (high), and tanker (low) (COP; Volume IlI; Epsilon 2018a).
Ambient noise measured within the WLA was between 76.4 and 78.3 dB re 1 pPa’per hertz (Hz), with sources
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including commercial port traffic, recreational boats, and scientific and naval sonar activity (Alpine Ocean Seismic
Surveying Inc. 2017).

Table 3.3.7-3 presents the current status for cetaceans. Over the last several years, NARW distribution and patterns of
habitat use have shifted, in some cases dramatically (Pettis et al. 2017). Elevated NARW mortalities have occurred
since June 7, 2017. A total of 19 confirmed dead stranded whales, with an additional 5 live whale entanglements in
Canada, have been documented to date (NOAA 2018e). Human interactions (e.g., fishery-related entanglements and
vessel strikes) are the most likely cause of this unusual mortality event (UME). In addition to this recent UME, the
reproductive output for the species has declined by 40 percent since 2010 (Kraus et al. 2016a). In 2018, no new NARW
calves were documented in their calving grounds; this represented the first time since annual NOAA aerial surveys
began in 1989. This combination of factors threatens the very survival of this species (Pettis et al. 2017). A more
detailed discussion of the current status of the NARW is available in the BA (BOEM 2018Db).

Data through 2015 indicated that the trend for the Gulf of Maine stock of the humpback whale, which is considered
part of the West Indies Distinct Population Segments (DPS), was increasing. However, since January 2016, strandings
of humpback whales in the Western North Atlantic have occurred at a higher than normal rate. This event has been
declared a UME and may be related to larger-than-usual numbers of vessel collisions (NOAA 2018e). There have been
79 mortalities documented from Maine to Florida through July 31, 2018, as part of this event (NOAA 2018f), with

14 percent off of Massachusetts. Stranding location is not necessarily indicative of the location of injury or death, as
floating carcasses can move with tide and currents. Of the whales examined, about 50 percent had evidence of either
ship strike or entanglement (NOAA 2018f). Although the stock is currently characterized by an upward trend in
abundance, the detected level of U.S. fishery-caused mortality and serious injury, which is likely biased low, is more
than 10 percent of the calculated potential biological removal'! (PBR); and, therefore, cannot be considered
insignificant (Hayes et al. 2018). Since January 2017, elevated minke whale mortalities have occurred along the
Atlantic coast from Maine through South Carolina, with 43 total strandings documented as of July 31, 2018 (including
13 strandings in Massachusetts; NOAA 2018g). These mortalities have been declared a UME.

Seasonal trends in overall zooplankton abundance have been detected over the shelf waters of southern New England,
ranging from relatively low densities (12 to 23 cubic centimeters per 100 cubic meters) in January through February
to relatively high densities (greater than 55 cubic centimeters per 100 cubic meter) during May through August
(NEFSC 2018). These trends are also present in one of the most abundant and widespread zooplankton species on the
Northeast U.S. Shelf, Calanus finmarchicus, an important food source for many fish species and for NARWs. On
average, C. finmarchicus has been the most abundant during the spring and summer (March through August), with the
peak density in May through June along the Northeast U.S. Shelf (NEFSC 2018). Levels of zooplankton biovolume
have been remarkably consistent over the past 20 years with some inter-annual variability. However, mean total density
for C. finmarchicus along the Northeast U.S. Shelf varied greatly from year to year, commonly halving or doubling
from one year to the next (NEFSC 2018). The BA discusses recent trends in the abundance and distribution of this
important food source for NARWs (BOEM 2018b). This region also has a very diverse and abundant fish assemblage
that includes prey species for marine mammals, including American Sand Lance (Ammodytes americanus), Atlantic
Herring (Clupea harengus), and Atlantic Mackerel (Scomber scombrus).

The U.S. population size of the Western North Atlantic stock of gray seals is estimated at 27,131 (Hayes et al. 2018).
For the period 2011 to 2015, the total estimated human-caused mortality and serious injury to gray seals was 5,207 per
year (Hayes et al. 2018). The Western North Atlantic (WNA) stocks of gray, hooded, harbor, and harp seals all
experience human-caused mortalities each year (Table 3.3.7-3; Hayes et al. 2018, Waring et al. 2007). Mortalities
caused by human interactions with seals may result from boat strlkes fishing gear interactions, power plant
entrainment, oil spill/exposures, harassment, shooting, and research. Dun'ng 2011 to 2015, more gray and harp seal
strandings were reported in Massachusetts than in any other state from Maine to North Carolina (Hayes et al. 2018). In
this same region, hooded seal strandings during 2001 to 2005 were also higher in Massachusetts than in any other state.
From Maine to North Carolina during 2011 to 2015, the most stranding mortalities were in Massachusetts (348
animals), which is the center of gray seal abundance in U.S. waters, and this species has the lowest overall stock
abundance of the four seals that are found in the region (Hayes et al. 2018; Waring et al. 2007).

1 Calculated potential biological removal is the maximum number of animals, not including in natural mortalities, which may disappear annually
from a marine mammal stock while allowing that stock to reach or maintain its optimal sustainable population level.
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Table 3.3.7-3: Summary of Current Status for Cetaceans and Carnivora

Average Annual .
. . Stranding
Minimum Human- s
Population Population Caused Mortality Mortalities in
Common Name Scientific Name Stock * . a R Massachusetts Reference
Estimate Trend Total = Fishery .
(or Specified
Entanglement (Vessel Area)
Strike)
5.36 =4.55(0.81) from
o Decline from 2011-2015 Hayes et al.
o
NARW Eubalaena glacialis WNA 430 20112015 | 19 mortalities during ? 2018
2017-June 2018 ©
*Fin whale Balaenoptera physalus WNA 1,618 NA 2.65=1.05(1.6) 3 Hagi)slegt al.
*Sei whale Balaenoptera borealis Nova Scotia 357 NA 0.8 0 Ha}éeosle; al.
*Sperm whale Physeter macrocephalus North Atlantic 2,288 NA 0.8=0.2(0.6) 3 Warzlr(l)% 56 tal.
. . Increasing _ . Hayes et al.
Humpback whale Megaptera novaeangliae Gulf of Maine 823 through 2015 ¢ 8.25=6.45(1.8) 19 2018
Minke whale Balaenoptera acutorostrata Canadian East 2,501 NA 9.15=7.75(14) 11 ¢ Hayes et al.
acutorostrata Coast 2018
Risso’s dolphin Grampus griseus WNA 12,619 NA 43 6 Hayzeoslgt al.
Long-finned pilot whale Globicephala melas WNA 5,636 NA 38 13 Hayzeosl‘;t al.
White-beaked dolphin Lagenorhynchus albirostris WNA 2,003 NA 0 2 Wag‘g%;’t al.
Atlantic white-sided dolphin  |Lagenorhynchus acutus WNA 48,819 ¢ NA 56 62 Ha}éeoslzt al.
. . . 19 between New | Waring et al.
Atlantic spotted dolphin Stenella frontalis WNA 44,715 NA 0 York and Florida 2014
Striped dolphin Stenella coeruleoalba WNA 54,807 NA 0 13 Waring etal.
Short-beaked common dolphin |Delphinus delphis WNA 70,184 NA 409 441 Ha}éeosle; al.
~1,650 between Haves ef al
Bottlenose dolphin f Tursiops truncatus WNA offshore 77,532 NA 394 New York and }é 017 ’
Florida
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Average Annual .
. . Stranding
Minimum Human- oo e
Population Population Caused Mortality Mortalities in
Common Name Scientific Name Stock ® . a - Massachusetts Reference
Estimate Trend Total = Fishery .
(or Specified
Entanglement (Vessel Area)
Strike)
. Gulf of Maine/ Hayes et al.
Harbor Porpoise Phocoena phocoena Bay of Fundy 79,883 NA 307 207 2018
Gray seal Halichoerus grypus WNA 27,131 NA 5,207 348 Ha}%sleét al.
Hooded seal Cystophora cristata WNA 512,000 NA 368 421 Hayzeosl‘;t al.
Harp seal Pagophilus groenlandicus WNA 7.4 million NA 216,044 106 Ha}éeoslegt al.

*ESA-listed species

2NA = not available; NARW = North Atlantic right whale; WNA = Western North Atlantic
b Average annual mortalities and strandings based on the following date ranges for each reference: Hayes et al. 2018 = 2011 to 2015; Hayes et al. 2017 = 2010 to 2014; Waring et al. 2015 = 2009 to

2013; Waring et al. 2014 = 2008 to 2012; Waring et al. 2007 =2001 to 2005

¢ Unusual Mortality Event (UME)

4 However, since January 2016 strandings have increased in the WNA at a higher rate than normal
¢ Gulf of Maine population, not the entire WNA stock

fThere was a UME for common bottlenose dolphin stocks in the WNA during 2013-2015 (Hayes et al. 2017).
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The Western North Atlantic stock of harbor seals is estimated at 75,834 animals, with an estimated human-caused
mortality and serious injury of 368 seals per year (Hayes et al. 2018). During 2011 to 2015 from Maine to

North Carolina, the second highest number of harbor seal strandings (421 animals) was recorded off Massachusetts
(Hayes et al. 2018). The current abundance estimate for hooded seals belonging to the Western North Atlantic stock is
512,000, with an estimated human-caused mortality and serious injury of 5,199 animals per year (Waring et al. 2007).
Among strandings from Maine to North Carolina from 2001 to 2005, the highest number of hooded seals was recorded
off Massachusetts (53 animals; Waring et al. 2007). The abundance estimate for the Western North Atlantic stock of
harp seals is 7.4 million animals, with an estimated human-caused mortality and serious injury rate of 216,044 seals
per year (Hayes et al. 2018). From 2011 to 2015 from Maine to North Carolina, the highest number of strandings

(106 animals) was recorded off Massachusetts (Hayes et al. 2018). NMFS defines a strategic marine mammal stock as
a declining stock that is experiencing a high level of human-caused mortality, and is likely to be listed under the ESA,
or designated as depleted under the MMPA. None of these seal stocks are considered strategic.

3.3.7.2. Environmental Consequences

Relevant Design Parameters

The primary Project design parameters that would influence the magnitude of the impact on marine mammals include
(see Appendix G for details on the design parameters and maximum-case scenario):

o The WITG foundation type used. The potential acoustic impacts on marine mammals differ among the WTG
foundation types that Vineyard Wind would use: either 100 monopiles (34-foot-diameter [10.3-meter]) and up to
two ESP jacket foundations (Scenario 1) or a combination of 90 monopiles and up to 12 jacket foundations
(Scenario 2). The jacket-type foundation would have a higher acoustic impact and a greater risk of exposure than
the monopile foundation because of the longer time required to install more piles (up to four 9.8-foot [3-meter] pin
piles per jacket) (Py¢ et al. 2018). Sound exposure levels are higher for marine mammals under Scenario 2 than
under the Scenario 1 (Py¢ et al. 2018).

o Sound produced by pile driving. To assess daily underwater sound produced by pile driving, each pile type is
analyzed independently due to differences in source levels produced by the hammer power needed to drive each
pile type, daily pile-driving duration for each foundation type, the main frequencies produced by each pile
diameter, and impacts on each marine-mammal hearing group. Depending on the species’ hearing differences and
pile differences, the relative impacts on each hearing group vary considerably, warranting a separate analysis for
each pile type.

o Total days of pile driving. At the installation rate of one monopile or jacket foundation per day, Vineyard Wind
would need a total of 102 days of pile driving regardless of whether they use Scenario 1 or Scenario 2 (Py¢ et al.
2018). At two monopiles and one jacket foundation installed per day, only 52 days of pile driving would be needed
for Scenario 1 and 57 days of pile driving for Scenario 2. In terms of total days of pile driving, the maximum-case
scenario would be 102 days of work (Py¢ et al. 2018).

o Vessels and ports. Vineyard Wind would utilize a number of ports during proposed-Project activities. See Section
2.1.1, for more details.

Potential Variances in Impacts

Potentially variable aspects of the proposed-Project design include the OECC route, the WTG design selected (e.g.,
8 MW, 10 MW), the exact placement and number of WTGs and ESPs, the final inter-array cable layout, and the
construction schedule. Although some variation is expected in the design parameters, any scenario within the PDE
would likely lead to impacts similar to those under the maximum-case scenario.

3.3.7.3. Impacts of Alternative A (Proposed Action) on Marine Mammals
Incremental Contribution of the Proposed Action

Direct and Indirect Effects of Routine Activities

Cetaceans rely heavily on acoustics for communication, foraging, mating, avoiding predators, and navigation (Madsen
et al. 2006; Weilgart 2007). Proposed Action activities may negatively affect marine mammals if the sound frequencies
produced overlap with the functional hearing range of the animal exposed (NSF and USGS 2011). Noise-producing
Proposed-Action activities may negatively affect marine mammals during foraging, orientation, migration, response to
predators, social interactions, or other activities (Southall et al. 2007). Noise exposure can interfere with these
functions, with the potential to cause responses ranging from mild behavioral changes to physical injury. Marine
mammals may also be affected by non-acoustic Proposed Action activities including vessel strike, accidental spills, and
changes to benthic foraging habitat.
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Construction and Installation of Offshore Components

Vineyard Wind submitted comprehensive acoustic modeling of underwater sound propagation and potential effects on
marine species during piling installation for the Proposed Action (Py¢ et al. 2018) that provided detailed information
for the pile-driving analysis. Py¢ et al. (2018) modeled Scenarios 1 and 2 over a construction period of May through
December (excluding the months of January through April), when endangered NARW:s are likely to be present in
relatively high numbers.

For estimating marine mammal densities (animals/km?) for modeling, Py¢ et al. (2018) used the Duke University
Marine Geospatial Ecological Laboratory model results (Roberts et al. 2016a) and an unpublished updated model for
NARW densities (Roberts et al. 2016b) that incorporates more sighting data, including those from the Atlantic Marine
Assessment Program for Protected Species (2010 to 2014). Py¢ et al. (2018) calculated the density estimates for
pinnipeds using Roberts et al. (2016a) density data. The model used the following NMFS (2018) threshold criteria for
Level A harassment!?, permanent threshold shift (PTS) to marine mammals (see Table 3.3.7-4). These numbers are
preliminary and may not reflect the actual take numbers authorized under the ESA and MMPA by NMFS.

Table 3.3.7-4: PTS Onset Acoustic Threshold Levels

. PTS Onset Thresholds to Evaluate Level A Harassment *
Hearing Group .
(received level)
Impulsive Non-impulsive
LFC Ly, flat 219 dB; Leos 183 dB L4 199 dB
MEFC Ly, flat 230 dB; Leos 185 dB Le4 198 dB
HFC ka, flat 202 dB; L4 55 dB Les 173 dB
PPW ka, flat 218 dB; Lg24 85 dB Le4 201 dB

Source: Py¢ et al. 2018; NMFS 2018a

uPa = micropascal; uwPa’s = micropascal squared second; dB = decibel; HFC = high frequency cetacean (harbor porpoise); Lk flat = peak sound
pressure is flat weighted or unweighted and has a reference value of 1 uPa; Le24 = cumulative sound exposure over a 24 hour period and has a
reference value of 1 pPas; LFC = low frequency cetacean (all the large whales except sperm whales); MFC = mid-frequency cetacean (all
dolphins, pilot whales, and sperm whales); PPW = Pinnipeds in the water (all seals); PTS = permanent threshold shift

2 Dual-metric acoustic thresholds for impulsive sounds. Use whichever results in the largest isopleth (mapped distance) for calculating PTS onset. If
anon-impulsive sound has the potential of exceeding the peak sound pressure level thresholds associated with impulsive sounds, these thresholds
should also be considered.

Because of the complexity and variability of marine mammal behavioral responses to acoustic exposure, NMFS has
not yet released technical guidance on behavioral threshold criteria (Level B harassment'*; NMFS 2018a). NMFS
currently uses a step function to assess behavioral impact (NOAA 2005 as cited in Py¢ et al. 2018). Py¢ et al. (2018)
use the unweighted NOAA (2005), and the frequency-weighted Wood et al. (2012) criteria to estimate behavioral
response to impulsive pile-driving sound (see Table 3.3.7-5).

Table 3.3.7-5: Behavioral Exposure Criteria

. Probability of response to frequency-weighted SPL Unweighted
Marine Mammal Group v p(dB rel ul(’la) e (dB root meagn square) *
120 140 160 180
Harbor porpoise (Phocoena phocoena) 50% 90% 160
Migrating mysticete whales 10% 50% 90% 160
All other species (and behaviors) 10% 50% 90% 160

Source: Adapted from Wood et al. 2012; Py¢ et al. 2018

pwPa = micropascal; dB = decibel; SPL = sound pressure level

Note: Probability of behavioral response frequency-weighted sound pressure level (SPL dB re 1 pPa); probabilities are not additive.
aPy¢ etal. 2018

Py¢ et al. (2018) modeled three levels of attenuation: 0 dB (no attenuation), 6 dB, and 12 dB. The 0 dB level was
modeled as a reference point to evaluate the effectiveness of the proposed mitigation of sound reduction technology
(e.g., Hydro-sound Damper, bubble curtains or similar). When comparing the two potential levels of attenuation (6 dB
and 12 dB), 6 dB is the least effective modeled level and would be considered as the most impactful.

12 Level A harassment “has the potential to injure a marine mammal or marine mammal stock in the wild” (NOAA 2017d).

13 Level B harassment “has the potential to disturb a marine mammal or marine mammal stock in the wild by causing disruption of behavioral
patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or sheltering but which does not have the potential to injure
a marine mammal or marine mammal stock in the wild” (NOAA 2017d).
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Table 3.3.7-6 summarizes the numbers of marine mammals estimated to experience sound levels above threshold
criteria for Level A and Level B harassment for the maximum-case scenario condition, Scenario 2 (up to 90 monopiles
and up to 12 jacket foundation) with 6 dB attenuation (Py¢ et al. 2018). The Py¢ report integrates results from acoustic
propagation models (which estimate the amplitude of sounds at a given location) and species density maps. Their report
predicts the number of individual animals (for each species) that would be exposed to a given sound level at each part

of the area of interest. Overall, the numbers of marine mammals potentially exposed to impacts, and may potentially
receive Level A harassment, from pile driving are higher under Scenario 2 (Py¢ et al. 2018; Table 3.3.7-6).

Table 3.3.7-6 also provides the number of marine mammals estimated to be exposed to Level B harassment with 6 dB
attenuation (Py¢ et al. 2018). Numbers for small cetaceans and seals are generally higher due to their relatively high
abundance in the Proposed Action area.

Table 3.3.7-6: Numbers of Marine Mammals Estimated to Experience Sound Levels above Threshold Criteria
for Scenario 2 (Two Piles Installed per Day with 6 dB Attenuation)

S . . Behavior Maximum
Common Name Scientific Name Injury (Lpx)| Injury (Lg) SPL (Lp.24t)

*NARW Eubalaena glacialis 0.02 1.39 11.75
*Fin Whale Balaenoptera physalus 0.12 5.32 35.04
*Sei Whale Balaenoptera borealis 0 0.21 1.44
Humpback Whale Megaptera novaeangliae 0.02 7.05 19.96
Minke Whale Balaenoptera acutorostrata 0.02 0.21 10.25
*Sperm Whale Physeter macrocephalus 0 0 0
Atlantic White-sided Dolphin Lagenorhynchus acutus 0.13 0 442.69
Bottlenose Dolphin Tursiops truncatus 0 0 62.48
Pilot Whales Globicephala 0 0 0
Risso’s Dolphin Grampus griseus 0 0 0.49
Short-beaked Dolphin Delphinus delphis 0.27 0 540.25
Harbor Porpoise Phocoena phocoena 6.14 0.25 181.70
Harbor Seal Phoca vitulina concolor 0.78 0.70 132.62
Gray Seal Halichoerus grypus 0.24 0.43 116.96
Harp Seal Pagophilus groenlandicus 0.30 0.44 130.92

Note: Scenario 2 = 90 monopiles and up to 12 jacket foundations
* = ESA, listed species; L = cumulative sound exposure; Lyk = peak sound pressure; Ly 241 = sound pressure level over 24 hours; NARW = North

Atlantic right whale

Py¢ et al. (2018) also estimated the Level A and Level B acoustic threshold exposures as a percentage of each species’
abundance for Scenarios 1 and 2. Estimated percentages are higher for Scenario 2 compared to Scenario 1 and is
presented here as the maximum-case scenario (Py¢ et al. 2018). Estimated population-level percentages for Level A
and Level B exposure were less than 1 percent for all marine mammals except NARW and humpback whales for Level
A and NARW, humpback whales, and Atlantic white-sided dolphin (see Table 3.3.7-7; Py¢ et al. 2018).

Table 3.3.7-7: Estimated Exposure Threshold as a Percentage of Species’ Abundance for Scenario 2 (Two Piles
per Day with 6 dB Attenuation)

Species Scientific Name Scenario 2
Level A Level A |Level B maximum
(LpK) (Lg) SPL (Lp24nr)
*NARW Eubalaena glacialis 0.01 0.35 2.98
*Fin Whale Balaenoptera physalus 0 0.09 0.61
*Sei Whale Balaenoptera borealis 0 0.03 0.21
Humpback Whale Megaptera novaeangliae 0 0.54 1.54
Minke Whale Balaenoptera acutorostrata 0 0.01 0.38
*Sperm Whale Physeter macrocephalus 0 0 0
Atlantic White-sided Dolphin Lagenorhynchus acutus 0 0 1.19
Bottlenose Dolphin Tursiops truncatus 0 0 0.06
Pilot Whales Globicephala 0 0 0
Risso’s Dolphin Grampus griseus 0 0 0.01
Short-beaked Dolphin Delphinus delphis 0 0 0.63
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Species Scientific Name Scenario 2
Level A Level A |Level B maximum
(LpK) (Lg) SPL (Lp24nr)

Harbor Porpoise Phocoena phocoena 0.01 0 0.21
Harbor Seal Phoca vitulina concolor 0 0 0.17
Gray Seal Halichoerus grypus 0 0 043
Harp Seal Pagophilus groenlandicus 0 0 0

Note: Scenario 2 = 90 monopiles and up to 12 jacket foundations
* =ESA, listed species; L = cumulative sound exposure; Lyk = peak sound pressure; Ly 241 = sound pressure level over 24 hours; NARW = North
Atlantic right whale

Py¢ et al. (2018) provides a radial distance to threshold criteria'* for Level A harassment for installation of one 34-foot
(10.3-meter) monopile and four 10-foot (3-meter) jacket piles for each hearing group with 6 dB attenuation, considered
the most impactful scenario (see Table 3.3.7-8). Radial distances to Level A thresholds are greater for four jacket piles
compared to one monopile for all hearing groups (see Table 3.3.7-8) (Py¢ et al. 2018). When comparing all hearing
groups, radii are the largest for the low-frequency hearing group (mysticetes), and range from 4.5 miles (7,253 meters)
for the jacket foundation to 2.0 miles (3,191 meters) for the monopile foundation with 6 dB attenuation. Radial distance
to thresholds for Level A harassment are moderate for seals in water (0.6 miles [977 meters]) and harbor porpoise
(high-frequency hearing group; 0.4 miles [564 meters]) during installation of jacket piles. Py¢ et al. (2018) assumed
jacket foundation installation occurring for a maximum of 12 pile-driving days under Scenario 2 (up to 10 WTG and
two ESP jacket foundations; 2 days each month from June through September and 1 day each month during May, and
October through December) or two pile-driving days under Scenario 1 (two ESP jacket foundations; 1 day each month
in July and August).

Table 3.3.7-8: Radial Distances (R95% in meters) to Sound Pressure Level for Level A and Level B Harassment
Thresholds for Marine Mammals with 6 dB Attenuation

Level B
Heari Level A Level A U L’evlftl]?l 160 |  Frequency-
Foundation Type Ge aring H eve (L H eve (L drllswelg ¢ ¢ Weighted Mean
roup arassment (Lpk) | Harassment (Lg24) (root mean 50% Probability of
square) Response (Lg24)
6dB 6 dB 6 dB 6dB
34-foot (10.3-meter) LFC 17 3,191 4,121 4,007
diameter monopile
MFC? 5 43 821
HFC 119 71 22,140
PPW 19 153 2,046
Four, 10-foot (3-meter) LFC 4 7253 3220 3,302
diameter jacket piles
MFC? 1 71 1,406
HFC 26 564 34918
PPW 5 977 2,400

Source: Py¢ et al. 2018 and Wood et al. 2012

Note: Level A distances are the average of two measured positions. Level B ranges are calculated using the average maximum hammer energy at
two modeling sites for marine mammal functional hearing groups estimated for each scenario foundation type.

wPa = micropascal; pPa’s = micropascal squared second; dB = decibel; HFC = high frequency cetacean (harbor porpoise); LFC = low frequency
cetacean (all the large whales except sperm whales); Lpk = peak sound pressure; Le24 = cumulative sound exposure over a 24 hour period and has a
reference value of 1 pPa’s; MFC = mid-frequency cetacean (all dolphins, pilot whales, and sperm whales); PPW = Pinnipeds in the water (all seals)
2The mysticetes found in the WDA during planned operations are likely foraging even if they are migrating (e.g., Leiter et al. 2017). The migrating
mysticete category in Wood et al. (2012) was not used to select ranges used in the table.

>Wood etal. 2012

Vineyard Wind’s self-imposed measures of utilizing soft start, Protected Species Observers, and passive acoustic
monitoring would reduce the potential impacts to marine mammals. Vineyard Wind’s self-imposed measures are
described in detail in Py¢ et al. 2018, Table 31. Based on the analysis, there is a minor to moderate risk of Level A
and Level B harassment to marine mammals from pile driving due to the large radial distance to this threshold and
maximum-case of 102 days that pile driving may occur. Therefore, BOEM considers impacts from pile driving to be

14 The radial distance to threshold criteria is the radius of a circle centered around the source encompassing the sound at levels above threshold.
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minor for NARW due to avoidance of peak seasons of occurrence and moderate for all other marine mammals.
BOEM could further reduce potential impacts on marine mammals by implementing mitigation measures outlined in
Appendix D, which could include long-term passive acoustic monitoring; daily, pre-construction PAM and visual
surveys; and the sunrise and sunset prohibition on pile driving as well as requiring the use of noise reduction
technologies during all pile-driving activities to achieve a required minimum attenuation (reduction) of 6 dB re 1 pPa
(root mean square). These above measures would reduce noise impacts during construction and the likelihood of
impacts to marine mammals, but would not result in a change to the significance level of impacts.

The isopleths for Level A harassment during installation of a jacket foundation for NARW, fin, sei, humpback, and
minke whales (4.5 miles [7,253 meters]) is too large to monitor effectively by visual observation. Isopleths to injury
thresholds during pile driving of monopile foundations are smaller than those for jacket piles, although the radial
distance to the Level A harassment threshold for large whales is still too large to be effectively monitored using visual
observation (3.3 miles [5,443 meters]; see Table 3.3.7-8) (Py¢ et al. 2018). The maximum number of pile-driving days
is 102, at the rate of one monopile installed per day (see Table 5.1-5 in BOEM 2018b; Py¢ et al. 2018).

The traditional method of assessing Level B impacts on marine mammals is an unweighted 160 dB sound pressure
level (SPL) (NOAA 2005 as cited in Py¢ et al. 2018). However, the application of a step function that evaluates
weighted exposures as a percentage of animals responding between each step between different threshold levels has
gained recent acceptance (Wood et al. 2012; Nowacek et al. 2015). Analyses of both approaches to assess the
consequences of sound exposure on marine mammals can produce very different results (Farmer et al. 2018). Since
there is no NMFS guidance available on either single metric or probabilistic dose-response functions required to
evaluate the impacts of sound exposure for marine mammals, BOEM has applied both approaches in this analysis.
Maximum distances are presented using the hammer energy schedule for one 34-foot (10.3-meter) diameter monopile
and four jacket piles, corresponding to the most conservative hammer and energy combination (see Table 3.3.7-8).

Using the unweighted criteria, radial distance to Level B harassment with 6 dB attenuation is lower for jacket piles

(2 miles [3,220 meters]) compared to a 34-foot (10.3-meter) monopile (2.6 miles [4,121 meters]) for all marine
mammals (see Table 3.3.7-8) (Py¢ et al. 2018). Using the weighted criteria, radial distance to the Level B threshold is
also lower for jacket piles for low-frequency cetaceans (2.1 miles [3,302 meters]) compared to a 34-foot (10.3-meter)
monopile (2.5 miles [4,007 meters]). However, for all other hearing groups, radial distances are greater for jacket piles
compared to a monopile foundation (see Table 3.3.7-8) (Py¢ et al. 2018).Pile-driving noise has the potential to cause
Level A and Level B harassment to marine mammals. Vineyard Wind would use sound-reducing technologies to
minimize harmful impacts to marine mammals, but as discussed above, attenuation level may vary with local
conditions. With a proposed target of 12 dB and maximum-case scenario of 6 dB attenuation, there is a minor to
moderate risk of Level B harassment to marine mammals from pile driving due to the large radial distance to this
threshold and the up-to-102 days that pile driving may occur. With the added requirement of 6 dB attenuation from
BOEM to the supplementary NARW mitigation, impacts from pile driving would be minor for NARW due to
avoidance of peak seasons of occurrence and moderate for all other marine mammals.

Increased vessel traffic may also impact marine mammals. Vessel noise is the human activity that generates the greatest
amount of sound energy into the ocean (Weilgart 2007). Vessel noise may result in multiple impacts for marine
mammals, including reduced communication, interference with predator/prey detection, and avoidance of habitat areas
(Southall 2005). Ship engines and vessel hulls themselves emit broadband, continuous sound, generally ranging from
150 to 180 dB re 1 uPa per meter, at low frequencies below 1000 Hz (NSF and USGS 2011). The frequency range for
vessel noise overlaps the hearing frequency range for all marine mammals.

Possible effects from vessel noise are variable and can depend on species, location, whale activity, novelty of the noise,
vessel behavior, and habitat. Right whales are known to produce a variety of sounds with most of the energy below
1,000 Hz (Parks and Tyack 2005) overlapping with the energy of vessel noise. In a study investigating NARW
reactions to shipping noise, tagged whales showed no response to playback of vessel noise and passing vessels
approached the whales to within less than 1 nautical mile (Nowacek et al. 2004). This lack of response suggests that
whales are unlikely to respond to the sounds of oncoming vessels even when they hear them, thereby increasing the
risk of ship strike (Nowacek et al. 2004). This is particularly problematic for whales swimming below the surface
where they are less likely to be observed by mariners.

Studies indicate noise from shipping increases stress hormone levels in NARWs (Rolland et al. 2012), and modeling
suggests that their communication space has been reduced substantially by anthropogenic noise (Hatch et al. 2012).
Authors also suggest that physiological stress may contribute to suppressed immunity and reduced reproductive rates
and fecundity in NARWs (Hatch et al. 2012; Rolland et al. 2012). Similar impacts could occur for other marine
mammal species. Other behavioral responses to Proposed Action-related noise could include animals avoiding the
ensonified area, which may have been used as a forage, migratory, or socializing area.
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Potential acoustic impacts from vessel noise during construction and installation activities would consist of vessel noise
produced during vessel transit to and from ports, as well as, the vessel noise produced during the placement of scour
protection, dredging, cable laying by jet plow, bathymetric surveys, and WTG and ESP installation.

According to the Navigation Risk Assessment (COP Appendix III-I; Epsilon 2018a), current vessel traffic in the
Proposed Action area and surrounding waters is relatively high, and vessel traffic within the MA WEA and WDA is
relatively moderate (see Section 3.4.7). The NRA for the Proposed Action area indicates that the maximum number of
vessels in the WDA or OECC during construction would be 46 per day (with an average of 25 per day) (COP
Appendix III-I; Epsilon 2018a). This volume of traffic would vary monthly depending on weather and Proposed Action
activities. Over the course of the entire construction phase, the Proposed Action would generate an average of seven
daily vessel trips between both the primary and secondary ports and the WDA or OECC. During the period of
maximum activity, Proposed Action construction would generate an average of 18 construction vessel trips per day in
or out of construction ports. In maximum conditions, this could theoretically include up to 46 trips in a single day—
including up to 4 trips per day to or from secondary ports, with the remainder originating or terminating at the New
Bedford MCT, compared to the current 25 daily vessel trips measured via AIS in 2011 (COP Appendix III-I; Epsilon
2018a). Vineyard Wind would be using MCT as the primary port for construction, with potential secondary ports
located in Rhode Island, Massachusetts, Connecticut, and Canada. Vessels would deliver components from European
ports. Any vessels transiting from Canada and Europe would follow the major navigation routes.

Results from studies on acoustic impacts from vessel noise on odontocetes indicate that small vessels at a speed of

5 knots in shallow coastal water can reduce the communication range for bottlenose dolphins within 164 feet

(50 meters) of the vessel by 26 percent (Jensen et al. 2009). Pilot whales in a quieter, deep-water habitat could
experience a 50-percent reduction in communication range from a similar size boat and speed (Jensen et al. 2009).
Since lower frequencies propagate further away from the sound source compared to higher frequencies, low frequency
cetaceans are at a greater risk of experiencing Level B harassment produced by vessel traffic. Potential behavioral
impacts from Proposed Action-related vessel traffic noise is anticipated to be moderate for mysticetes because the
frequency of sound emitted from vessels overlaps to a greater extent for this low-frequency hearing group compared to
the other groups, and minor for all other marine mammals. BOEM could further reduce potential impacts on marine
mammals by implementing mitigation measures outlined in Appendix D, which could include the requirement of AIS
on all Proposed Action vessels, which would allow Vineyard Wind to monitor the number of vessels and traffic
patterns for compliance with vessel speed requirements, and would decrease the potential for vessel strike for marine
mammals. This measure would reduce potential impacts during construction and the likelihood of impacts to marine
mammals but would not result in a change to the significance level of impacts.

Vineyard Wind would use vessels with ducted propeller thrusters during construction and installation activities. Of the
19 different Proposed Action vessel types listed in COP Table 4.2-1 (Volume I, Section 4.2.4; Epsilon 2018a) all
except three—barge, floating crane, and smaller support vessels that use jet-drive propulsion—are described as having
“blade propeller system/blade thrusters.” Assuming sound sources for blade propeller system/blade thrusters are similar
to those for ducted propellers, vessel noise may cause behavioral modification for some marine mammals. Sound-
source levels for ducted propeller thrusters were modeled for a project offshore of Virginia (BOEM 2015) and
measured during the installation of the Block Island Wind Farm transmission cable. For both projects, the sound-source
level was 177 dB (root mean square) at 3 feet (1 meter). Ducted propeller thruster use may exceed threshold criteria for
injury at a distance of 351 feet (107 meters) (BOEM 2014a). However, marine mammals would need to remain within
that distance for a prolonged period to be impacted by PTS, which is extremely unlikely to occur. Distances to the
threshold criteria for behavioral modification for marine mammals would be approximately 0.9 to 2 miles (1.4 to

3.2 kilometers).

The BA provides details regarding impacts on listed whale species (BOEM 2018b). The potential for any harassment
of marine mammals from ducted propeller thruster use is considered moderate for listed whale species (low-frequency
cetaceans: NARW, fin and sei whales) and minor for all other marine mammals.

Cable laying may also impact marine mammals. The timeframe for offshore export cable installation is still being
developed in response to time-of-year considerations, especially those provided by the MA DMF. Additionally, the
scheduling of the offshore export cable installation also considers ongoing construction planning and sequencing for
the entire proposed Project, as well as refinements to the statistical weather modeling. At this point, it is likely that
offshore export cable installation would occur in the period April through October. If offshore export cable installation
occurs in April, it is possible that NARW would be feeding in the vicinity of the OECC. However, all appropriate
mitigation measures would be implemented to minimize potential impacts to the whales, including the 1,640-foot
(500-meter) setback (Vineyard Wind 2018c). Vineyard Wind may use several different methods to lay the offshore
cables, but expects to install the majority of the export and inter-array cables using simultaneous lay and bury via jet
plowing. However, other methods may be needed in areas of coarser or more consolidated sediment, rocky bottom, or
other difficult conditions to ensure a proper burial depth. The cumulative sound exposure level over 24 hours (Lg24)
during cable laying is expected to reach approximately 237 dB re 1 puPa’s at 1 meter (3.3 feet) (Brims 2015), which
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exceeds the NMFS threshold criteria for PTS from non-impulsive noise (Lexs 199 dB re 1 pPa’s; Py¢ et al. 2018). The
radial distance to the threshold criteria for Level A or Level B harassment for marine mammals in the Proposed Action
area is not known. The distance to the threshold for Level A harassment is expected to be relatively small and the
distance to threshold for Level B harassment is expected to be in the range of other vessel noise. BOEM therefore
anticipates minor impacts from cable laying noise.

Vineyard Wind may use helicopters to supplement crew transport and for Proposed Action support during both
construction and operations (Epsilon 2018a). A study observing bowhead whales’ (Balaena mysticetus) behavioral
responses to helicopters indicated that their presence causes some behavioral changes, including short surfacing
durations, abrupt dives, and percussive behavior (e.g., breach, tail slap; Patenaude et al. 2002). Of the 63 bowhead
groups observed, 14 percent reacted to the helicopter, with the majority of the responses occurring when the helicopter
was at altitudes of 492 feet (150 meters) and lateral distances of 820 feet (250 meters). Patenaude et al. (2002) included
an analysis of the noise recorded at 9.8 and 59 feet (3 and 18 meters) depth that was generated by two aircrafts, a Bell
212 helicopter and a fixed-wing De Havilland Twin Otter. The helicopter was 7 to 17.5 dB louder than the fixed-wing
aircraft, with a peak received level of approximately 126 dB re 1 mPa, and the sound levels for the helicopter were
predictably and inversely related to altitude. The study suggests that the responses to the helicopter were acoustic rather
than visual (Patenaude et al. 2002). While helicopter traffic may cause some behavioral changes for marine mammals,
BOEM does not expect it to cause injury. Thus, the potential impacts from helicopter noise would be minor for all
marine mammals.

Vessel strike is one of the primary causes of death to NARWSs, with as many as 75 percent of known anthropogenic
mortalities of NARWs likely resulting from collisions with large ships along the U.S. and Canadian eastern seaboard
(Kite-Powell et al. 2007). Marine mammals are more vulnerable to vessel strike when they are within the draft of the
vessel and when they are not detectable by visual observers. Some behaviors or conditions that make marine mammals
undetectable include skim feeding or swimming just below the surface, weather conditions with poor visibility, and
nighttime. Vessels operating at speeds exceeding 10 knots have been associated with the highest risk for vessel strikes
of NARWs (Vanderlaan and Taggart 2007). Due to the relatively low densities of NARW in the Project area,
concentrating vessel traffic into corridors would have a negligible impact on the potential for vessel strike. COP Table
4.2-1 (Volume I, Section 4.2.4; Epsilon (2018) summarizes vessel details including type/class, number of each type,
length, and speed for each Proposed Action activity during construction. The maximum transit speeds of these vessels
vary from 6 to 30 knots. Operational vessels within the WDA would usually be stationary or travelling at slow speeds,
although transits between ports and the WDA may result in speeds >10-knots. For example, transits of heavy cargo
vessels, deck carriers, and semi-submersible vessels (lengths ranging from 394 to 732 feet [120 to 223 meters]) used for
overseas foundation transport have an operational speed of 13 to 18 knots; multi-role survey vessels or smaller support
vessels (lengths from 43 to 367 feet [13 to 112 meters]) used for pre-installation surveys have operational speeds
ranging from 18 to 22 knots; and crew transfer vessels (66 to 98 feet [20 to 30 meters]) used for crew transfer,
refueling, or as a service boat, have operational speeds of 25 knots (COP Volume I, Table 4.2-1; Epsilon 2018a).
Vineyard Wind’s self-imposed measures are described in detail in Py¢ et al. 2018, Table 31.

Study results indicate that for vessels travelling at greater than 14 knots, these measures may not be protective of
whales located between 328 and 820 feet (100 and 250 meters) directly in the path of a large vessel. Kite-Powell et al.
(2007) modeled the likelihood of a strike with a NARW where the ship is initially on a collision course with the whale.
Model results suggest that oncoming vessels traveling at 15 knots or more are likely to strike more than half of
NARW:s located in or swimming into the vessels’ path, even when they take evasive action (Kite-Powell et al. 2007).
The model also suggests that the strike risk posed by a conventional ship moving at 20 to 25 knots can be reduced by
30 percent when slowing down to 12 or 13 knots, and by 40 percent at 10 knots. Whales are more likely to be safe from
ship strikes if they detect and react to an oncoming vessel at a distance of 820 feet (250 meters) or more. Strike risk is
considerable if the detection distance drops below 328 feet (100 meters).

These results suggest that for conventional ships at speeds in excess of 10 knots, encounters are virtually certain to
result in ship strikes if the detection distance is 164 feet (50 meters) or less. When detection distance is around 328 feet
(100 meters), there is no appreciable strike risk for ship speeds below 10 knots; the strike risk rises rapidly to between
50 and 80 percent at 15 knots, and exceeds 90 percent above 20 knots. For detection distance of 492 feet (150 meters),
lethal strike risk is negligible below 15 knots, and reaches 60 to 80 percent at 25 knots. At a 656 foot- (200 meter-)
detection distance, strike risk begins at 20 knots and stays below 40 percent even at 25 knots. Detection distances of
820 feet (250 meters) or above create very low ship strike risk from conventional vessels. In addition, Vanderlaan and
Taggart (2007) estimated that the probability of a lethal injury given a ship strike increases from 21 percent at ship
speeds of 8.6 knots to 50 percent at 11.8 knots and 79 percent at 15 knots. The BA provides additional details regarding
impacts on listed whale species (BOEM 2018b). Due to the relatively moderate level of increase in vessel traffic and
the size and operation speed of Proposed Action vessels, BOEM expects moderate impacts from vessel strikes for
mysticetes and minor for all other marine mammals.
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Elevated levels of turbidity may potentially impact fish prey species and the ability to forage for some marine
mammals. Model results of simulations show that the use of the trailing suction hopper dredger for pre-cable
installation dredging on the OECC has the potential to generate temporary turbidity plumes throughout the entire water
column of TSS at 10 mg/L extending up to 9.9 miles (16 kilometers) and 750 mg/L extending up to 3.1 miles

(5 kilometers) from the OECC centerline for 2 to 3 hours respectively, though this may be less extensive at varying
locations along the route (COP, Volume III-A; Epsilon 2018a).

Relatively high TSS concentrations (>1,000 mg/L) are predicted at distances up to 3.1 miles (5 kilometers) from the
OECC centerline in response to the relatively high loading of dumping and swift transport of the dumped sediments,
but this high concentration would only persist for less than 2 hours. In general, excess TSS concentrations over

10 mg/L from dredging can extend several kilometers from the OECC centerline and may be present throughout the
entire water column but are temporary and typically dissipate within about 6 hours (COP Volume III, Appendix I1I-A;
Epsilon 2018a). Elevated turbidity levels would be short-term and temporary, and marine mammals reside often in
turbid waters, so significant impacts from turbidity are not likely (Todd et al. 2015). BOEM anticipates negligible
impacts on marine mammals from turbidity.

Sediment dispersal model results indicate that during inter-array cable-laying activities most of the mass settles out
quickly and is not transported for long by the currents (COP, Volume I1I-A; Epsilon 2018a). The sediment plume is
confined to the bottom 9.8 feet (3 meters) of the water column, which is only a fraction of the total water column in the
WDA. Deposition greater than 0.04 inch (1 millimeter) is confined within 328 feet to 492 feet (100 meters to

150 meters) of the trench centerline for the typical and maximum-impact simulations respectively, and maximum
deposition in both simulations is less than 0.2 inch (5 millimeters). Therefore, BOEM anticipates short-term and
localized water quality impacts from inter-array cable installation and negligible impacts on marine mammals from
turbidity.

Benthic soft-bottom communities affected by anchoring of vessels, installation of WTG and ESP foundations, inter-
array and OECC cables, and scour protection could take some time to recover. Impacts on soft-bottom habitat may
negatively affect foraging habitat and food availability for seals. However, the footprint of impacted soft-bottom habitat
(394 acres [1.6 km?]) is a very small percentage (0.5 percent) of the available habitat in the WDA. BOEM anticipates
minor impacts from benthic habitat modification for marine mammals.

Marine mammals have the potential to be entangled in anchor lines, towlines, and submarine cables. However, the only
anchor lines deployed during the Proposed Action would be associated with cable installation. Steel anchor cables used
on construction barges are typically 2 to 3 inches (5 to 7 centimeters) in diameter. These cables are usually under
tension while deployed, eliminating the potential for entanglement. Similarly, towlines for cable installation are
expected to be under constant tension. Thus, BOEM anticipates negligible impacts on marine mammals from
entanglement.

Other potential additional mitigation options mentioned in Appendix D include adaptive management of construction
activities, long-term ecological monitoring, a central fund for regional monitoring of population impacts, and periodic
cleanup of fishing gear trapped on WTG foundations and other offshore Project elements.

Construction and Installation of Onshore Project Components

BOEM does not expect construction and installation of onshore Proposed Action components to affect marine
mammals; therefore, impacts would be negligible.

Operations and Maintenance of Offshore Components

In general, reported sound levels of operational wind turbines is low (Madsen et al. 2006). According to measurements
at the Block Island Wind Farm, low-frequency noise generated by WTGs reaches ambient levels at 164 feet (50 meters;
Miller and Potty 2017). Sound pressure level measurements from operational WTGs in Europe indicate a range of

109 to 127 dB re 1 pPa at 46 and 65.6 feet (14 and 20 meters) from the WTGs (Tougaard and Henrikson 2009).
Although sound pressure levels may be different in the local conditions of the WDA, if sound levels at the WDA are
similar, operational noise could be slightly higher than ambient, which ranged from 95 to greater than 104 dBre 11 uPa
at the Deepwater WLA and MA WEA from 2011 to 2015 (Kraus et al. 2016b). Based on the results from both
Tougaard and Henriksen (2009) and Kraus et al. (2016b), the operational sounds generated by WTGs associated with
the Proposed Action are expected to be similar to the ambient sounds found within the Deepwater WLA and MA WEA
(Py¢ et al. 2018). Thus, noise impacts on marine mammals from operational WTGs would be negligible.

The current literature suggests that cetaceans can sense the geomagnetic field and use it to navigate during migrations
(Normandeau et al. 2011). It is not clear whether they use the geomagnetic field solely or in addition to other regional
cues. It is also not known which components of the geomagnetic field cetaceans are sensing (i.e., the horizontal or
vertical component, field intensity or inclination angle). Nor is it known what effects the perturbations in the
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geomagnetic field by EMF within the vicinity of buried power cables may have on these animals. No evidence of
magnetic sensitivity has been reported for seals (Normandeau et al. 2011).

Marine mammals appear to have a detection threshold for magnetic intensity gradients (i.e., changes in magnetic field
levels with distance) of 0.1 percent of the earth’s magnetic field or about 0.05 microtesla (uT) (Kirschvink 1990), and
are thus likely to be very sensitive to minor changes in magnetic fields (Walker et al. 2003). There is a potential for
animals to react to local variations of the geomagnetic field caused by power cable EMF. Depending on the magnitude
and persistence of the confounding magnetic field, such an effect could cause a trivial temporary change in swim
direction or a detour during the animal’s migration (Gill et al. 2005). Such an effect to marine mammals is more likely
to occur with DC cables than with AC cables (Normandeau et al. 2011). However, because AC cables have been
proposed for the project, and because the WDA and OECC are extremely small areas within the coastal waters used by
migrating marine mammals, BOEM anticipates little to no effect on migratory behavior.

Both OECC and inter-array cable arrays are AC, and Vineyard Wind would bury these cables at a depth of 5 to 8 feet
(1.5 to 2.5 meters). Modeled and measured magnetic field levels from various existing submarine power cables indicate
that AC cables buried to a depth of 3 feet (1 meter) would emit field intensities less than 0.05 uT up to 82 feet (25
meters) above the cable, and 79 feet (24 meters) along the seafloor. Comparison of these results with marine mammals’
sensitivity levels suggests that potential impacts from submarine cables would be negligible to minor.

Vineyard Wind estimates the total annual number of vessel round trips during operations and maintenance would be
between 401 and 887, equating to an average of 1 to 3 vessel trips per day (COP Volume I, Table 4.2-1; Epsilon
2018a). Operations and maintenance vessels range in size from 66 to 98 feet (20 to 30 meters) to 394 to 732 feet

(120 to 223 meters) with operational speeds from 10 to 30 knots. Potential impacts from vessel noise on marine
mammals are the same as those described for the construction and installation activities and may cause Level B
harassment. BOEM anticipates minor impacts on marine mammals from Proposed Action-related vessel traffic noise.

Due to the moderate level of increase in vessel traffic, and the size and operational speed of Proposed Action vessels,
BOEM anticipates moderate impacts on the large whale species—NARW, humpback, and minke whales—from
vessel strikes and negligible to minor impacts on all other marine mammal species.

Once operational, there are data to suggest that seals (Russell et al. 2014) and harbor porpoise (Scheidat et al. 2011)
may be attracted to the Proposed Action infrastructure. In a tagging study of grey and harbor seals in the North Sea,
Russell et al. (2014) suggested the seals used the associated wind energy structures for foraging. The directed
movements showed that animals could effectively navigate to and between structures. Studies of harbor porpoise
activity within operational wind facilities showed that the porpoises’ acoustic activity was significantly higher inside
the wind energy facility compared to the reference areas, indicating an increase in the occurrence of porpoises in the
area. The reasons for the apparent attraction to the wind energy facility area are not clear (Scheidat et al. 2011). The
authors suggest two possible reasons: (1) an increase in food availability inside the wind energy facility from the reef
effect and/or (2) the absence of vessels in an otherwise heavily trafficked part of the North Sea (i.e., a sheltering effect).
Since seals and harbor porpoise occur in the WDA, it is likely that these species would be attracted to the forage items
including shellfish and other fish species and shelter provided in the WDA.

BOEM expects the hard bottom associated with the scour protection and the WTGs to increase forage items for seals,
leading to an overall minor beneficial impact from the gain in forage habitat. BOEM anticipates negligible impacts on
all other marine mammals from the change from soft bottom to hard bottom. The effects of increased forage and shelter
would have a minor beneficial impact on seals and harbor porpoise.

Other species of marine mammals would be more likely to avoid the WDA. 1t is possible that the presence of the
WTGs and/or operation noise could cause marine mammals to avoid the WDA. This would be a potential habitat loss
of 75,614 acres (306 km?), which when compared to the available surrounding coastal waters is relatively small. An
avoidance of the WDA may also cause some animals to be at an increased level of risk to interactions with potentially
high vessel traffic including fisheries vessels, and also fisheries gear. The effects of avoidance of the WDA would
likely be a minor impact, but the increased risk of vessel traffic in areas surrounding the WDA would be a moderate
impact.

NMES has determined that the gear associated with sink gill net and lobster pots would have the potential to affect
marine mammals (NOAA 2018m). In the WDA, of these two gear types, sink gill net is most likely to occur within the
proposed Project area as shown in Table 3.4.5-4. BOEM has determined that the potential for displacement of fixed
gear from the WDA is low due to the gear able to be deployed in a fixed location. There is the potential that in the
short-term sink gillnet effort could shift into the WDA if catch it higher around wind turbine foundations. However,
this is considered a temporary effect as fishing effort would eventually depress any short-term increases in fish biomass
(Roach et al. 2018). This impact is anticipated to be short term (1 to 2 years) and would have negligible if any impacts
to marine mammals.
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Operations and Maintenance of Onshore Project Components

Operations and maintenance of onshore Proposed Action components would not affect marine mammals; therefore,
impacts would be negligible.

Decommissioning

Decommissioning impacts include underwater noise emitted from underwater acetylene cutting torches, mechanical
cutting, high-pressure water jet, and vacuum pump. Sound pressure levels are not available for these types of
equipment, but are not expected to be higher than construction vessel noise (generally between 150 and up to 180 dB
re 1 pPa (Pangerc et al. 2016). Vineyard Wind would return the sediments previously removed from the inner space of
the pile to the depression left when the pile is removed. In addition, Vineyard Wind would likely use a vacuum pump
and diver or ROV -assisted hoses to minimize sediment disturbance and turbidity. Vineyard Wind may abandon the
offshore export cables in place to minimize environmental impact; in which case there would be no impacts from their
decommissioning. If required, Vineyard Wind would remove the cables from their embedded position in the seabed.
Where necessary, Vineyard Wind would jet plow the cable trench to remove the sandy sediments covering the cables,
and reel the cables onto barges. Risks from removing the cables would be short-term, localized to the Proposed Action
area, and be similar to those experienced during cable installation. Although some of the decommissioning activities
(e.g., acoustic impacts and increased levels of turbidity) may cause marine mammals, including listed species, to avoid
or leave the Proposed Action area, this disturbance would be short term and temporary. Details regarding potential
impacts on listed whale species can be found in the BA (BOEM 2018b). BOEM anticipates minor impacts on marine
mammals during decommissioning,.

Direct and Indirect Effects of Non-Routine Activities

Non-routine activities are described in Section 2.3. Rowe et al. (2018) present results from an oil spill model assessing
the trajectory and weathering of oil following a catastrophic release of all oil contents from the topple of an ESP (the
only Proposed Action component containing more than 250 barrels of oil) located closest to shore within the WDA. In
the unlikely event of an accidental oil spill, oil may negatively impact marine mammals within 20 to 50 miles (32 to
80 kilometers) of the spill. BOEM expects the negative impacts to be sublethal. Vineyard Wind would have an Oil
Spill Response Plan in place that would decrease potential impacts from spills. Therefore, BOEM anticipates minor
impacts on marine mammals from accidental oil (or other chemicals, in de minimis amounts) spills.

Conclusion

Based on the analysis above, BOEM anticipates the following levels of potential impacts on marine mammals from
construction, operations and maintenance, and decommissioning of the Proposed Action:

e Vineyard Wind’s self-imposed measures to reduce impacts for all marine mammals plus the supplementary
NARW measures would minimize harmful impacts to marine mammals. Impacts from pile driving would be
minor for NARW due to avoidance of peak seasons of occurrence and moderate for all other marine mammals.

e Moderate impacts from vessel noise for the mysticete whale species and minor for all other marine mammals.
Minor impacts from High Resolution Geophysical (HRG) survey noise for all marine mammals.

e Moderate impacts from vessel strike for the mysticete whale species and minor for all other marine mammals.

e Negligible to minor impacts for all marine mammals from turbidity during OECC cable laying, EMF, vessel noise
during decommissioning, and accidental oil spills.

e Negligible impacts from turbidity during inter-array cable laying, benthic habitat modification, WTG noise, and
entanglement.

e Minor impacts from loss of soft-bottom and associated forage habitat for seals. However, the hard bottom
associated with the scour protection and the WTGs are expected to increase forage items for seals. The overall
impact would be a minor beneficial gain in forage habitat for seals. BOEM anticipates negligible impacts due to
the change from soft bottom to hard bottom for all other marine mammals.

o The effects of avoidance of the WDA would likely be a minor impact, but the increased risk of vessel traffic in
areas surrounding the WDA would be a moderate impact.

Vineyard Wind has committed to protective measures that would reduce potential impacts on marine mammals (COP
Volume III, Table 4.2-1; Epsilon 2018a). While the significance level of impacts would remain the same, BOEM could
further reduce potential impacts on marine mammals by imposing mitigation measures outlined in Chapter 2 and
Appendix D. Long-term passive acoustic monitoring; daily, pre-construction PAM and visual surveys; and the sunrise
and sunset prohibition on pile driving would reduce the likelihood of impacts to marine mammals but would remain as
minor for NARW and moderate for all other marine mammals. The requirement of AIS on all Proposed Action
vessels would allow Vineyard Wind to monitor the number of vessels and traffic patterns for compliance with vessel
speed requirements, and would decrease the potential for vessel strike for marine mammals, but are still expected to
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result in moderate for the mysticete whale species and minor for all other marine mammals. 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, but doing so would not likely result in different impact ratings than those described above.

3.3.7.4. Impacts of Alternatives B and C on Marine Mammals
Incremental Contribution of Alternatives B and C

Direct and Indirect Effects of Routine Activities

Alternative B would narrow the PDE to only include the Covell’s Beach landfall. Alternative C would entail moving
the six northern-most WTG locations to the southern portion of the WDA.

Construction and Installation

BOEM does not expect the selection of the landfall location under Alternative B to have any measurable effect on
marine mammals. Alternative C would not significantly change the potential impacts during construction and
installation because the number of turbines remains the same, and the southern portion of the WDA does not include
areas with higher densities of marine mammals. Thus, potential impacts on marine mammals during construction and
installation under Alternatives B and C are expected to be the same as under the Proposed Action: minor for NARW
and moderate for all other marine mammals from pile driving; moderate for the mysticete whale species from vessel
noise and vessel strike, and minor for all other marine mammals; minor from turbidity during OECC cable laying; and
negligible from inter-array cable laying, benthic habitat modification, WTG noise, and entanglement.

Operations and Maintenance

Potential impacts on marine mammals during operations and maintenance under Alternatives B and C are the same as
those under the Proposed Action: moderate for the mysticete whale species from vessel noise and vessel strike, and
minor for all other marine mammals; negligible to minor from EMF; and negligible from benthic habitat modification
and WTG noise.

Decommissioning

Potential impacts on marine mammals during decommissioning under Alternatives B and C are the same as those
under the Proposed Action: moderate for the mysticete whale species from vessel noise and vessel strike and minor
for all other marine mammals.

Direct and Indirect Effects of Non-Routine Activities

Potential impacts on marine mammals from non-routine or low-probability activities under Alternatives B and C are
the same as those under the Proposed Action; therefore, BOEM expects minor impacts from accidental oil spills.

Conclusion

BOEM does not anticipate potential impacts on marine mammals during construction and installation, operations and
maintenance, and decommissioning under Alternatives B and C to be measurably different than under the Proposed
Action: negligible to moderate. Mitigation measures identified above would also be applicable to these alternatives.

3.3.7.5. Impacts of Alternatives D1 and D2 on Marine Mammals
Incremental Contribution of Alternatives D1 and D2
Direct and Indirect Effects of Routine Activities

Construction and Installation

Alternative D1 increases the spacing between WTGs in the WDA to 1 nautical mile to reduce potential conflicts with
ocean uses. The total acreage of the WDA could increase by 22 percent (16,603 acres [67 km?]) to achieve wider
spacing between WTGs.'® Alternative D2 would align WTGs in an east-west orientation with a 1 nautical mile spacing

15 As noted in Chapter 2, if stakeholders achieve consensus on implementing the regional transit lane to the south of the WDA, WTG placements
for Alternative D1 would need to be placed south of the lane, thus increasing the footprint required for this alternative.
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between all turbines to allow greater spacing between WTG rows, which would facilitate the established practice of
mobile and fixed-gear fishing vessels.

HRG surveys would be performed as part of pre-construction Project activities for Alternatives D1 and D2. BOEM
believes that the risk of Level A harassment occurring in any listed species from HRG surveys in discountable because
the PTS distances are small and have a discountable chance of exposing listed species to levels of sound causing ear
injury. Depending on equipment used, distances to Level A threshold are estimated to be a maximum of 26 meters for
mysticetes and 1 meter for sperm whales (BOEM 2018b), and 96 meters for non-listed odontocetes and 35 meters for
seals (BOEM 2014a). Distance to Level B threshold is approximately 10 to 502 meters for baleen whales and 10 to
1,585 meters for sperm whales depending on the suite of equipment used during any particular survey and the largest
potential disturbance time is likely to be no longer than 24 seconds (BOEM 2018b). The distance to Level B threshold
for non-listed odontocetes and seals ranges from 16 to 689 meters (BOEM 2014a). Because the exposure to Level A
harassment is very small and Level B is small very brief and temporary, impacts to marine mammals from HRG noise
under Alternative D1 and D2 would be minor.

All other potential impacts on marine mammals under Alternatives D1 and D2 compared to the Proposed Action are
not expected to be measurably different. Because the radius of noise would be the same, potential impacts would still
be minor for NARW and moderate for all other marine mammals from pile driving; moderate for the mysticete
whale species from vessel noise and vessel strike, and minor for all other marine mammals; minor from turbidity
during OECC cable laying; and negligible from inter-array cable laying, benthic habitat modification, WTG noise, and
entanglement.

Operations and Maintenance

During operations and maintenance, Alternatives D1 and D2 would increase the area with inter-array cables compared
to the Proposed Action. BOEM anticipates this difference to increase the potential for EMF and corresponding effects
on marine mammals’ navigation and the amount of survey work done. Since the level of potential impacts from EMF
on marine mammals is not well studied, BOEM does not know the extent of any additional impacts, but is not likely to
be major. BOEM anticipates all other potential impacts on marine mammals during operations and maintenance under
Alternatives D1 and D2 to be moderate for the mysticete whale species from vessel noise and vessel strike, and minor
for all other marine mammals; negligible to minor from EMF; and negligible from benthic habitat modification and
WTG noise.

Decommissioning

If Vineyard Wind leaves cables in place during decommissioning, no change in potential impacts on marine mammals
are expected from Alternatives D1 and D2 compared to the Proposed Action. If Vineyard Wind removes cables, the
disturbance to the bottom habitat and resulting negative impacts on potential forage items would be greater than under
Alternatives D1 and D2 compared to the Proposed Action. BOEM anticipates potential impacts on marine mammals
during decommissioning to be moderate for the mysticete whale species from vessel noise and vessel strike, and
minor for all other marine mammals.

Direct and Indirect Effects of Non-Routine Activities

BOEM does not anticipate any measurable difference in potential impacts on marine mammals from non-routine
activities under Alternatives D1 and D2 compared to the Proposed Action. BOEM expects impacts to be minor from
accidental oil spills.

Conclusion

Alternatives D1 and D2 would involve an increase in inter-array cabling and larger WDA footprint during construction
and installation, operations and maintenance, and decommissioning; however, BOEM anticipates the potential impacts
overall not to be significantly different than under the Proposed Action: negligible to moderate. Mitigation measures
identified above would also be applicable to these alternatives.
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3.3.7.6. Impacts of Alternative E on Marine Mammals
Incremental Contribution of Alternative E
Direct and Indirect Effects of Routine Activities

Construction and Installation

Under Alternative E, there would be a 16 percent reduction of the number of WTGs. This reduction would translate
into a reduction in pile-driving days, vessel traffic, duration of acoustic impacts, and fewer impacts on water quality
and the benthic environment. However, potential impacts on marine mammals from construction and installation of 84
WTGs are still expected to be minor for NARW and moderate for all other marine mammals from pile driving;
moderate for the listed mysticete whale species and minor for all other marine mammals from vessel noise and vessel
strike; minor from turbidity during OECC cable laying; and negligible from turbidity inter-array cable laying, benthic
habitat modification, WTG noise, and entanglement.

Operations and Maintenance

Under Alternative E, BOEM anticipates potential impacts on marine mammals during operations and maintenance to
be moderate for the mysticete whale species from vessel noise and vessel strike, and minor for all other marine
mammals; negligible to minor from EMF; and negligible from benthic habitat modification and WTG noise.

Decommissioning

BOEM anticipates potential impacts on marine mammals during decommissioning to be moderate for the mysticete
whale species from vessel noise and vessel strike, and minor for all other marine mammals.

Direct and Indirect Effects of Non-Routine Activities

BOEM does not anticipate any measurable difference in potential impacts on marine mammals from non-routine
activities under Alternative E compared to the Proposed Action. BOEM expects impacts to be minor from accidental
oil spills.

Conclusion

Alternative E would involve a decrease in the potential impacts on marine mammals during construction and
installation, operations and maintenance, and decommissioning; however, BOEM anticipates the potential impacts
overall not to be significantly different than under the Proposed Action: negligible to moderate. Mitigation measures
identified above would also be applicable to this alternative.

3.3.7.7. Impacts of Alternative F (No Action Alternative) on Marine Mammals

Under Alternative F, there would be no potential EMF-related impacts on navigation, injury, or behavioral
modification due to pile driving, and no increased potential for vessel strike.

3.3.7.8. Comparison of Alternatives for Marine Mammals

When comparing Alternatives A through E, BOEM anticipates Alternative E to have the lowest potential impacts on
marine mammals, and potential impacts under Alternatives A through D2 would be very similar for marine mammals,
with insignificant or non-measurable differences between them. However, out of all of the alternatives, Alternative F,
the No Action Alternative, would have the lowest level of impacts on marine mammals in the proposed Project area.

3.3.7.9. Cumulative Impacts

As described in Appendix C, BOEM considered cumulative impacts on marine mammals for the waters encompassing
the Scotian Shelf LME, Northeast Shelf LME, and Southeast Shelf LME (see Appendix C, Figure C.1-8).

Cumulative impacts on marine mammals within this geographic range could include effects vessel traffic,
entanglement in fisheries gear, noise, pollution, climate change, habitat disturbance, waste discharge, and accidental
fuel/oil spills. Appendix C lists the types of actions that BOEM has identified as potentially contributing to cumulative
impacts when combined with impacts from the Proposed Action over the geography and time scale described above.

3-105



Vineyard Wind Offshore Wind Energy Project Chapter 3
Draft Environmental Impact Statement Affected Environment and Environmental Consequences

Cumulative impacts on marine mammals include potential effects from the following specific activities:

e FEight potential site assessment projects on offshore renewable leases from Virginia to Massachusetts.

e  Offshore wind energy projects from North Carolina to Maine as described in Appendix C include Atlantic City

Wind and CVOW (both Tier 1 projects, totaling six potential additional WTGs) and South Fork Wind (Tier 2

project totaling 15 potential additional WTGs). Other leases held by developers as well as projects specified in

Appendix C under Tiers 3, 4, and 5 may contain future development activities, some of which currently have

unknown design and scope. Currently available information, as presented in Appendix C, suggests that the four

Tier 3 projects (Skipjack Wind, U.S. Wind, Revolution Wind, and BSW) could represent up 232 additional WTGs.

Although BOEM does not consider the four Tier 3 projects reasonably foreseeable, the potential impacts associated

with them would be similar to the Proposed Action if these projects move forward. However, the extent of these

effects would ultimately depend on project-specific information that is unknown at this time.

Four tidal projects proposed on the U.S. East Coast.

Eight marine mineral requests and active leases from New Jersey to Florida.

Eight HRG survey permits under review from Delaware to Florida.

Seven existing, approved, and proposed liquefied natural gas terminals along the U.S. East Coast from

Massachusetts to Florida.

e Current military use that includes acoustic stressors (e.g., sonar, explosives, air guns, noise from vessels,
equipment, and aircraft).

Indirect impacts of the Proposed Action could occur from modifications to Vineyard Haven port exposing marine
mammals to acoustic impacts. At the time of preparation of this Draft EIS, information was lacking to perform a
detailed indirect impact assessment of the modifications to and potential operations out of the Vineyard Haven port.
However, potential indirect impacts associated with this port are expected to be minor to moderate depending on the
type and duration of noise. In addition, the MCT upgrades associated with the offshore wind energy industry may
include potential impacts to marine mammals. Impacts are expected to be negligible to minor, but would also depend
on the type and duration of noise. Additional potential upgrades to ports to support the offshore wind energy industry
could contribute to cumulative impacts.

All projects and actions described above include increased vessel traffic, with potential exposure to vessel noise and
increased risk of vessel strike. Marine transportation (e.g., from fisheries use, recreational use, and military use) occurs
throughout marine mammals’ range. BOEM anticipates the cumulative impacts of vessel traffic to be moderate
because of the potential lethal impacts of vessel strike.

Underwater noise associated with pile driving, air guns used for military practice, vessel traffic, and seismic surveys for
oil and gas development may cause injury or behavior disturbance to marine mammals. Because of the prevalence of
vessel noise and the potential behavioral responses vessel noise and other sources of noise may illicit, the cumulative
effects of underwater noise associated with the Proposed Action in combination with other past, present, and
reasonably foreseeable actions range from minor to moderate depending on the type and duration of the noise. If
multiple additional projects or actions, particularly offshore wind energy projects, come to fruition and result in
overlapping construction schedules, cumulative impacts would be expected to be more severe (moderate to major)
than if construction activities occurred isolated in time and space.

Many of the project types and actions would cause disturbance or loss to benthic foraging habitat from placement of
structures, dredging, mining, or resettled sediment from seafloor disturbance. Some project types, including wind and
oil and gas development, may convert benthic habitat from soft- to hard-bottom substrate. Because habitat disturbance
would be localized and temporary, BOEM anticipates the cumulative effects of habitat disturbance would be minor.

The risk of pollution, including spills and leaks of oil, liquefied natural gas, chemicals, fuel, and waste discharge is
ubiquitous throughout marine mammals’ range. Due to limited sources of potential pollution from routine Project
activities, BOEM anticipates the cumulative effects of pollution to be minor.

BOEM anticipates the Proposed Action plus cumulative actions area to have negligible impact on marine mammals
from all onshore activities and components, so there would be no cumulative impacts when combined with any of the
identified onshore developments (see Appendix C).

BOEM anticipates the cumulative impacts under Alternatives B, D1, D2, and E to be the same as under the Proposed
Action: negligible to moderate. However, the reduction in the Project footprint under Alternative E would potentially
result in an overall reduction in cumulative impacts.

3.3.7.10. Incomplete or Unavailable Information for Marine Mammals

Substantial data gaps exist between the interaction of marine mammals and dynamic cables. These gaps remain partly
owing to difficulties in evaluating impacts at population scale around these deployments (Taormina et al. 2018).
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However, BOEM used the best available information when developing this section and sufficient information exists to
support the findings presented herein.

3.3.8. Sea Turtles

Five ESA-listed species of sea turtles may occur in the U.S. Northwest Atlantic Ocean: leatherback (Dermochelys
coriacea), loggerhead (Northwest Atlantic Ocean DPS, Caretta caretta), Kemp’s ridley (Lepidochelys kempii), green
(North Atlantic DPS, Chelonia mydas), and hawksbill (Eretmochelys imbricata). Among these species, four sea turtles
are likely to occur in the WDA, OECC, and surrounding waters: leatherback, loggerhead (Northwest Atlantic Ocean
DPS), Kemp’s ridley, and green (North Atlantic DPS) sea turtles. Hawksbill sea turtles are rare in Massachusetts, and
not likely to occur in the area; therefore, this Draft EIS does not consider them further.

These species are highly migratory and occur in the coastal waters of the northeast United States in the summer and
fall. In general, sea turtles migrate from southern wintering grounds to northern summer feeding grounds, including the
Project area. The BA for Construction of the Vineyard Wind Offshore Wind Project (BOEM 2018b) contains details
regarding specific migratory behavior and seasonal distribution for each species, as well as additional details regarding
the potential impacts on these species. The sections below provide a summary of the information presented in the BA
(BOEM 2018b).

3.3.8.1. Description of the Affected Environment for Sea Turtles

The proposed Project area assessed for the four listed sea turtles is the area ensonified during pile driving, vessel transit
to and from ports that will support proposed Project activities, and the OECC area from the WDA to the south shore of
Cape Cod (Barnstable or West Yarmouth). The combination of sightings, strandings, and bycatch data provides the
best available information on sea turtle distribution in the proposed Project area. This section summarizes data from the
most current sightings surveys of the MA WEA (including the WDA; Kraus et al. 2016b), NMFS Sea Turtle Stranding
and Salvage Network (NMFS 2018b), most recent available density estimates (Py¢ et al. 2018), and historic regional
data (Kenney and Vigness-Raposa 2010).

Regional Setting

Table 3.3.8-1 summarizes sea turtle occurrence in southern New England coastal waters off Rhode Island and
Massachusetts. Prey items vary with species, and the Vineyard Wind BA (BOEM 2018b) contains foraging
information. Current threats to sea turtles include entanglement in fisheries gear and vessel strikes. In addition,
loggerhead, Kemp’s ridley, and green sea turtles are susceptible to cold stunning, or the hypothermic reaction that
occurs when sea turtles are exposed to prolonged cold-water temperatures, causing a decreased heart rate, decreased
circulation, and lethargy, followed by shock, pneumonia, and possibly death. The Wellfleet Bay Wildlife Sanctuary
strandings data are shown in Figure 3.3.8-1. Strandings over the past 3 years have occurred from November through
January, with peak periods depending on year (WBWS 2018). For example, in 2014 the peak stranding period was
mid- to late November, in 2015 most strandings occurred during mid- to late December, and in 2016, strandings
occurred primarily from November through December (WBWS 2018).

Table 3.3.8-1: Summary of Sea Turtles Likely to Occur in the Coastal Waters off Rhode Island and
Massachusetts

ESA Status Relative Occurrence in
Common Name Scientific Name DPS/Population (Massachusetts ESA the WDA and
Status) Surrounding Waters *
Leatherback Dermochelys coriacea | Atlantic E (E) Common °
Loggerhead Caretta caretta Northwest Atlantic DPS T (T) Common °
Kemp’s ridley Lepidochelys kempii NA E (E) Regular °
Green Chelonia mydas North Atlantic DPS T (T) Rare ®

Source: Adapted from COP Volume III (Epsilon 2018a); Kenney and Vigness-Raposa 2010
DPS = distinct population segments; E = Endangered; ESA = Endangered Species Act; T = Threatened; WDA = Wind Development Area;

NA = not applicable

2Common > 100 turtles; Regular = 10 to 100 turtles; Rare < 10 turtles. Although historical sightings records suggest rare occurrence of Kemp’s
ridley sea turtles, the most recent (2007—2017) stranding records indicate regular occurrence in the area.
>Wellfleet Bay Wildlife Sanctuary strandings data also indicate same relative occurrence as Kenney and Vigness-Raposa 2010. Data not available
for leatherback sea turtles since they are not susceptible to cold stunning. Kemp’s ridley strandings have been more common in recent years.
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Sea Turtle Strandings By Year
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Figure 3.3.8-1: Sea Turtle Strandings by Year on Cape Cod from 1979 through 2016

Northeast Fisheries Observer Program statistical area 537 encompasses the waters from the southern shores of
Martha’s Vineyard and Nantucket south (including the proposed Project area) to the OCS shelf waters off New York
(NMEFS 2018b). NMFS bycatch data in this area indicated that a total of 31 turtles (4 leatherback, 2 green, 20
loggerhead, and 5 unidentified hard-shelled turtles) were incidentally caught in monkfish, squid, and skate fishery gear
from 2008 through 2017 (NMFS 2018b). These data under represent the actual number of bycaught turtles due to the
limited observer coverage for each fishery. The turtles were caught from June through December, with the majority in
July (18 of 31) and August (5 of 31). In area 538, which includes the waters from the south shore of Cape Cod to the
southern shores of Martha’s Vineyard and Nantucket (and the proposed Project OECC area), one loggerhead turtle was
incidentally caught in August of 2014 (NMFS 2018Db).

Project Area

Kraus et al. (2016b) sighted three species of sea turtles in the MA WEA from October 2011 through June 2015:
leatherback, loggerhead, and Kemp’s ridley. Leatherback (161 sightings) and loggerhead sea turtles (87 sightings) were
the most commonly sighted species occurring mostly during summer and fall, with a few sightings of both species in
the spring (Kraus et al. 2016b). Kraus et al. (2016b) sighted a total of six Kemp’s ridley sea turtles: one in August and
five in September. Over their study period, Kraus et al. (2016b) observed 30 unidentifiable sea turtles. Because of their
high submergence rate, sea turtles are difficult to spot during surveys, and their numbers in the MA WEA are likely to
be an underestimate. There were no sightings of any species of sea turtle during the winter season. Although Kraus et
al. (2016b) did not observe green sea turtles during the surveys, stranding records indicate the presence of green sea
turtles in the area. Please refer to Appendix B for the sightings per unit effort (SPUE) for loggerhead, leatherback,
Kemp’s ridley, and unidentified sea turtles in the Project area (see Figures B.5-5 through B.5-8). Additional
information on sea turtle occurrence in the proposed Project area is available in the Vineyard Wind BA

(BOEM 2018Db).

Density estimates based on the most recent sightings data are not available for all sea turtles in the WDA. Although
density estimates for the Project area are limited, Py¢ et al. (2018) summarized seasonal estimates of sea turtle densities
using data from the U.S. Navy Operating Area Density Estimate database (see Table 3.3.8-2). A detailed discussion of
density estimates can be found in the BA for Construction of the Vineyard Wind Offshore Wind Project (BOEM
2018b). These estimates suggest that loggerhead sea turtles are the most likely species of sea turtle found in the
proposed Project area, and their densities would be highest during summer (see Table 3.3.8-2; Py¢ et al., 2018). Details
on data handling to develop these estimates are available in Py¢ et al. (2018).
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Table 3.3.8-2: Sea Turtle Density Estimates for the Project Area

Density *

Common Name Scientific Name Spring Summer Fall Winter
Leatherback Sea Turtle \Dermochelys coriacea 0.0274 0 0.0274 0.0274
Loggerhead Sea Turtle Caretta caretta 0.1117 0.1192 0.1111 0.1111
Kemp’s Ridley Sea Turtle  |Lepidochelys kempii 0.0105 0.0105 0.0105 0.0105

Source: Py¢ et al. 2018
2 Animals/100 km? (38.6 square miles)

Aspects of Resource Potentially Affected

While in the coastal waters in and near the proposed Project area, sea turtles may be found swimming, foraging,
migrating, diving at depth for extended periods of time, and possibly engaged in extended rest periods on the ocean
bottom. All sea turtle species are susceptible to the effects of vessel traffic, with potential impacts including behavioral
modification from vessel noise and vessel strike. Other potential acoustic impacts could include behavioral
modification during proposed Project construction, including potential injury during pile-driving activities. Benthic
forage prey for loggerheads, green, and Kemp’s ridley sea turtles (including crustaceans, mollusks, and vegetation)
could be impacted by proposed Project activities that would affect the seafloor. Sea turtles navigate using the earth’s
magnetic field, and EMF emitted from proposed Project cables could potentially impact this ability (Normandeau
etal. 2011). A detailed effects analysis for sea turtles was completed and is available in the Vineyard Wind BA
(BOEM 2018b), and summarized in Section 3.3.8.3. There are no nesting beaches or other critical habitats in the
proposed Project area; therefore, potential impacts associated with onshore project components are not evaluated in this
section.

Current Condition and Trend

Sea turtles are wide-ranging and long-lived, making population estimates difficult, and methods vary depending on
species (TEWG 2007; NMFS and USFWS 2013; NMFS and USFWS 2015). Since sea turtles have large ranges and
highly migratory behaviors, the current condition and trend of sea turtles are affected by factors outside of the proposed
Project area. For details on nesting habits for the four sea turtle species, see BOEM 2014a and the Vineyard Wind BA
(BOEM 2018Db).

e [ eatherback:

- The population estimate (total number of adults) in the Atlantic is 34,000 to 94,000 (NMFS and USFWS 2013;
TEWG 2007).

- Aside from the western Caribbean, nesting trends at all other Atlantic nesting sites are generally stable or
increasing (NMFS and USFWS 2013; TEWG 2007).

e Loggerhead:

- Regional abundance estimate in the Northwest Atlantic Continental Shelf in 2010 was approximately 588,000
individuals (NEFSC and SEFSC 2011b).

- The three largest nesting subpopulations responsible for most of the production in the western North Atlantic
(Peninsular Florida, Northern United States, and Quintana Roo, Mexico) have all been declining since at least
the late 1990s, thus indicating a downward trend for this population (TEWG 2009).

e Kemp’sridley:

- The population was severely decimated in 1985, due to intensive egg collection and fishery bycatch, with only
702 nests counted during the entire year (NMFS and USFWS 2015; Bevan et al. 2016). Recent models
indicate a persistent reduction in survival and/or recruitment to the nesting population suggesting that the
population is not recovering (NMFS and USFWS 2015).

- Evaluations of hypothesized causes of the nesting setback, including the Deepwater Horizon oil spill in 2010,
have been inconclusive, and experts suggest that various natural and anthropogenic causes could have
contributed to the nesting setback either separately or synergistically (Caillouet et al. 2018).

e North Atlantic DPS of green sea turtles:

- The primary nesting beaches are Costa Rica, Mexico, United States (Florida), and Cuba. According to NMFS
and USFWS (2014), nesting trends are generally increasing for this DPS.
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3.3.8.2. Environmental Consequences

Relevant Design Parameters

The primary Project design parameters that would influence the magnitude of the impact on sea turtles include
(see Appendix G for details on the design parameters and maximum-case scenario):

e The WTG foundation type used. The potential acoustic impacts on sea turtles differ among the WTG foundation
types that Vineyard Wind would use: either Scenario 1 (100 monopiles and two ESP jacket foundations) or
Scenario 2 (a combination of up to 90 monopiles and 12 jacket foundations). The jacket-type foundation would
have a higher acoustic impact than the monopile foundation due to the increased risk of exposure because of the
longer time required to install more piles (up to four 9.8-foot [3-meter] pin piles per jacket) (Py¢ et al. 2018).

e The monopile diameter. The potential acoustic impacts on sea turtles differ among the WTG monopile diameters
that may be used. Vineyard Wind would use either 34-foot (10.3-meter) or 25-foot (7.5-meter) diameter
monopiles. The acoustic modeling (Py¢ et al. 2018) assessed two scenarios: the impacts associated with a monopile
diameter of 34 feet (10.3 meters) and a monopile diameter of 30 feet (9 meters).

e  The number of WTGs installed. The overall potential acoustic impacts on sea turtles differ among scenarios based
on the total number of WTGs installed. Vineyard Wind would use either 80 10-MW turbines or 100 8-MW
turbines. Although the potential acoustic impacts of installing a single 10-MW turbine (34-foot [10.3-meter]
diameter monopile) are higher than installing a single 8-MW turbine (25-foot [7.5-meter] diameter monopile), the
overall impacts of using the larger turbines are expected to be lower due to the total duration of pile driving that
would be required to install fewer piles (Py¢ et al. 2018). (This assumes that Vineyard Wind would install the same
number of jacket foundations under both scenarios.)

e  The number of ESPs. Vineyard Wind would use either one approximately 800 MW ESP or two 400 MW ESPs.
Impacts would be higher if Vineyard Wind used two ESPs due to the overall installation time required (1 day per
ESP). (This assumes that Vineyard Wind would use the same foundation type under both scenarios.)

Potential Variances in Impacts

Aspects of the proposed-Project design include the OECC, the WTG design selected (e.g., 8 MW, 10 MW)), the exact
placement and number of WTGs and ESPs, the final inter-array cable layout, and the construction schedule, which will
be determined based on site assessment data, engineering requirements, and other factors. Although some variation is
expected in the design parameters, the impact assessment in this section analyzes the maximum-case scenario.

3.3.8.3. Impacts of Alternative A (Proposed Action) on Sea Turtles
Incremental Contribution of the Proposed Action
Direct and Indirect Effects of Routine Activities

Construction and Installation

Acoustic exposure modeling was conducted for sea turtles for pile driving of the two foundation types (monopile and
jacket piles) under two possible design scenarios (a combination of monopile and jacket foundations and monopiles
only) and three levels of attenuation (0 dB, 6 dB, and 12 dB), using the most recent available sightings data (see

Table 3.3.8-3; Py¢ et al. 2018). The 0 dB level was modeled as a reference point to evaluate the effectiveness of the
proposed sound reduction technology (e.g., Hydro-sound Damper, bubble curtains or similar). Although sound
reduction would aim for 12 dB, BOEM considers 6 dB the maximum-case scenario in this Draft EIS. The BA provides
for a detailed discussion of the threshold criteria used for deriving sea turtle density estimates for the WDA.

When comparing threshold criteria between foundation types, the maximum radial distance to Level A threshold for
sea turtles would be largest during 34-foot (10.3—meter) monopile installation at 2,536.1 feet (773 meters), or an area of
470 acres (1.9 km?). The radial distance to Level A threshold during jacket installation would be 1,738.8 feet

(530 meters), or an area of 222 acres (0.9 km?) and would occur for 12 days for 14 hours per day (Table 3.3.8-3;

Py¢ et al. 2018). The largest distance to Level B threshold would occur during monopile installation at 7,805 feet

(2,379 meters) or 5,832 acres (23.6 km?). Level B harassment would reach 1,944 m from the pile during jacket
installation with an area of 2,941 acres (11.9 km?) (Table 3.3.8-3; Py¢ et al. 2018).
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Table 3.3.8-3: Mean Radial Distance (R95% in meters) to Threshold Criteria for Sea Turtles during Impact
Hammering with 6 dB Attenuation System *°

Level A Harassment Level A Harassment Level B Harassment
Foundation/Hammer Type 210dB Lk Unweighted 180 dB SPL Unweighted 166 dB SPL
(Popper et al. 2014) (NMEFS 2016) (NMES 2016)
10.3-meter monopole/IHC
5-4000 hammer 477 73 2739
Jacket (four 3-meter piles)/ IHC
$-2500 hammer 530 243 1.od4

Source: Py¢ et al. 2018

dB = decibel; Le=cumulative sound exposures; SPL = sound pressure level

2Mean of two measured positions within the WDA

® The R95% for a given sound level is the radial distance centered at a pile-driving location, encompassing 95 percent of the largest distances within
the sound pressure levels above a given threshold.

The cumulative sound exposure level is the dominant threshold (Table 3.3.8-3). The maximum-case scenario is defined
by the highest number of adult (number of juveniles is not available) sea turtles predicted to exceed Level A threshold
criteria with 6 dB attenuation. Scenario 1 with two piles installed per day had the highest number of sea turtles
estimated to be exposed to Level A harassment, and thus is considered the maximum-case scenario. Table 3.3.8-4
provides the exposure estimates for Level A and Level B harassment for the sea turtles.

Table 3.3.8-4: Estimated Number of Sea Turtles Exposed to Level A and Level B Harassment for Scenario 1
with Two Piles per day Using 6 dB of Attenuation *

Level A Harassment
Common Name Scientific Name (Popper et al. 2014) Level A Harassment Level B Harassment
ppPK Lo (NMFS 2016) SPL (Ly) | (NMFS 2016) SPL (Ly)
P!
Kemp’s Ridley Lepidochelys kempii 0.01 0.03 0.18
Leatherback Dermochelys 0.01 0.04 0.24
coriacea
Loggerhead Caretta caretta 0.09 0.33 1.96

Source: Py¢ et al. 2018
Ly = sound pressure; Lk = peak sound level; PK = peak; SPL = sound pressure level
2Evaluated for NMFS Level A and Level B harassment and Popper et al. (2014) Level A harassment.

Kraus et al. (2016b) indicate higher density (0.8725 animals per 24,710 acres [100 km?] in the fall and 0.63 animals per
24,710 acres [100 km?] in the summer) compared to densities estimated in the acoustic model in the fall (0.0274
animals per 24,710 acres [100 km?]) and summer (0 animals per 24,710 acres [100 km?]) (Py¢ et al. 2018). Thus, the
exposure of leatherback turtles to pile driving noise could be greater than that estimated in the acoustic model.

SPUE data indicate that loggerhead, leatherback, and unidentified sea turtles are most susceptible to impacts from pile
driving during the fall, when expected abundance in the WDA are relatively moderate to high (September through
November) (see Appendix B; Figures B.5-5 through B.5-8; Right Whale Consortium 2018). Assuming the model
predictions are accurate, and considering that sea turtles would exhibit an avoidance response before receiving the
24-hour exposures in Table 3.3.8-3, BOEM anticipates minor impacts on sea turtles from pile driving. There have been
no documented sea turtle mortalities associated with pile driving. Based on the low densities of sea turtles in the
proposed Project area, soft-starts to allow turtles to leave the area before injurious levels are received, and the
implementation of exclusion zones, mortal injury would not be expected.

The frequency range for vessel noise (10 to 1000 Hz) (MMS 2007) overlaps with sea turtles” known hearing range
(less than 1000 Hz with maximum sensitivity between 200 to 700 Hz; Bartol et al. 1999) and would therefore be
audible. Sea turtles may respond to vessel approach and/or noise with a startle response and a temporary stress response
(NSF and USGS 2011). Samuel et al. (2005) indicated that vessel noise can have an effect on sea turtle behavior,
especially their submergence patterns. BOEM anticipates that the potential effects of noise from construction and
installation vessels would elicit brief responses to the passing vessel resulting in minor impacts to sea turtles.

Propeller and collision injuries from boats and ships are common in sea turtles. Additional information on sea turtle
vessel strikes and potential for injury is included in the Vineyard Wind BA (BOEM 2018b). Construction and
installation vessels would range in size from 66 to 98 feet (20 to 30 meters) to 394 to 732 feet (120 to 223 meters), with
operational speeds from 10 to 25 knots. Over the course of the entire construction phase, an average of 25 vessels
would be present in the WDA or OECC; the Proposed Action would generate an average of seven daily vessel trips
between both the primary and secondary ports and the WDA or OECC. During the period of maximum activity, an
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average of 46 construction vessels would be present in the WDA or OECC, and Proposed Action construction would
generate an average of 18 construction vessel trips per day in or out of construction ports. In maximum conditions, this
could theoretically include up to 46 trips in a single day, including up to 4 trips per day to or from secondary ports, with
the remainder originating or terminating at the New Bedford MCT, compared to the current of 25 daily vessels trips in
the WDA, as measured by AIS (COP Appendix III-I; Epsilon 2018a).

Table 4.2-1 of the COP (Volume 1; Epsilon 2018a) summarizes vessel details including type/class, number of each
type, length, and speed for each proposed Project activity during construction. The speed of these vessels varies from
6 to 30 knots maximum transit speed. Operational speeds are generally lower than transit speeds, but several would
exceed the 10-knots NMFS speed restriction that has been developed for NARW (50 CFR 224.105).

Sea turtles are likely to be most susceptible to vessel collision in coastal waters, where they forage, when vessels transit
from ports. Vessel speed may exceed 10 knots during such transits, and those vessels travelling at greater than 10 knots
would pose the greatest threat to sea turtles. The increase in vessel round trips during construction and installation is
likely to increase the relative risk of vessel strike for sea turtles. However, the vessel strike avoidance measures that
Py¢ et al. (2018) outlines are designed to minimize the potential of vessel strikes for sea turtles by reducing vessel
speed and maintaining a distance of 49.2 feet (15 meters) or greater from sighted turtles. BOEM anticipates the
potential effects of vessel strike on sea turtles due to construction and installation vessels to be minor. While the
significance level of impacts would remain the same, BOEM could further reduce potential impacts on sea turtles with
the requirement of AIS on all proposed-Project vessels, which would allow Vineyard Wind to monitor the number of
vessels and traffic patterns for compliance with vessel speed requirements, and would decrease the potential for vessel
strikes against sea turtles.

Proposed Action activities known to disturb the seafloor bottom and near-bottom, such as scour protection, pile driving,
and cable laying, may directly affect sea turtle foraging habitat and associated prey. Please refer to Tables 3.3.5-1 and
Table 3.3.5-2 showing the maximum areas of impacts predicted from proposed-Project construction activities.

Sea turtles in the WDA would likely be foraging, since the benthic community in the WDA includes several prey items
including amphipods and other crustaceans, crabs, gastropods, and bivalves (BOEM 2014a). Construction and
installation would affect a small percentage of the available foraging habitat, and recolonization and recovery to pre-
construction species assemblages is expected within up to 2 to 4 years (Van Dalfsen and Essink 2001), but may be as
rapid as 100 days (Dernie et al. 2003b) given the similarity of nearby habitat and species (see Section 3.3.5 for benthic
recovery processes). Because impacts to foraging habitat are mostly temporary and localized, BOEM anticipates
impact of the Proposed Action activities associated with bottom disturbance on sea turtles to be minor.

As previously discussed in Section 3.3.5, the proposed Project would result in a conversion of soft-bottom habitat to
hard-bottom due to scour protection over the life of the proposed Project (see Section 3.3.5, Tables 3.3.5-1 and

Table 3.3.5-2). The reef effect is usually considered a beneficial impact, associated with higher densities and biomass
of fish and decapod crustaceans (Taormina et al. 2018), providing a potential increase in available forage items and
shelter for sea turtles compared to the surrounding soft-bottoms. This conversion would be a beneficial impact for sea
turtles via habitat creation.

BOEM anticipates benthic disturbance and increased levels of turbidity during dredging, plowing, piling, and
anchoring (see Section 3.2.2, Section 3.3.5, and BOEM 2018b). Water quality impacts from inter-array and OECC
cable installation are therefore short-term and localized. Due to the relatively small area impacted by habitat
disturbance and resettled sediment, BOEM anticipates impacts on prey and foraging success for sea turtles would be
negligible.

BOEM expects organisms including polychaetes, oligochaetes, nematodes, nudibranchs, gastropods, and crabs to be
present on or near the towers as growth of fouling organisms develops, and could provide forage for sea turtles. In the
maximum-case scenario, the total affected area within the WDA would be approximately 0.2 percent of bottom habitat.
Given the relatively small area impacted, BOEM anticipates minor impacts on sea turtles.

In addition, the fall pipe technique used for placement of scour protection may include the use of an ROV. Data for
underwater sound levels from ROVs are limited and highly variable. Estimates from one study indicated levels with
thrusters off were greater than 130 dB, and levels with all thrusters on were greater than 160 dB (Roundtree et al.
2002). BOEM does not expect these noise levels to cause injury but could cause temporary behavioral modification to
sea turtles, with impacts anticipated to be minor.

BOEM could further reduce potential impacts on sea turtles by imposing mitigation measures outlined in Chapter 2 and
Appendix D. Impacts on sea turtles could be reduced through adaptive management or near-term refinement of
exclusion zones based on field measurements of noise reduction systems, and long-term refinements of other pile-
driving monitoring protocols based on monthly and/or annual monitoring results. Daily pre-construction visual surveys
and the sunrise and sunset prohibition on pile driving would reduce the likelihood of impacts to sea turtles. Monitoring
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for charter and recreational fishing gear around WTG foundations would decrease ingestion by and entanglement of
gear for sea turtles.

The requirement of AIS on all Proposed Action vessels would allow Vineyard Wind to monitor the number of vessels
and traffic patterns for compliance with vessel speed requirements, and would decrease the potential for vessel strike
for sea turtles. Potential mitigation measures also include the following monitoring initiatives:

e Regional Monitoring Initiative for Protected Species consisting of central funding of long-term regional monitoring
of population level impacts; and

e Ecological Monitoring, or long-term monitoring to document the changes to the ecological communities on,
around, and between WTG foundations, including the movement of and habitat use of protected species
(Appendix D).

Operations and Maintenance

Sea turtles are known to possess geomagnetic sensitivity (but not electro sensitivity) that is used for orientation,
navigation, and migration (Lohmann et al. 1997). Multiple studies have demonstrated magneto sensitivity and
behavioral responses to field intensities ranging from 0.0047 to 4000 uT for loggerhead turtles, and 29.3 to 200 uT for
green turtles (Normandeau et al. 2011). While other sea turtle species have not been studied, anatomical, life history,
and behavioral similarities suggest that they could be responsive at similar threshold levels.

Both the OECC and inter-array systems are AC cables and Vineyard Wind would bury all cables at a depth of 5 to

8 feet (1.5 to 2.5 meters). Modeled and measured magnetic field levels from various existing undersea power cable
results indicate that AC cables buried to a depth of 3.2 feet (1 meter) would emit field intensities less than 0.05 pT to
82 feet (25 meters) above the cable, and 79 feet (24 meters) along the seafloor. Comparison of these results with
sensitivity levels for sea turtles suggests that turtles are capable of sensing magnetic fields from undersea cables
(Normandeau et al. 2011).

Juvenile and adult sea turtles may detect the EMF over relatively small areas near cables (e.g., when resting on the
bottom or foraging on benthic organisms near cables or concrete mattresses). There are no data on impacts to sea turtles
from EMFs generated by underwater cables. However, any potential impacts from AC cables on turtle navigation or
orientation would likely be undetectable under natural conditions, and thus would be insignificant (Normandeau et al.
2011). The potential impacts on sea turtles exposed to EMFs from cables installed under the Proposed Action would be
negligible.

The BA provides a detailed discussion on the continuous underwater noise produced from the operation of wind
turbines. Due to the relatively low sound levels as described in the BA (BOEM 2018b), BOEM anticipates impacts on
sea turtles from operational WTG noise would be negligible.

Vineyard Wind estimates the total annual number of vessel round trips during operations and maintenance to be
between 401 and 887, equating to an average of 1 to 3 vessel trips per day (COP Volume I, Section 4.3.4, Table 4.3-2;
Epsilon 2018a). Operations and maintenance vessels range in size from 66 to 98 feet (20 to 30 meters) to 394 to

732 feet (120 to 223 meters) with operational speeds from 10 to 25 knots. The frequency range for vessel noise
overlaps with sea turtles’ known hearing range and would therefore be audible. However, Hazel et al. (2007) suggest
that sea turtles’ ability to detect approaching small boats is primarily vision-dependent, not acoustic. Sea turtles may
respond to vessel approach and/or noise with a startle response (diving or swimming away) and a temporary stress
response (NSF and USGS 2011). BOEM anticipates the potential effects of noise from construction and installation
vessels on disturbance of sea turtles to be localized, short-term, and therefore minor.

Sea turtles are likely to be most susceptible to vessel collision when they are at the surface, or where they occur in high
numbers that overlap with high levels of vessel traffic. The increase in vessel round trips during operations and
maintenance is likely to increase the relative risk of vessel strike for sea turtles, especially with those vessels travelling
at a speed greater than 10 knots. Considering the relatively small increase in vessel traffic and low densities of sea
turtles in the proposed Project area, BOEM anticipates the potential effects of vessel strike on sea turtles due to
operations and maintenance vessels to be minor.

The potential displacement of vessels outside of the proposed Project area could result in a higher number of vessels
using transit corridors outside of the WDA but a lower number inside of the WDA. Based on the relatively uniform
distribution and low densities of sea turtles in the proposed Project area (see Table 3.3.8-2), the risk of vessel strikes
would not increase as a result of this displacement. BOEM anticipates other potential impacts including negative
effects to water quality from routine vessel discharges and marine debris to be negligible for sea turtles due to
anticipated compliance with regulatory measures to control discharges and accidental spills.

There is a potential for displacement of fishing activity from the proposed Project area, which could result in
consequences to sea turtles. Fisheries that may interact with turtles in the proposed Project area include bottom trawl,
sink gillnet, and sea scallop dredge. There would be no expected increases in the amount of gear or fishing effort based
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on current quotas. However, fishing effort may be re-allocated or displaced within and surrounding the WDA. Due to
relatively low and uniform densities of sea turtles in the proposed Project area and surrounding areas in which
displacement is expected to occur, the current rate of sea turtle interactions with fishing gear would not be expected to
change. Although relatively higher densities of leatherback sea turtles have been reported seasonally to the northeast of
the WDA, it is not expected that fishing effort would be displaced to that area. Therefore, BOEM anticipates any
indirect impacts resulting from displacement of fishing effort would be negligible.

Indirect impacts of the Proposed Action could occur from modifications to Vineyard Haven port exposing sea turtles to
acoustic impacts. At the time of preparation of publication, information was lacking to perform a detailed indirect
impact assessment of the modifications to and potential operations out of the Vineyard Haven port. However, BOEM
expects potential indirect impacts associated with this port to be minor to moderate depending on the type and
duration of noise.

Decommissioning

Decommissioning is expected to have similar levels of vessel traffic as construction and installation; however, pile
driving is not part of the decommissioning process; therefore, noise is not expected to be a primary impact producing
factor during decommissioning.

Decommissioning impacts would include noise emitted from underwater acetylene cutting torches, mechanical cutting,
high-pressure water jets, and vacuum pumps. Sound pressure levels are not available for these types of equipment, but
are not expected to be higher than construction vessel noise (generally between 150 and up to 180 dB re 1 pPa;
Pangerc et al. 2016). In addition, Vineyard Wind proposes HRG and ROV surveys for site clearance activities.
According to BOEM (2014b), there would be little or no Level A harassment resulting from non-airgun HRG surveys.
The most likely and extensive effects of HRG surveys on sea turtles would be behavioral responses. The removal of
subsea power cables could represent another source of potential impacts on sea turtles during decommissioning (see
Chapter 2). If subsea cables are not left in place, the risks from removing the cables would be short-term, localized to
the Proposed Action area, and similar to those experienced during cable installation. Impacts from habitat disturbance
and resettled sediments would be negligible for sea turtles.

Although some of the decommissioning activities (e.g. acoustic impacts and increased levels of turbidity) may cause
sea turtles to avoid or leave the Proposed Action area, this disturbance would be short term and temporary. BOEM
anticipates potential impacts on sea turtles during decommissioning to be minor.

Direct and Indirect Effects of Non-Routine Activities

Non-routine activities are described in Section 2.3. Rowe et al. (2018) present results from an oil spill model assessing
the trajectory and weathering of oil following a catastrophic release of all oil contents from the topple of an ESP (the
only Proposed Action component containing more than 250 barrels of oil) located closest to shore within the WDA. In
the unlikely event of an accidental oil spill, oil may negatively impact marine mammals within 20 to 50 miles (32 to
80 kilometers) of the spill. The BA contains details on the oil spill model (BOEM 2018b).

In the unlikely event of an accidental oil spill, sea turtles may be exposed to oil if they occur within 20 to 50 miles

(32 to 80 kilometers) of the spill. BOEM expects the potential impacts of exposure to be sublethal. Vineyard Wind
would have an Oil Spill Response Plan in place that would decrease potential impacts from spills. Therefore, due to the
unlikelihood of an oil spill, the sublethal level of impact, and the implementation of an Oil Spill Response Plan,
potential negative impacts on sea turtles from accidental oil (or other chemical) spills are considered minor.

Conclusion

Based on the analysis above, BOEM anticipates the following levels of potential impacts on sea turtles from
construction, operations, maintenance, and decommissioning of the Proposed Action:

Minor impacts from pile driving;

Minor impacts from vessel noise;

Minor impacts from vessel strike;

Minor impacts due to loss of foraging habitat;

Minor impacts from accidental oil spills;

Negligible to minor impacts for HRG noise; and

Negligible impacts from turbidity during inter-array cable laying, EMF, WTG noise, and fisheries interactions.

The analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful
scenario within the PDE, smaller amounts of construction or infrastructure development would result in lower impacts,
but would not likely result in different impact ratings than those described above.
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3.3.8.4. Impacts of Alternative B on Sea Turtles

Alternative B would narrow the PDE to only include the Covell’s Beach landfall. The cable route to Covell’s Beach is
a more direct route than the eastern OECC, and thus may require fewer days of cable-laying activity. However, BOEM
expects any decrease in activity to be insignificant to sea turtles and the change in landfall location is not expected to
have any measurable effect on sea turtles. BOEM anticipates potential impacts on sea turtles during construction and
installation under Alternative B to be the same as the Proposed Action, minor.

During operations and maintenance as well as during decommissioning, BOEM anticipates potential impacts on sea
turtles under Alternative B to be the same as under the Proposed Action. Thus, BOEM anticipates the impacts would be
minor. Direct and indirect effects of non-routine activities as well as cumulative effects to sea turtles are also
anticipated to be the same as the Proposed Action, minor. Mitigation measures identified above would also be
applicable to this alternative.

3.3.8.5. Impacts of Alternative C on Sea Turtles

BOEM does not expect relocation of the six northern-most WTG locations to the southern portion of the WDA to
significantly change the potential impacts during construction and installation because the total number of WTGs
would remain the same, and the southern portion of the WDA does not include areas with higher densities of sea
turtles. BOEM anticipates potential impacts on sea turtles under Alternative C to be minor.

During operations and maintenance as well as decommissioning activities, BOEM anticipates potential impacts on sea
turtles under Alternative C to be the same as those under the Proposed Action. Thus, BOEM anticipates the impacts
would be minor. Direct and indirect effects of non-routine activities as well as cumulative effects to sea turtles are also
anticipated to be the same as the Proposed Action, minor. Mitigation measures identified above would also be
applicable to this alternative.

3.3.8.6. Impacts of Alternatives D1 and D2 on Sea Turtles
Incremental Contribution of Alternatives D1 and D2
Direct and Indirect Effects of Routine Activities

Construction and Installation

Alternative D1 increases the spacing between WTGs in the WDA to 1 nautical mile to reduce potential conflicts with
ocean uses. The total acreage of the WDA could increase by 22 percent (16,603 acres [67 km?]) to achieve wider
spacing between WTGs.'® Alternative D2 would align WTGs in an east-west orientation with a 1 nautical mile spacing
between all turbines to allow greater spacing between WTG rows, which would facilitate the established practice of
mobile and fixed gear fishing vessels.

HRG surveys would be performed as part of pre-construction Project activities for Alternatives D1 and D2 due to the
increase in total acreage of the WDA. The additional survey work would be required to addresses changes in WTG
placements and inter-array cable locations. Such additional pre-construction surveys of bottom bathymetry using HRG
and geological surveys could result in acoustic impacts. The non-airgun HRG surveys would use only
electromechanical sources such as boomer, sparker, and chirp sub-bottom profilers; side-scan sonar; and multibeam
depth sounders. Acoustic signals from electromechanical sources other than the boomer and sparker are not likely to be
detectable by sea turtles. The boomer has an operating frequency range of 200 Hz to 16 kHz and could be audible to
sea turtles; however, it has very short pulse lengths (120, 150, or 180 microseconds) and a very low source level, with a
180 dB radius of less than 5 meters (16 feet) (BOEM 2014b). Because the exposure to Level A harassment is very
small and Level B is small, very brief, and temporary, BOEM anticipates minor impacts on sea turtles from HRG
noise. Thus, BOEM anticipates potential impacts on sea turtles under Alternative D2 would be minor.

Although the potential disturbance of forage habitat would be greater, that area would represent a relatively small
proportion of the available forage habitat in the region. Thus, BOEM does not anticipate potential impacts on sea turtles
under Alternatives D1 and D2, compared to the Proposed Action to be measurably different and would be minor.

16 As noted in Chapter 2, if stakeholders achieve consensus on implementing the regional transit lane to the south of the WDA, WTG placements
for Alternative D1 would need to be placed south of the lane, thus increasing the footprint required for this alternative.
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Operations and Maintenance

During operations and maintenance, Alternatives D1 and D2 would increase the area with inter-array cables compared
to the Proposed Action. BOEM expects this difference to increase the potential for EMF and effects on sea turtle
navigation. Since the level of potential impacts from EMF on juvenile sea turtles is not well studied, BOEM does not
know the extent of any additional impacts, but it is not likely to be major. Although there would be an increase in
cables and EMF, BOEM anticipates potential impacts on sea turtles during operations and maintenance under
Alternatives D1 and D2 to be negligible.

Decommissioning

If Vineyard Wind leaves cables in place during decommissioning, no change in potential impacts on sea turtles are
expected under Alternatives D1 and D2 compared to the Proposed Action. If Vineyard Wind removes cables, the
resulting disturbance to bottom habitat and potential forage items would be greater due to longer inter-array cables
under Alternatives D1 and D2 compared to the Proposed Action. Even with this increase, BOEM anticipates potential
impacts on sea turtles during decommissioning would be minor since this area represents a relatively small proportion
of available foraging habitat in the region.

Direct and Indirect Effects of Non-Routine Activities

BOEM expects no measurable difference in potential impacts on sea turtles during non-routine activities under
Alternatives D1 and D2 compared to the Proposed Action. Thus, BOEM anticipates impacts to be minor.

Conclusion

Although Alternatives D1 and D2 would involve an increase in inter-array cabling and potential loss of benthic
foraging area, potential impacts on sea turtles during construction and installation, operations and maintenance, and
decommissioning under Alternatives D1 and D2 are not expected to be measurably different than the Proposed Action.
BOEM also anticipates the cumulative impacts under Alternatives D1 and D2 to be the same as under the Proposed
Action, minor. Mitigation measures identified above would also be applicable to these alternatives.

3.3.8.7. Impacts of Alternative E on Sea Turtles
Incremental Contribution of Alternative E
Direct and Indirect Effects of Routine Activities

Construction and Installation

Under Alternative E, there would be a 16 percent reduction of the number of WTGs. This reduction would translate
into a reduction in pile driving days, vessel traffic, duration of acoustic impacts and fewer impacts on water quality and
the benthic environment. The maximum footprint of the WTG and ESP foundations and associated scour protection
would be approximately 45 acres (0.2 km?), which is an 8-acre (32,375-m?) reduction (7.0 percent) in comparison to
the Proposed Action. In actuality, the maximum footprint would likely be slightly smaller, since there would be a
reduced amount of inter-array cabling and presumably a reduction in the necessary amount of cable protection within
the WDA. Alternative E would likely result in a reduced construction and installation footprint given the fewer WTGs
to be installed; therefore requiring less use of jack-up vessels and other impactful equipment. However, BOEM
anticipates potential impacts on sea turtles from construction and installation of 84 WTGs would be minor.

Operations and Maintenance

Under Alternative E, a reduction in potential impacts from vessel traffic is expected. Thus, BOEM anticipates potential
impacts on sea turtles from operations and maintenance of 84 WTGs would be minor.

Decommissioning

Under Alternative E, a reduction in vessel traffic, duration of acoustic impacts, and fewer impacts on water quality and
the benthic environment are expected. BOEM anticipates potential impacts on sea turtles from decommissioning
84 WTGs would be minor.
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Direct and Indirect Effects of Non-Routine Activities

BOEM expects potential impacts from non-routine activities under Alternative E to be reduced, but not likely
measurably different than the Proposed Action. Thus, BOEM anticipates impacts would be minor.

Conclusion

Although Alternative E would involve a decrease in potential impacts on sea turtles during construction and
installation, operations and maintenance, and decommissioning, BOEM anticipates the potential impacts overall not to
be significantly different than under and would be minor. Mitigation measures identified above would also be
applicable to this alternative.

3.3.8.8. Impacts of Alternative F (No Action Alternative) on Sea Turtles

Under Alternative F, there would not be any potential for EMF-related impacts on navigation, injury, or behavioral
modification due to pile driving, no changes to benthic foraging habitat, and no increased potential for vessel strike.

3.3.8.9. Comparison of Alternatives for Sea Turtles

When comparing Alternatives A through E, BOEM expects Alternative E to have the lowest potential impact on sea
turtles, and potential impacts under the Proposed Action and Alternatives B through D2 would be very similar for sea
turtles, with differences between them not measurable.

3.3.8.10. Cumulative Impacts

As described in Appendix C, BOEM considered cumulative impacts on sea turtles for the waters encompassing the
Northeast Shelf LME, Southeast Shelf LME, the Caribbean Sea, and the Gulf of Mexico (Appendix C, Figure C.1-9).
Cumulative impacts on sea turtles within this geographic range could include effects from vessel traffic, entanglement
in fisheries gear, noise, pollution, climate change, effects on benthic habitat, waste discharge, accidental fuel/oil spills,
beach nourishment, sand and mineral mining, coastal armoring, and other disturbance to marine and coastal habitats.
Appendix C contains a listing of ten types of actions that BOEM has identified as potentially contributing to cumulative
impacts when combined with impacts from the Proposed Action over the geography and time scale described above.

Cumulative impacts on sea turtles include potential effects from the following:

¢ FEight potential site assessment projects on offshore renewable leases from Virginia to Massachusetts.

e  Offshore wind energy projects from North Carolina to Maine as described in Appendix C include Atlantic City

Wind and CVOW (both Tier 1 projects, totaling six potential additional WTGs) and South Fork Wind (Tier 2

project, totaling 15 potential additional WTGs). Other leases held by developers as well as projects specified in

Appendix C under Tiers 3, 4, and 5 may contain future development activities, some of which currently have

unknown design and scope. Currently available information, as presented in Appendix C, suggests that the four

Tier 3 projects (Skipjack Wind, U.S. Wind, Revolution Wind, and BSW) could represent up 232 additional WTGs.

Although BOEM does not consider the four Tier 3 projects reasonably foreseeable, the potential impacts associated

with them would be similar to the Proposed Action if these projects move forward. However, the extent of these

effects would ultimately depend on project-specific information that is unknown at this time.

Four tidal projects proposed on the U.S. East Coast.

Eight marine mineral requests and active leases from New Jersey to Florida.

Eight HRG survey permits under review from Delaware to Florida.

Seven existing, approved, and proposed liquefied natural gas terminals along the U.S. East Coast from

Massachusetts to Florida.

e  Current military use that includes acoustic stressors (e.g., sonar, explosives, air guns, noise from vessels, equipment
and aircraft).

e Loss of nesting beaches due to climate change from North Carolina to Texas, as well as the U.S. Virgin Islands and
Puerto Rico.

The MCT upgrades associated with the offshore wind energy industry may include potential impacts to sea turtles.
However, BOEM expects negligible to minor impacts because sea turtles are not typically found in the vicinity of the
New Bedford port, and impacts would also depend on the type and duration of noise. Additional potential upgrades to
ports to support the offshore wind energy industry could contribute to cumulative impacts.

All projects and actions described above include increased vessel traffic, with the potential for exposure to vessel noise
and the risk for vessel strike. Marine transportation (e.g., from fisheries use, recreational use, and military use) occurs
throughout sea turtles’ range. BOEM anticipates the cumulative impacts of vessel traffic to be moderate.

3-117



Vineyard Wind Offshore Wind Energy Project Chapter 3
Draft Environmental Impact Statement Affected Environment and Environmental Consequences

Underwater noise associated with pile driving, air guns used for military practice, vessel traffic, and seismic surveys
may cause injury or behavior disturbance to sea turtles. Because of the prevalence of vessel noise and the potential
behavioral responses vessel noise and other sources of noise may illicit, the cumulative effects of underwater noise
associated with the Proposed Action in combination with other past, present, and reasonably foreseeable actions range
from minor to moderate depending on the type and duration of the noise. If multiple additional projects or actions,
particularly offshore wind energy projects, come to fruition and result in overlapping construction schedules,
cumulative impacts would be expected to be more severe (moderate to major) than if construction activities occurred
isolated in time and space.

Many of the project types and actions would cause disturbance or loss to benthic foraging habitat from placement of
structures, dredging, mining, or resettled sediment from seafloor disturbance. Some project types, including wind and
oil and gas development, may convert benthic habitat from soft- to hard-bottom substrate. Since habitat disturbance
would be localized and temporary, BOEM anticipates the cumulative effects of habitat disturbance would be minor.

The risk of pollution, including spills and leaks of oil, liquefied natural gas, chemicals, fuel, and waste discharge, is
ubiquitous throughout sea turtles’ range. Due to limited sources of potential pollution from routine project activities,
BOEM anticipates the cumulative effects of pollution to be minor.

Rising sea level associated with climate change will negatively affect sea turtles through loss of nesting beaches in the
southern portion of their range (i.e., North Carolina to Texas and U.S. Virgin Islands, and Puerto Rico). However, since
the proposed Project area does not impact any nesting beaches, no cumulative impacts are expected.

BOEM anticipates the Proposed Action plus cumulative actions area to have negligible impact on sea turtles from all
onshore activities and components, so there would be no cumulative impacts when combined with any of the identified
onshore developments (see Appendix C).

BOEM anticipates the cumulative impacts under Alternatives B, D1, D2, and E to be the same as under the Proposed
Action: negligible to moderate. However, the reduction in the Project footprint under Alternative E would potentially
result in an overall reduction in cumulative impacts.

3.3.8.11. Incomplete or Unavailable Information for Sea Turtles

The effects of EMF to juvenile loggerhead, leatherback, Kemp’s ridley, and green sea turtles, both foraging and
migrating, are not well understood. However, BOEM used the best available information when developing this section
and sufficient information exists to support the findings presented herein.

3.4. SocCIOECONOMIC AND CULTURAL RESOURCES

3.4.1. Demographics, Employment, and Economics

This section discusses demographics, employment, and other economic conditions. The study area for this section
includes the Commonwealth of Massachusetts, the states of Rhode Island and Connecticut, and the following counties:

e  Massachusetts: Barnstable, Bristol, Dukes, and Nantucket

¢ Rhode Island (proposed Project construction activities at potential ports only): Providence (Port of Providence
[ProvPort]) and Washington (Port of Davisville/Quonset Point)

e Connecticut (proposed Project construction activities at potential ports only): Fairfield (Port of Bridgeport) and
New London (Port of New London/Groton)

Related sections include Sections 3.4.2, 3.4.4, and 3.4.5.

3.4.1.1. Description of the Affected Environment for Demographics, Employment, and
Economics
Regional Setting

Proposed Project facilities and associated port activities would be located primarily within coastal Massachusetts,
Connecticut, and Rhode Island. Appendix F.1 provides detailed demographic information for the study area.

Study Area

Barmnstable, Dukes, and Nantucket Counties

The population of Barnstable County declined by 3.4 percent from 2000 to 2016, while the population of Dukes and
Nantucket Counties grew. Dukes and Nantucket Counties have the smallest population of any counties in
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Massachusetts. The population of Barnstable and Dukes Counties are older, on average, than the population of
surrounding counties and Massachusetts as a whole, while Nantucket County’s age distribution is similar to the
statewide profile (U.S. Census Bureau 2012b and U.S. Census Bureau 2018a).

Barmnstable, Dukes, and Nantucket Counties are notable for their high proportion of seasonal housing. In Massachusetts
as a whole, 4 percent of housing units are seasonally occupied, as compared to 38 percent of homes in Barnstable
County, 60 percent of homes in Dukes County, and 61 percent of homes in Nantucket County (U.S. Census Bureau
2018a). Towns in Barnstable County experience significant seasonal population growth. During the peak tourist season
from June through August, the population of Cape Cod grows by “an equivalent [of] 68,856 full time residents” (COP
Volume III, Section 7.1.1.1.1; Epsilon 2018a), equivalent to approximately 32 percent of Barnstable County’s 2016
population. In addition, “seasonal population continues to grow even as the number of Cape Cod’s year-round residents
decreased” (COP Volume III, Section 7.1.1.1.1; Epsilon 2018a). Unemployment rates in the three county area are
higher than in Massachusetts as a whole. In 2017, unemployment was 4.4 percent in Nantucket County, 4.7 percent in
Barnstable County, and 4.9 percent in Dukes County, as opposed to 3.7 percent in Massachusetts (COP Volume III,
Section 7.1.1.1; Epsilon 2018a).

The industries that employ residents reflect the importance of tourism to these counties. A greater proportion of
residents work in entertainment, recreation, accommodation, and food service (11 to 12 percent) than in Massachusetts
as a whole (9 percent). In addition, 14 percent of employed Barnstable and Nantucket County residents hold jobs in
retail trade, as compared to 11 percent statewide, and 9 to 17 percent of residents in the three counties hold jobs in
construction as opposed to 5 percent statewide (U.S. Census Bureau 2018b).

The NOAA tracks economic activity dependent upon the ocean in its “Ocean Economy” data, which generally include
commercial fishing and seafood processing, marine construction, commercial shipping and cargo handling facilities,
ship and boat building, marine minerals, harbor and port authorities, passenger transportation, boat dealers, and tourism
and recreation, amongst others. Table 3.4.1-1 reports these data in terms of gross domestic product (GDP) and
employment. In Dukes, Barnstable, and Nantucket counties, tourism and recreation accounted for 96, 87, and over

99 percent of the overall Ocean Economy GDP (NOAA 2018a). This category includes recreational and charter
fishing, as well as commercial ferry services based in Hyannis Harbor and Woods Hole, which provide service to
Nantucket, Martha’s Vineyard, and other locations. The Woods Hole, Martha’s Vineyard, and Nantucket Steamship
Authority generated nearly $104 million in revenues in 2016 with almost 2,466,800 passenger trips, while Hy-Line
Cruises’ ferry service between Hyannis, Martha’s Vineyard, and Nantucket had approximately 713,400 passenger trips
(Steamship Authority 2016, 2018).

Vineyard Wind has stated that the proposed Project would establish an operations and maintenance facility at Vineyard
Haven on Martha’s Vineyard (Dukes County, Massachusetts).

Table 3.4.1-1: 2015 Ocean Economy Data for Study Area Counties

Total County GDP
Ocean Economy GDP (Coastal Economy - Ocean Economy Total Ocean Economy
(Employment Data) — GDP, as Percent . .
County Employment Data) — Employment, including Self-
All Ocean Sectors . of Total County . .
Total, All Industries Employed Individuals ¢
(2015USD) ® GDP (%)
(2015 USD) ®
Barnstable, MA $994,981,000 $9,160,917,267 11% 17,089
Bristol, MA $689,939,000 $23,006,034,218 3% 6,888
Dukes, MA $123,682,000 $903,724,682 14% 1,834
Nantucket, MA $125,175,000 $823,871,218 15% 1,616
Providence, RI $683,484,000 $36,208,200,559 2% 15,501
Washington, RI $850,286,000 $5,515,374,746 15% 10,820
Fairfield, CT $1,338,278,000 $88,240,524,152 2% 18,679
New London, CT $2,192,435,000 $15,379,530,768 14% 17,764

GDP = gross domestic product; USD = U.S. dollars

2 Search Parameters: Ocean Economy (Employment Data); Ocean Economy Geographies; All Ocean Sectors (NOAA 2018a)

b Search Parameters: Coastal Economy (Employment Data); Coastal Shoreline Counties; Total, all industries (NOAA 2018b)

¢ Total employment calculated as All Ocean Sectors Employment (NOAA 2018a) plus All Ocean Sectors Self-Employed Workers (NOAA 2018c).
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Bristol County, Massachusetts

Bristol County is more densely populated than Massachusetts as a whole, and had lower per capita income and housing
values. As shown in Table F.1-4 in Appendix F.1, manufacturing and wholesale trade jobs account for more than

20 percent of the county’s at-place employment, compared to 11 percent statewide (U.S. Census Bureau 2018b). In
2015, Ocean Economy activities accounted for 3 percent of Bristol County’s GDP, and employed approximately 6,888
individuals, including self-employed individuals (see Table 3.4.1-1). Commercial fishing, aquaculture, and seafood
processing accounted for 63 percent of Bristol County’s total Ocean Economy value (NOAA 2018a). The
unemployment rate in Bristol County was 4.7 percent in 2017 (COP Volume III, Section 7.1.1.1; Epsilon 2018a).

The Port of New Bedford, a full-service port with well-established fishing and cargo handling industries, is the highest-
grossing commercial fishing port in the United States (Sasaki et al. 2016; New Bedford Port Authority 2018). The Port
of New Bedford generated 36,578 jobs in 2015 (COP Volume III, Section 7.1.1.2; Epsilon 2018a). Section 3.4.5
provides additional information about the commercial fishing industry. Vineyard Wind has signed a lease to use the
MCT at the Port of New Bedford, a facility developed by the port specifically to support the construction of offshore
wind facilities, to support proposed Project construction. The Port will also likely support maintenance and operations
activities given its infrastructure to stage offshore wind components.

Depending on demands and activities at the MCT, the proposed Project may conduct staging activities in other areas at
the Port of New Bedford, at the ports of Montaup or Brayton Point, both in Bristol County, or at other ports in Rhode
Island or Connecticut (see below). The Montaup and Brayton Point ports are both at the site of decommissioned power
plants. The recent history of industrial activity in these locations suggests the presence of a skilled workforce consistent
with proposed Project needs.

Providence and Washington Counties, Rhode Island

The City of Providence is the state capital and largest city in Rhode Island, and has approximately 60 percent of the
state’s population. As shown in Tables F.1-2 and F.1-3 in Appendix F.1, housing values, per capita income, and
unemployment are higher than the state average (U.S. Census Bureau 2018a).

The ProvPort is a privately owned marine terminal that has generated approximately $164 million in economic output
for Providence and $211 million for the State of Rhode Island since 1994 (COP Volume 111, Section 7.1.1.2.1;
Epsilon 2018a). In 2015, Ocean Economy activities accounted for 2 percent of the county’s GDP (see Table 3.4.1-1),
more than 84 percent of which was associated with tourism and recreation (NOAA 2018a).

Washington County contains only 12 percent of the state’s population. Median per capita income and housing values
are higher than the statewide figures, while unemployment rates and home vacancy rates are lower. A higher
proportion of homes are seasonally occupied (17 percent) than in the state as a whole (4 percent) (U.S. Census Bureau
2018a).

The Port of Davisville in Washington County, known locally as Quonset Point, is home to more than 200 companies
and nearly 11,000 workers (COP Volume III, Section 7.1.1.2.2; Epsilon 2018a). In 2015, Ocean Economy activities
accounted for nearly 15 percent of the Washington County’s total GDP (see Table 3.4.1-1). Washington County also
contains Port Judith, a center of the Rhode Island fishing industry, and has a diverse Ocean Economy; tourism and
recreation accounted for 32 percent of the county’s total Ocean Economy value, while the “living resources” sector
(commercial fishing, aquaculture, seafood processing, and markets) accounted for 9 percent of the Ocean Economy
value (NOAA 2018a).

Statewide, Rhode Island has a diverse Ocean Economy. The primary sectors in the total Ocean Economy value of
$2.58 million in 2015 were tourism and recreation (60.7 percent), ship building (22.1 percent), marine transportation
(11.5 percent), and living resources (3.4 percent). Recreational fishing is important to the Ocean Economy tourism and
recreation sectors, approaching the commercial fishing industry in economic value. Statewide, the commercial seafood
industry produced 4,831 jobs and sales of $347 million, while the recreational fishing industry resulted in 3,354 jobs
and sales of $332 million (NOAA 2015).

Fairfield and New London Counties, Connecticut

Fairfield County in southeastern Connecticut is the state’s most populous county. Its largest city is Bridgeport, which
contains the Port of Bridgeport, one of three deep-water ports in Connecticut (COP Volume III, Section 7.7.1.3.1;
Epsilon 2018a). Fairfield County’s per capita income and housing values were substantially higher than the statewide
average, and as shown in Table 3.4.1-1 the Ocean Economy accounted for 2 percent of Fairfield County’s GDP in 2015
(NOAA 2018a).

3-120



Vineyard Wind Offshore Wind Energy Project Chapter 3
Draft Environmental Impact Statement Affected Environment and Environmental Consequences

New London County is in southeastern Connecticut and contains the Port of New London/Groton, another deep-water
port. New London County’s economy is heavily influenced by tourism: 24 percent of the jobs located within

New London County are in the accommodation and food services sectors, compared to 10 percent statewide

(U.S. Census Bureau 2018b). As shown in Table 3.4.1-1, the Ocean Economy accounted for 14 percent of New
London County’s total GDP in 2015 (NOAA 2018a), while 13 percent of regional employment is attributed to the
region’s military and shipbuilding sectors, including the U.S. Naval Submarine Base in Groton and General Dynamics
Electric Boat (Volume 111, Section 7.1.1.3.2; Epsilon 2018a).

Aspects of Resource Potentially Affected

The proposed Project could potentially affect the following aspects of the region’s population and economy
(Section 3.4.2 addresses impacts on environmental justice communities, Section 3.4.4 discusses recreation and tourism
activities and facilities, and Section 3.4.5 discusses commercial fisheries):

e Jobs: The Project would provide temporary jobs during construction and decommissioning, and long-term jobs
during operations and maintenance.

e Port activity: The Project would generate economic activity at ports used for the Project. The most intensive
activity would occur during construction and decommissioning.

e Direct and indirect impacts on local and regional businesses: Development, construction, and operations and
maintenance would require purchase of materials and services. Spending by employees and suppliers would
contribute to economic activity.

e Revenues for federal, state, and local governments: Payment of personal income taxes, sales taxes, property taxes,
corporate taxes, and payroll taxes would contribute to the regional economy. In addition, Vineyard Wind is
negotiating HCAs with Barnstable and Yarmouth that would stipulate payments from Vineyard Wind to the local
towns.

Condition and Trend

While median income, housing values, and employment rates vary, the mainland study area generally displays strong
and diverse economic activity. Barnstable, Dukes, and Nantucket Counties are highly dependent on tourism and
visitors, and have a high proportion of seasonally occupied homes. The economies of Martha’s Vineyard and
Nantucket are less diverse than the mainland jurisdictions.

As discussed in Section 3.4.4.3, BOEM anticipates Dukes, Barnstable, and Nantucket counties to continue to be
heavily dependent on tourism and recreation, which accounts for 96, 87, and 99 percent of the overall Ocean Economy
GDP of those respective counties. In Bristol, Providence, and Fairfield counties, with more diverse economies, ocean
economy sectors would continue to be more diverse, with a higher proportion of shipping and commercial fishing,
while also constituting a smaller proportion of the local economy. BOEM does not anticipate any substantial changes to
the distribution of economic sectors in the study area over the Project’s proposed lifetime.

3.4.1.2. Environmental Consequences

Relevant Project Design Parameters

Proposed-Project design parameters that would influence the magnitude of impact on the study area’s demographic,

employment, or economic characteristics include the following elements of the maximum-case scenario (as described

in Appendix G):

e Overall size of project (approximately 800 MW) and number and position of WTGs;

e The extent to which Vineyard Wind hires local residents and obtains supplies and services from local vendors;

e  The port(s) selected to support construction, installation, and decommissioning in addition to the MCT;

e The port(s) selected to support operations and maintenance in addition to Vineyard Haven Harbor and the MCT;
and

o The design parameters that could impact commercial fishing and recreation and tourism (see Section 3.4.4.2) since
direct impacts on these activities could lead to impacts on employment and economic activity. Section 3.4.5
discusses economic activity related to commercial and for-hire fishing in detail.

Potential Variances in Impacts

The proposed Project’s beneficial impacts on employment and the economy are highly dependent on assumptions
regarding how many workers and what percent of the construction materials, as well as construction and maintenance
activities, can be locally sourced. A 2017 report estimated that during the initial implementation of offshore wind
projects along the U.S. northeast coast, a base level of 35 percent of jobs, with a high probability of up to 55 percent of
jobs, would be sourced from within the United States (BVG 2017). The proportion of jobs filled within the United
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States would increase as the offshore wind energy industry grows, due to growth of a supply chain and supporting
industries along the east coast, as well as a growing number of local operations and maintenance jobs for established
wind facilities. By 2030 and continuing through 2056, approximately 65 to 75 percent of jobs associated with offshore
wind are projected to be within the United States. Overseas manufacturers of components and specialized ships for
installation of foundations and WTGs based overseas would fill jobs outside of the United States (BVG 2017). As an
example of the mix of local, national, and foreign job creation, for the 5-turbine Block Island Wind Farm, turbine blade
manufacturing occurred in Denmark, generator and nacelle manufacturing occurred in France, tower component
manufacturing occurred in Spain, and foundation manufacturing occurred in Louisiana (Gould and Cresswell 2017).

In the COP, Vineyard Wind provided a University of Massachusetts at Dartmouth (UMass) study with its anticipated
range of spending statewide and in southeastern Massachusetts to allow formulation of estimated economic
contribution (Borges et al. 2017a, available in COP Appendix I1I-L; Epsilon 2018a).!” The analysis includes a base and
high scenario; the high scenario assumes that a larger proportion of employees, vendors, and supplies come from
Massachusetts. The impact assessment in Section 3.4.1.3 below evaluates the impacts of the “base” scenario, as a
conservative measure, because the supply chain is not fully developed. Vineyard Wind provided no estimates of jobs or
spending that the Proposed Action would generate outside of Massachusetts.

3.4.1.3. Impacts of Alternative A (Proposed Action) on Demographics, Employment, and
Economics

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with construction,
operations and maintenance, and decommissioning of the Proposed Action.

Direct and Indirect Effects of Routine Activities

Direct effects on demographics, employment, and economics include population gain or loss due to the Proposed
Action; housing needs for Proposed Action workforce; job creation; tax revenues, payroll, and other Proposed Action
expenditures; and other funds provided by Vineyard Wind in connection with the Proposed Action. Indirect effects
include economic activity generated within the study area through spending by Proposed Action employees or vendors,
or by governments, based upon income received from Vineyard Wind in connection with the Proposed Action.'®
Indirect economic effects may occur in the recreation, tourism, and the commercial fishing sectors. Sections 3.4.4 and
3.4.5 discuss impacts of the Proposed Action on these resources.

Construction and Installation

Table 3.4.1-2 summarizes Vineyard Wind’s estimate of the Proposed Action’s contributions to employment and
economic activity within Massachusetts and a five-county area in southeastern Massachusetts during construction and
installation. Based on this information, Borges et al. (2017a) estimated that at least 85 percent of direct job creation and
63 percent of indirect/induced job creation would be jobs located within southeastern Massachusetts, as opposed to jobs
created at manufacturing facilities outside Massachusetts. Some of the local jobs would be filled by workers who

move to the region to work on the Proposed Action, and who may leave when construction of the Proposed Action

is complete. Vineyard Wind’s base estimate for expenditures on materials and supplies within Massachusetts is

$177 million, 60 percent of which they anticipate to be from suppliers within southeastern Massachusetts (Borges

et al. 2017a).

The construction-phase jobs include jobs during the pre-construction stage, which is currently underway, for site
assessment, design, environmental review, and permitting. For Massachusetts, these total 126 direct, 27 indirect, and
121 induced jobs, respectively. The Proposed Action would generate 119 pre-construction jobs and 952 construction
jobs in southeastern Massachusetts.

17 As described in Section 3.1.1 of Borges et al. (2017a, available in COP Appendix III-L [Epsilon 2018a]), the base and high economic impact
scenarios reflect different levels of spending by Vineyard Wind in Massachusetts and southeast Massachusetts.

18 As defined in the economic contribution study: “Indirect impacts result from the suppliers of the wind farm purchasing goods and services as a
result of the direct spending on the project. Because these impacts measure interactions among businesses, they are often referred to as supply-chain
impacts. Induced impacts result from the spending of employees directly involved in the development, construction, and operations of the wind
farm, as well as the spending of employees of the wind farm’s suppliers within the region. These induced effects are often referred to as
consumption-driven impacts.” (Borges et al. 2017a, available in COP Appendix III-L; Epsilon 2018a)
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Table 3.4.1-2: Vineyard Wind’s Projected Jobs and Expenditures during Preconstruction, Construction, and
Installation (Base Estimate)

Scenario Massachusetts Statewide Southeastern Massachusetts
Direct 1,100 1,071
Jobs (FTE) 2 Indirect 373 215
Induced 898 666
Direct Labor Income $114.858.283 $91.502
(thousands)
Direct Expenditures other
than payroll (thousands) ° $177,363 $104,850

Source: Borges et al. 2017a, available in COP Appendix III-L; Epsilon 2018a

2One FTE (full-time equivalent) job is the equivalent of one person working full time for 1 year (2,080 hours). Thus, two half-time employees
would equal one FTE. Only those jobs that Vineyard Wind would perform in the designated area are included. Borges et al. (2017a) considers a
local worker one who moves to the region to work on the Proposed Action and then moves on when the Proposed Action is over.

® Amount to be spent procuring materials and services from suppliers in the designated area to support the development and construction of the
wind facility

Vineyard Wind projects that construction jobs would be filled primarily by local labor, although experienced workers
from the Gulf of Mexico region (with experience in offshore oil or gas structures) or Europe would fill some
supervisory and technical positions. Vineyard Wind would stage construction and installation of offshore components
from the MCT (Epsilon 2018a).

A recently completed Massachusetts workforce assessment provides projections of possible statewide job creation from
construction of multiple offshore wind projects totaling 1,600 MW (twice the Proposed Action’s approximately

800 MW facility), using the Jobs and Economic Development Impact method developed by the National Renewable
Energy Laboratory (NREL) (BCC et al. 2018). The assessment provides a low estimate, which assumes that no major
components are manufactured within Massachusetts, and a high estimate, which assumes that a small amount of
secondary foundation parts are sourced locally. The NREL study estimated that construction of 1,600 MW of offshore
wind power would generate 2,279 to 3,171 direct employees, 2,315 to 3,618 indirect employees, and 2,284 to 3,063
induced employees (as measured in full-time equivalents). Vineyard Wind’s Proposed Action would represent half of
the 1,600 MW capacity included in the NREL study.

Other available studies neither support nor conflict with Vineyard Wind’s estimates of job and economic activity
generation in southeast Massachusetts, as opposed to elsewhere in Massachusetts. If the proportion of jobs in southeast
Massachusetts is as high as estimated, the four counties included in the study area (Bristol, Barnstable, Dukes, and
Nantucket counties) have a sufficient workforce to meet the Proposed Action’s needs, although workers with specific
skills and experience may need to relocate to southeastern Massachusetts (see Appendix F.1) and, as noted in the
Massachusetts Workforce Assessment, training would be needed (BCC et al. 2018). Vineyard Wind’s base estimate of
1,952 jobs created in southeastern Massachusetts during construction would represent 0.6 percent of the 2016
employed population of 335,873 in these four counties (see Appendix F.1). The 952 local construction-related jobs
anticipated by Vineyard Wind would represent 5.7 percent of at least 16,800 study-area residents in the construction
sector in 2016." This increased demand could result in a temporary, irretrievable loss of workers available for other
construction projects, leading to an influx of workers from other areas or deferral of development projects. Likewise,
while some WTG components would be unique to WTGs, the demand for more general construction-related supplies
and services to support the Proposed Action could result in a temporary loss of available services and supplies for other
development projects. Chapter 6 discusses irreversible and irretrievable commitments of resources in greater detail.

Vineyard Wind estimated that job compensation (including benefits) would average between $88,000 and $96,000 for
the construction phase, with occupations including engineers, construction managers, trade workers, and construction
technicians (Borges et al. 2017a). A study from the New York Workforce Development Institute provided estimates of
salaries for jobs in the wind energy industry that concur with Vineyard Wind’s projections. Anticipated salaries range
from $43,000 to $96,000 for trade workers and technicians, $65,000 to $73,000 for ships’ crew and officers, and
$64,000 to $150,000 for managers and engineers (Gould and Cresswell 2017).

Sufficient housing exists to meet the demands of workers who relocate to work on the Proposed Action. With more
than 400,000 dwellings in the four most-local counties, and a vacancy rate for non-seasonal housing ranging from
6 percent in Barnstable County to 17 percent in Nantucket County, housing would be available for workers moving to

19 Statewide, 5 percent of employed residents worked in the construction industry in 2016, while in the four most local counties, 7 to 17 percent of
employed residents worked in construction. Using 5 percent as a more conservative estimate, at least 16,793 employed residents worked in the
construction industry (see Appendix F.1).
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the area to take construction jobs and would not displace tourism rentals. With an estimated 23,000 vacant housing
units in the four most local counties in 2016, workers relocating to southeastern Massachusetts would be unlikely to
cause housing shortages or increased housing prices (see Appendix F.1). The large number of seasonally vacant
housing units in Barnstable, Dukes, and Nantucket counties could also provide temporary housing, depending on
location and the time of year when construction occurs.

Table 3.4.1-3 summarizes estimated state and local tax revenues that would result from development, construction, and
the first year of operations and maintenance of the Proposed Action.

Table 3.4.1-3: Projected Tax Revenues, Development, Construction, and First Year Operations and
Maintenance (Base Case)

Type of Tax Estimated Revenue (thousands)
Personal income taxes $4,133
Other personal taxes $547
Payroll taxes ® $67
Sales taxes $3,019
Property taxes $5,178
Corporate income taxes $1,231
Fees and other taxes $500
Total $14,674

Source: Borges et al. 2017a, available in COP Appendix III-L; Epsilon 2018a
2 Includes both employee and employer paid payroll taxes

Construction and installation of the Proposed Action would diversify and generate jobs and revenues in the study area’s
“ocean economy” sector (see Section 3.4.1.1). In particular, the Proposed Action would require workers for tug and
other vessel charters, dockage, fueling, inspection/repairs, provisioning, and crew work (Borges et al. 2017a). These
jobs within the ocean economy sector would be concentrated in Bristol County (site of the MCT), but could also be
created in counties with other port facilities described in Section 3.4.1.1. At the time of preparation of this Draft EIS,
insufficient information was available to perform a detailed indirect assessment of the employment and economic
impacts of modifications to the Vineyard Haven port. In general, these activities would generate additional jobs and
revenues not included in Table 3.4.1-3 or the previous discussion.

As noted in Sections 3.4.4.3 and Section 3.4.5, construction and installation of the Proposed Action may have minor
impacts on recreation, tourism, and commercial fisheries in the study area, with moderate impacts possible if Vineyard
Wind selects the New Hampshire Avenue landfall site, due to the potential effects on activities that depend upon
fishing and marine navigation in Lewis Bay. BOEM could reduce potential impacts on recreation, tourism, and
commercial fisheries in and around Lewis Bay to minor by requiring use of the OECC routing mitigation measure
(avoidance of the navigation channel or burial at a depth sufficient to allow dredging) as a condition of COP approval
(see Section 2.2.1). These direct impacts on recreation and tourism and commercial fishing would have minor indirect
economic impacts.

Overall, BOEM anticipates construction of the Proposed Action to have a negligible impact on demographics and,
considering the short duration of construction and the job and revenue generation described above, a minor beneficial
impact on employment and economics. Potential beneficial impacts on employment and economics would increase
(but would remain minor, based on the definitions in Section 3.1) if the local hiring plan mitigation measure outlined
in Section 2.2.1 became a condition of COP approval.

Operations and Maintenance

Table 3.4.1-4 summarizes Vineyard Wind’s estimates of the job and economic impacts of Proposed Action operations
and maintenance. Direct jobs would last for the operational life of the Proposed Action, up to 30 years after
construction and installation. Ninety percent of the direct jobs would be located at the Operations and Maintenance
Facilities at Vineyard Haven (Borges et al. 2017a), an approximate 1 percent increase in existing employment in Dukes
County (see Table F.1-2 in Appendix F.1). Operations and maintenance occupations would consist of wind technicians,
plant managers, water transportation workers, and engineers. Average annual compensation for these direct jobs,
including benefits, would be approximately $99,000 (Borges et al. 2017a, available in COP Appendix III-L;

Epsilon 2018a). Indirect and induced jobs would also be located in southeastern Massachusetts and other portions of
the state. Vineyard Wind would use the MCT for repair and maintenance of Proposed Action components and vehicles.
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Table 3.4.1-4: Jobs and Economic Impacts during Operations and Maintenance (Base Case)

Massachusetts Southeastern

Statewide Massachusetts
Direct 80 80
Jobs (FTE) 2 Indirect and Induced 89 89
Total 169 169
Direct $8,151 $8,151
Annual labor income (thousands) Indirect and Induced $6,356 $4,047
Total $14,507 $12,198
Direct $5,215 $4.,606
Annual expenditures (thousands) Indirect and Induced $6,199 $5,079
Total $11,414 $9,684
Direct $3,846 $2,388
Annual added economic value (thousands) © Indirect and Induced $9,937 $6,469
Total $13,783 $8,857

Source: Borges et al. 2017a, available in COP Appendix III-L; Epsilon 2018a

2 One FTE (full-time equivalent) job is the equivalent of one person working full time for 1 year (2,080 hours). Thus, two half-time employees
would equal one FTE. Only those jobs performed in the designated area are included in Borges et al. (2017a). Borges et al. (2017a) considers a
local worker one who moves to the region to work on the Proposed Action and then moves on when the Proposed Action is over.

® Amount to be spent procuring materials and services from suppliers in the designated area to support the operations and maintenance of the
offshore wind facility, excluding labor costs

¢ Economic value generated by operations and maintenance of the Proposed Action, excluding direct expenditures

Vineyard Wind has proposed the following additional investments upon negotiation of a Power Purchase Agreement
(COP Appendix I1I-Q; Epsilon 2018a):

e HCAs: Pursuant to the HCA between Vineyard Wind and the Town of Barnstable, Vineyard Wind would provide
$16 million to the town if the Covell’s Beach cable landfall site and OECR is selected, or $6 million if the New
Hampshire Avenue cable landfall site and OECR is selected (Town of Barnstable 2018b). HCAs for the Town of
Yarmouth and other communities where onshore facilities are proposed (such as Tisbury, the planned location of
the Operations and Maintenance Facilities at Vineyard Haven) have not been executed, but would likely include
additional payments during the operations and maintenance period;

o  Windward Workforce Program: $2 million one-time payment to support programs that recruit and train residents
of Massachusetts, especially southeast Massachusetts, for jobs in the offshore wind industry, in partnership with
high schools, community colleges, and other organizations;

o  Offshore Wind Industry Accelerator Fund: an up-to $10 million one-time payment to attract investments in ports,
manufacturing facilities, and technology development for offshore wind; and

e Resiliency and Affordability Fund: $1 million annually for 15 years to promote and support low-income
ratepayers, clean energy projects, and coastal energy resiliency in Bristol, Dukes, Nantucket, and Barnstable
counties.

Vineyard Wind’s estimates of the Proposed Action’s economic contributions estimate that the Windward Workforce
Program, Offshore Wind Industry Accelerator Fund, and the first year of the HCAs would result in 53 direct and

125 indirect jobs during the first year that the funds are implemented (Borges et al. 2017a, available in COP
Appendix III-L; Epsilon 2018a).

A joint research study of the University of Connecticut and Lawrence Berkeley National Laboratory found no net
effects from WTGs on property values in Massachusetts (Atkinson-Palombo and Hoen 2014). Specifically, the study
found no evidence of a ““scenic vista stigma,’ the possible concern that homes might be devalued because of the view
of a wind facility” (Atkinson-Palombo and Hoen 2014). This research, combined with the limited visibility of the
Proposed Action from any residence (see Section 3.4.4.3) indicates that operation of the Proposed Action would have
negligible impacts on property values.

Overall, operations and maintenance of the Proposed Action would have a minor beneficial impact on employment
and economics.

Decommissioning

Decommissioning would result in a temporary increase in employment during the removal of the wind facility
improvements. The nature and magnitude of these impacts would be similar to the impacts described for construction.
Upon completion of decommissioning, the jobs and economic activity generated by operations and maintenance would
cease, and the Proposed Action would no longer produce the employment and other revenues listed in Table 3.4.1-4.
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The temporary employment increase during decommissioning would result in a minor beneficial impact on
employment and economics in the study area, compared to the operations and maintenance phase, but negligible
impacts compared to overall employment in the study area.

The Proposed Action’s economic contributions at the end of decommissioning would be the same as pre-construction:
none. Completion of decommissioning would result in a loss of the decommissioning workforce and associated taxes
and revenues, as compared to the operations and maintenance phase, but would not constitute a change compared to
existing conditions (as documented in Section 3.4.1.1).

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. These activities would generally
require intense, temporary activity to address emergency or urgent conditions. Economic impacts could include the cost
to local and state government agencies of emergency response efforts; the benefit to businesses and workers who
provide repairs and remediation; and impacts from disruption of business activities in the immediate vicinity of the
non-routine activity. Overall, BOEM anticipates the net impacts on employment or economics to be negligible.

Conclusion

Based on the analysis above, construction and operations and maintenance of the Proposed Action would have overall
minor beneficial impacts on employment and economic activity in the study area due to the anticipated creation of
jobs, expenditures on local businesses, generation of tax revenues, and provision of grant funds that would result from
the Proposed Action. Decommissioning of the Proposed Action would also have minor beneficial impacts on
employment and economics due to the construction activity necessary to remove the wind facility structures and
equipment. Upon completion of decommissioning, the jobs and economic activity generated by operations and
maintenance would cease, and the Proposed Action would no longer produce the employment and other revenues listed
in Table 3.4.1-4. While the beneficial impacts rating would remain the same, BOEM could further mitigate potential
impacts of construction, operations and maintenance, and decommissioning by requiring Vineyard Wind to prepare and
implement a Local Hiring Plan to ensure that estimated direct hiring of southeastern Massachusetts residents is
achieved or exceeded (see Section 2.2.1; also see the Base Case in COP Appendix I1I-L; Epsilon 2018a).

Construction of the Proposed Action would have minor impacts on tourism, recreation, and commercial fishing, as
stated in Sections 3.4.4 and 3.4.5, and would therefore have minor impacts on the businesses associated with those
activities. These impacts do not change the overall minor beneficial impact of the Proposed Action on employment
and economic activity.

The Proposed Action would have negligible impacts on demographics within the study area. While it is likely that
some workers would relocate to the area due to the Proposed Action, the volume of workers needed compared to the
current population is such that the change would be negligible.

The analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful
scenario within the PDE, smaller amounts of construction or infrastructure development would result in lower impacts,
but would not likely result in different impact ratings than those described above.

3.4.1.4. Impacts of Alternatives B, C, and D on Demographics, Employment, and
Economics
The impacts of Alternatives B, C, and D (including Alternatives D1 and D2) on demographics, employment, and

economics, excluding commercial fisheries and for-hire recreational fishing and recreation and tourism, would be the
same as the Proposed Action:

e Negligible impacts on demographics in all Project phases;

e Minor beneficial impact on employment and economics during construction and installation, operation and
maintenance, and decommissioning; and

¢ Negligible impacts associated with non-routine activities.

3.4.1.5. Impacts of Alternative E on Demographics, Employment and Economics
Incremental Contribution of Alternative E

Direct and Indirect Effects of Routine Activities

Construction and installation of Alternative E would include no more than 84 WTGs, each of which would likely have
a generation capacity of approximately 9.5 MW, compared to the 100 WTGs (each with up to 8-MW capacity) in the

3-126



Vineyard Wind Offshore Wind Energy Project Chapter 3
Draft Environmental Impact Statement Affected Environment and Environmental Consequences

Proposed Action. Vineyard Wind’s economic analysis did not estimate the employment and economic requirements
and outputs for Alternative E.

Construction and Installation

For purposes of this analysis, BOEM assumes that manufacture and installation of up to 84 WTGs requires
approximately the same labor inputs (person-hours) as construction of up to 100 WTGs, and increased direct
expenditures. Due to economies of scale, BOEM assumes that increased direct expenditures are not proportional to the
increase in output; therefore, Alternative E would require the same construction workforce and labor spending, but
would generate reduced total direct expenses and lower tax revenues, compared to the Proposed Action. Nonetheless,
construction of Alternative E would have negligible impacts on demographics and minor beneficial impacts on
employment and economics.

Operations and Maintenance

For this analysis, BOEM assumes that operations and maintenance of Alternative E would generate fewer jobs and
reduced labor spending, but similar direct expenditures and economic value added, compared to the Proposed Action.
The reduced number of WTGs would likely facilitate navigation through the WDA, reducing potential economic
impacts on commercial fishing businesses that navigate through the WDA and also providing a marginal reduction of
impact on recreational boating. As a result, operations and maintenance of Alternative E would have negligible impacts
on demographics and minor beneficial impacts on employment and economics.

Decommissioning

Compared to the Proposed Action, Alternative E would require a similar decommissioning workforce and labor
spending, but would generate lower total direct expenses and lower tax revenues. Nonetheless, the economic and
employment impacts of decommissioning of Alternative E would be similar to the impacts of construction and
installation of Alternative E: negligible impact on demographics and minor beneficial impact on employment and
economics.

Direct and Indirect Effects of Non-Routine Activities

Non-routine activities associated with Alternative E would be the same as the Proposed Action: negligible.

Conclusion

Based on the analysis above, Alternative E would generate a similar number of jobs and a similar amount of labor
spending as the Proposed Action, but would generate lower direct spending and economic benefits compared to the
Proposed Action. Alternative E would generate minor beneficial employment and economic inputs for the study area,
although these benefits would be lower than for the Proposed Action. Construction of Alternative E would also have
minor, negative impacts on businesses that conduct commercial fishing and recreational boating in the WDA, although
these impacts would be less than those associated with the Proposed Action.

3.4.1.6. Impacts of Alternative F (No Action Alternative) on Demographics, Employment,
and Economics

As discussed above and in Section 3.4.4.3, BOEM anticipates Dukes, Barnstable, and Nantucket counties to continue
to be heavily dependent on tourism and recreation. If BOEM does not approve the proposed Project (either the
Proposed Action or an alternative that involves construction of WTGs in the WDA), the resulting beneficial economic
and demographic effects would not occur in the region. There would be no temporary jobs created during construction
or decommissioning or long-term jobs during operations and maintenance. No economic activity would be generated at
ports used for the proposed Project or for local or regional businesses. There would be no tax revenues created for
federal, state, or local governments, and Vineyard Wind would not make HCA to the towns of Barnstable and
Yarmouth. No impacts on local economies from effects on recreation, tourism, or commercial fishing would occur.

3.4.1.7. Comparison of Alternatives for Demographics, Employment, and Economics

The Proposed Action and Alternatives B through D (including D1 and D2) would have negligible impacts on
demographics and a minor beneficial employment and economic impact. Alternative E would still have negligible
impacts on demographics and minor, beneficial employment and economic impacts, but would have marginally lower
impacts on employment and economics, compared to the Proposed Action, due to lower total direct expenses and tax
revenues.
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As discussed in Section 3.4.1.2, the analysis of impacts is based on a maximum-case scenario. Scenarios that involve
smaller amounts of construction or infrastructure development would result in lower impacts, but would not result in
different impact ratings than those described in Sections 3.4.1.3 through 3.4.1.5.

3.4.1.8. Cumulative Impacts

The analysis area for cumulative impacts on demographics, employment, and economic characteristics includes the
counties where proposed onshore infrastructure and potential port cities are located as well as counties in closest
proximity to the WDA (Barnstable, Bristol, Dukes, and Nantucket counties, Massachusetts; Providence and
Washington counties, Rhode Island; and Fairfield and New London counties, Connecticut) (see Appendix C,
Figure C.1-10). These counties are the most likely to experience beneficial or negative economic impacts from the
Proposed Action.

Projects with the potential to generate cumulative impacts (as described in Appendix C) include the following
reasonably foreseeable activities:

o Site characterization and site assessment activities for nearby offshore WLA projects;

e Construction and operation and maintenance of nearby offshore wind energy projects, including the proposed
South Fork project, that may use the same ports and have similarly located areas of economic influence; and

e Onshore developments including residential, commercial, and industrial developments spurred by population
growth in the region and onshore solar, transmission, gas pipeline, communications tower, and wind projects.

Cumulatively, the existing and proposed reasonably foreseeable activities associated with onshore and offshore wind
energy projects would establish a market on the east coast for wind energy-related suppliers, manufacturers, and other
support industries (see the estimates in Section 3.4.1.2). The projects closest to the Proposed Action—those offshore of
Massachusetts, Rhode Island, Connecticut, and New Y ork—would provide a regional market and ongoing demand for
workers skilled in the professions and trades needed for construction, installation, maintenance, and repair of wind
facilities. In addition to growth in the offshore wind energy sector, ongoing commercial development in the economic
study area counties will continue to have a beneficial impact on local economies.

Due to the relatively large scale of the proposed approximately 800 MW project, the Proposed Action, when combined
with past, present, and future projects, would make a moderate beneficial contribution to the cumulative economic
and employment impacts, helping to create a viable wind energy industry on the east coast of the United States, when
combined with the past, present and reasonably foreseeable future activities. Of the four Tier 3 projects outlined in
Appendix C, two of them, BSW and Revolution Wind, would likely have the greatest contribution to beneficial
cumulative economic effects if they came to fruition based on their size (totaling up to approximately 185 WTGs) and
proximity to the Proposed Action.

BOEM anticipates the cumulative impacts on demographics, employment, and economics under Alternatives B, C, D1,
D2, and E, when combined with past, present, and future projects, to be the same as the Proposed Action: moderate
beneficial impacts.

3.4.1.9. Incomplete or Unavailable Information for Demographics, Employment, and
Economics

Vineyard Wind’s economic analysis did not estimate the employment and economic requirements and outputs for any
alternative other than the Proposed Action. BOEM estimated or assumed changes in jobs, expenditures, and economic
outputs for demographic, employment, and economic impacts for Alternatives B through E. This provided sufficient
information for the evaluation of demographics, employment, and economics.

3.4.2. Environmental Justice

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations,
requires that “each Federal agency shall make achieving environmental justice part of its mission by identifying and
addressing, as appropriate, disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority populations and low-income populations” (Subsection 1-101).

EO 12898 directs federal agencies to actively scrutinize the following issues with respect to environmental justice as
part of the NEPA process (CEQ 1997):

e The racial and economic composition of affected communities;
e Health-related issues that may amplify project effects to minority or low-income individuals; and
e Public participation strategies, including community or tribal participation in the NEPA process.
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According to USEPA guidance, environmental justice analyses must address minority populations (i.€., residents who
are non-white, or who are white but have Hispanic ethnicity) when they comprise over 50 percent of an affected area.
Environmental justice analyses must also address affected areas where minority or low-income populations are
“meaningfully greater” than the minority percentage in the “reference population”—the population of a larger area of
the general population, often an entire state (USEPA 2016). Low-income populations are those that fall within the
annual statistical poverty thresholds from the U.S. Department of Commerce, Bureau of the Census Population
Reports, Series P-60 on Income and Poverty (USEPA 2016).

The Commonwealth of Massachusetts identifies an environmental justice “community” as one or more U.S. Census
block groups that meet one or more of the following criteria (Commonwealth of Massachusetts 2017):

e 25 percent of households within the census block group have a median annual household income at or below
65 percent of the statewide median income for Massachusetts; or

e 25 percent or more of the residents are minority; or

e 25 percent or more of the residents have English Isolation.?°

CEQ and USEPA guidance do not define “meaningfully greater” in terms of a specific percentage or other quantitative
measure. Similarly, the states of Rhode Island and Connecticut do not provide specific thresholds. Accordingly, for
affected areas in Massachusetts, this Draft EIS uses the Massachusetts criteria defined above, which is more stringent
than the federal criteria and therefore would meet the federal criteria. For all other areas, this Draft EIS defines an
environmental justice community as one or more block groups that meet USEPA’s “50 percent” criterion for race, or
that USEPA’s EJSCREEN tool (USEPA 2017) identifies as being in the 80™ or higher percentile for minority and/or
low-income status.

3.4.2.1. Description of the Affected Environment for Environmental Justice

Regional Setting

Table 3.4.2-1 summarizes information about minority and poverty status (as a proxy for low-income status) in
reference populations for the proposed Project’s environmental justice impacts. This includes the Commonwealth of
Massachusetts and states of Rhode Island and Connecticut, as well as counties potentially impacted by proposed
Project activities.

Table 3.4.2-1: State-Level Minority and Low-Income Status (Reference Populations)

Jurisdiction Minority Population Percentage Percentage of Population in Poverty
Commonwealth of Massachusetts 18.7% 10.5%
Barnstable County 9.8% 7.6%
Bristol County 10.8% 10.7%
Dukes County 9.9% 7.6%
Nantucket County 14.4% 6.4%
State of Rhode Island 15.9% 12.8%
Providence County 21.6% 15.8%
Washington County 6.5% 9.8%
State of Connecticut 19.7% 9.8%
Fairfield County 21.1% 8.6%
New London County 16.4% 9.3%

Source: Vineyard Wind 2018b

Project Area

Environmental justice communities that meet both USEPA and statewide criteria do occur in counties where the
proposed Project facilities would be located, as well as in or near the communities where impacts associated with
construction and installation, operations and maintenance, and decommissioning activities may occur. Appendix F.2
provides maps of environmental justice communities in these areas. The environmental justice communities in
Massachusetts counties screened are most commonly clustered around larger cities and towns, and occur in Hyannis,
New Bedford, and Fall River. Environmental justice communities are present on Nantucket near the communities of
Cisco, Nantucket, and near the airport and on Martha’s Vineyard in Vineyard Haven and near Aquinnah. Additional
environmental justice communities occur in Cape Cod and scattered throughout southeastern Massachusetts. Outside of

20 Indicates households defined by the U.S. Census as being English Language Isolated or that do not include an adult who speaks only
English or English very well (Commonwealth of Massachusetts 2017).
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Massachusetts, environmental justice communities are most commonly found clustered around Providence and
Newport, Rhode Island, and around New London, Connecticut.

Aspects of Resource Potentially Affected

Impacts on environmental justice communities typically occur as a result of impacts on other resources, such as
socioeconomics, recreation and tourism (including visual resources), or air quality. Potentially affected environmental
justice communities could include minority (including Native American tribes), low-income, and/or linguistically
isolated populations. The Wampanoag Tribe of Gay Head (Aquinnah) considers the Gay Head Cliffs, including certain
unencumbered views from the cliffs, as important cosmological and ceremonial cultural resources. Consultation with
this tribe pursuant to Section 106 of the National Historic Preservation Act (NHPA) (see Section 3.4.3) is ongoing to
determine the significance of and to assess potential effects to this resource.

Condition and Trend

Table 3.4.2-2 summarizes trends for non-white populations and the percentage of residents with household incomes
below the federally defined poverty line in the counties studied in Massachusetts, Connecticut, and, Rhode Island.?!
The non-white population percentage and percentage of population living under the poverty level have generally
increased since 2000 in nearly all study area jurisdictions.

Table 3.4.2-2: State-level Minority and Low-Income Status

Jurisdiction Non-White Population Percentage Percentage of Population in Poverty
2000 2010 2016 2000 2010 2017
Commonwealth of Massachusetts 15.5% 19.6% 20.6% 9.3% 10.5% 10.5%
Barnstable County 5.8% 7.3% 7.6% 6.9% 7.2% 7.6%
Bristol County 9.0% 11.6% 13.6% 10.0% 11.3% 10.7%
Dukes County 9.3% 12.4% 11.9% 7.3% 8.6% 7.6%
Nantucket County 12.2% 12.4% 14.7% 7.5% 7.2% 6.4%
State of Rhode Island 15.0% 18.6% 19.0% 11.9% 12.2% 12.8%
Providence County 21.6% 26.6% 26.7% 15.5% 15.4% 15.8%
Washington County 5.2% 6.2% 6.8% 7.3% 7.4% 9.8%
State of Connecticut 18.4% 22.4% 22.9% 7.9% 9.2% 9.8%
Fairfield County 20.7% 25.2% 26.2% 6.9% 8.0% 8.6%
New London County 13.0% 17.8% 18.6% 6.4% 7.2% 9.3%

Sources: U.S. Census Bureau 2007a, 2007b, 2010, 2012, 2018; Vineyard Wind 2018b
3.4.2.2. Environmental Consequences

Relevant Design Parameters

The primary proposed-Project design parameters that would influence the magnitude of environmental justice impacts

include the following elements of the maximum case (as described in Appendix G):

e The onshore cable landfall site chosen and the selected OECR;

e The time of year during which construction occurs. Tourism and recreational activities in the study area are
focused on the summer months (May through September), especially from June through August. Onshore
construction would take place from September through May, with the installation of cables continuing through
June 15 with permission from the towns of Barnstable or Yarmouth (COP Volume I, Section 4.1; Epsilon 2018a);

and
e The ports chosen for construction support in addition to the MCT, and the improvements needed at those additional

ports due to the proposed Project.

Potential Variances in Impacts

Relevant aspects of the proposed-Project design subject to variation include the OECRs and the construction schedule.
Below is a summary of the potential variances in impacts:

21 Available census data for 2000 and 2010 do not distinguish between white and non-white Hispanic individuals. The percentage of the population
with incomes below the federal poverty level (‘“Percentage of Population in Poverty”) is therefore used as a proxy to illustrate trends relevant to
environmental justice.
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e OECRs: The environmental justice characteristics of the communities traversed by each OECR vary. The majority
of the route for the Covell’s Beach landfall site would pass through or be adjacent to communities that meet low
income and/or minority environmental justice criteria (see Section 3.4.2.1 and Appendix F.2, Figure F.2-3),
whereas only a small segment of the route for the New Hampshire Avenue landfall site would be adjacent to a low-
income community (and no portion of the route would be adjacent to or within a minority community). In addition,
the New Hampshire Avenue landfall would involve the cable traversing Lewis Bay, which commercial fisheries
heavily use.

o Time of year of construction: As stated above, Vineyard Wind has scheduled onshore construction to take place
after Labor Day and before Memorial Day, outside of the busiest tourist season on Cape Cod, Martha’s Vineyard,
and Nantucket. If the construction schedule were to shift such that construction of the cable landfalls and OECRs
occurred during the tourist season, the proposed Project would have substantially larger impacts on land use,
employment and economics, and recreation and tourism—impacts that could disproportionately affect
environmental justice communities.

3.4.2.3. Impacts of Alternative A (Proposed Action) on Environmental Justice
Incremental Contribution of the Proposed Action

Direct and Indirect Effects of Routine Activities

Effects on environmental justice communities are typically indirect and would occur when the Proposed Action’s direct
adverse effects on other resources, such as air quality (see Section 3.2.1), water quality (see Section 3.2.2), employment
and economics (see Section 3.4.1), recreation and tourism (see Section 3.4.4), commercial fishing (see Section 3.4.5),
or navigation (see Section 3.4.7), are felt disproportionately within environmental justice communities, due either to the
location of these communities in relation to the Proposed Action or to their higher vulnerability to impacts.

Construction and Installation of Offshore Components

During construction and installation, residents and businesses within environmental justice communities would
experience temporary inconveniences and restrictions on marine activities due to increased marine traffic and the
presence of offshore construction areas in the WDA and near the OECC. Sections 3.4.4 and 3.4.5 conclude that
construction and installation would have moderate impacts on recreational boating and commercial fishing, both of
which contribute to employment and income. Section 3.4.7 concludes that construction and installation of the Proposed
Action would have a moderate impact on marine navigation in the WDA and harbors that support offshore
construction. The temporary impacts on commercial or recreational boating would impact all local boaters, and would
not have disproportionate impacts on residents or businesses within the areas identified as environmental justice
communities; however, the impact may be of greater magnitude for individuals who fish for subsistence, including
members of Native American tribes (see Section 3.4.3) or members of environmental justice communities who depend
on commercial fishing jobs (including seafood processing and packing industries) for their livelihood.

The average annual wage for workers employed in fishing in Massachusetts in 2015 was $66,932, and in seafood
processing was $58,103; the average for all workers statewide was $66,713 (NOAA 2018h, 2018b, 2018c¢). Fishing
industries generally provided wages and income higher than the tourist and recreation components of the ocean
economy (Borges et al. 2017b). Commercial fishing is within the “living resource” sector of NOAA’s Coastal
Economy index (see Section 3.4.5.1), and includes fishing, seafood processing, seafood markets, aquaculture, and fish
hatcheries (NOAA 2018h). Table 3.4.2-3 shows the 2015 average wage for living resource industry employees in
southeastern Massachusetts, Rhode Island, and Suffolk County, New York (the counties within the environmental
justice study area, as well as those containing the commercial fishing ports most exposed to the MA WEA, as listed in
Table 3.4.5-3 in Section 3.4.5) was higher than the average wage for all workers statewide; however, most workers
within this industry sector are self-employed. Income data for self-employed workers are not available, but average
gross receipts for self-employed workers suggests that their average income is less than the average wage in most
counties.

The average wage or income also obscures the range of income levels, which include higher income workers (ship’s
captains and managers), as well as lower-level or unskilled workers who earn substantially less than the average wage,
including self-employed individuals. Many of these lower level workers in the living resource sector likely qualify as
low-income, and would thus be vulnerable to temporary disruptions to commercial fishing during construction of the
Proposed Action. Based on the potential impacts on subsistence fishing and commercial fishing, the Proposed Action
would have a moderate disproportionate adverse impact on environmental justice communities, specifically low-
income residents involved in the commercial fishing industry.
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Table 3.4.2-3: Employment and Wages for Ocean Economy Living Resource Industries (2015)

County Ocean Economy Living Resources Sector All Industry Sectors
Company Employees Self-Employed Workers All Workers

Number Average Wage * Number Avﬁ‘;ﬁfpﬁ? s Emgl(());falilen ¢ Av\fszgge

Massachusetts

Barnstable 178 $34,174 787 $50,360 95,001 $44,219

Bristol 1,103 $106,539 767 $105,001 218,672 $45,891

Dukes 55 $42,527 99 $38,051 8,431 $45,660

Nantucket 11 $25,818 58 $41,276 6,858 $51,286

Rhode Island

Providence 35 $26,629 109 $26,532 277,158 $51,807

Washington 240 $59,988 499 $84,904 52,005 $43,938

New York

Suffolk 391 $28,243 689 $49,846 634,939 $54,612

Total 2,013 $75,803 3,008 $68,462 1,293,064 $51,267

Sources: NOAA 2018h, 20181, 2018;
@ Average wage calculated as total wages divided by total number of employees.
b Average gross receipts calculated as total gross receipts divided by number of self-employed workers.

Fabrication and staging at the MCT, which is within and surrounded by environmental justice communities, would
support offshore construction (see Appendix F.2, Figure F.2-7). As described in Section 3.4.4.2, the intended purpose
of the MCT is to support the wind energy industry. The city’s Waterfront Framework Plan details goals for expansion,
consolidation, and improvement of facilities to support commercial fishing, shipping, and recreational boating at the
MCT and along the New Bedford Waterfront, providing for the full range of port users in addition to wind energy
(Sasaki 2016). Therefore, use of the MCT and nearby industrial sites to support the Proposed Action would not
displace or adversely affect residents or existing businesses. Other industrial and commercial sites with less intense
uses, as well as major roads, separate urban residential neighborhoods from the MCT (Sasaki 2016). The New Bedford
Waterfront Framework Plan recommends adaptive reuse of brick mill buildings south of the MCT for lower-intensity
uses that would buffer the residential neighborhood to the south from the heavy industry of the port.

To support construction of the Proposed Action, Vineyard Wind may use the ports of Providence, New London-
Groton, and Bridgeport, which are also in historic city centers within environmental justice communities (see Appendix
F.2, Figures F.2-8 through F.2-11). The Quonset-Davisville Port is within a developing commerce/industrial park with
less extensive nearby economic justice communities. As with the MCT, use of these ports for construction and
installation of the Proposed Action would be similar to existing and designated activities at these ports. The Proposed
Action would not result in the development of new facilities at or outside of any port, although improvements to
existing facilities would occur by the facility owners; however, as described in Section 3.4.5.3, vessel traffic associated
with construction and installation of the Proposed Action would have a moderate impact on commercial fishery and
for-hire recreational fishing, due to increased vessel traffic near these ports, and potential displacement from these ports
and docks. Accordingly, construction of the offshore components of the Proposed Action would have a moderate
impact on environmental justice communities near the MCT and the Ports of Providence, New London-Groton,
Bridgeport, and Quonset-Davisville.

The Brayton Point and Montaup sites are not adjacent to environmental justice communities (see Appendix F.2, Figure
F.2-8), and are not currently used as ports. Use of either or both of these sites to support construction of the Proposed
Action (which would be dependent on independent improvements to those sites) would impact neighborhoods closer to
the sites, but would not have a disproportionate impact on environmental justice communities. Therefore, construction
of the offshore components of the Proposed Action would have a negligible impact on environmental justice
communities near the Brayton Point and Montaup sites.

Selection of the New Hampshire Avenue landfall site would exacerbate the moderate impacts on fishing and
navigation since this option would require construction of the OECC cable through Lewis Bay. As described in
Sections 3.4.4 and 3.4.5, commercial fishing, recreational, and ferry vessels heavily use Lewis Bay. Construction of the
OECC through this area would temporarily disrupt these activities and could lead to loss of revenue if commercial
vessels are unable to enter or exit as needed. These economic impacts could disproportionately impact members of
environmental justice communities whose low-income status makes them more vulnerable to changes in economic
conditions. The New Hampshire Avenue landfall site option for the Proposed Action could therefore have potentially
major impacts on low-income residents in the commercial fishing industry.
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Based on the above, installation and construction of the Proposed Action offshore components would have a moderate
impact on environmental justice communities, particularly low-income commercial fishing, with the potential for
major impacts on low-income residents of commercial fishing communities if the New Hampshire Avenue landfall
site is selected. BOEM requiring the OECC routing mitigation measure outlined in Chapter 2 (avoidance of the
navigation channel or burial at a depth sufficient to allow dredging) as a condition of COP approval would reduce
potential impacts on low-income residents in the commercial fishing industry in and around Lewis Bay to moderate.

Overall, BOEM anticipates the potential impacts of the Proposed Action on low-income residents in the study area
would be reduced to minor if the local hiring plan mitigation measure outlined in Chapter 2 became a condition of
COP approval.

Construction and Installation of Onshore Project Components

As shown in Appendix F2, Figure F.2-3, the substation is in an area that meets the criteria for both low-income and
minority status. A majority of the route for the Covell’s Beach landfall site would pass through or adjacent to
communities that meet low income and/or minority environmental justice criteria. Aside from the area near the
substation, a small segment of the route for the New Hampshire Avenue landfall site would pass adjacent to a low-
income community.

Construction of the OECR would temporarily disturb neighboring land uses through construction noise, vibration and
dust, and delays in travel along the impacted roads. Environmental justice and non-environmental justice communities
would equally experience these effects, and access to neighborhoods would be maintained. The location of the
proposed substation adjacent to an existing substation, within an existing industrial area (i.e., Barnstable Municipal
Airport), would avoid displacement of homes or businesses. Accordingly, BOEM anticipates onshore construction of
the Proposed Action would have negligible impacts on environmental justice communities.

Operations and Maintenance of Offshore Components

Operations and maintenance of the WDA and OECC components of the Proposed Action would involve periodic
vessel activity from the MCT and Operations and Maintenance Facilities in Vineyard Haven. Use of these facilities for
their designated purposes would not disproportionately impact environmental justice communities; therefore, impacts
would be negligible.

The WTG and ESP structures may have a minor beneficial impact on recreational fishing by providing habitat for
target species (see Section 3.4.5). As a result, members of environmental justice communities who rely on offshore
fishing for subsistence may also experience minor benefits. The Proposed Action would have a moderate impact on
commercial fishing during operations (see Section 3.4.5); this would result in a moderate impact on environmental
justice communities due to the vulnerability of low-income members of the commercial fishing industry to economic
impacts on that industry.

As described in Section 3.4.1, selection of the New Hampshire Avenue landfall site and installation of the OECC
across Lewis Bay’s designated navigation channel would hinder future channel dredging. As described in Sections
3.4.4 and 3.4.5, commercial fishing, recreational, and ferry vessels heavily use Lewis Bay. The prevention of channel
maintenance dredging through Lewis Bay area would permanently disrupt these activities and could lead to loss of
revenue if commercial vessels are unable to enter or exit the bay as needed. These economic impacts could
disproportionately impact members of environmental justice communities whose low-income status makes them more
vulnerable to changes in economic conditions. The New Hampshire Avenue landfall site option for the Proposed
Action could therefore have potentially moderate to major adverse impacts on environmental justice communities.

The Proposed Action would be partially visible in clear conditions from Gay Head cliffs on Martha’s Vineyard. From
this location, the closest visible WTG is 24 miles (39 kilometers) away (see simulation in COP Appendix IlI-H.a;
Epsilon 2018a). BOEM would make a determination of the impacts of this view on the Aquinnah (an environmental
justice community) after completion of Section 106 consultation.

Operations and Maintenance of Onshore Project Components

During operation, cable landfall sites and onshore cables would be underground and primarily within roads and utility
ROWs, while the substation would operate within an industrial area. As a result, operations and occasional
maintenance or repair operations would have negligible impacts and would not result in disproportionate or greater
impacts on environmental justice communities.

The Operations and Maintenance Facilities in Vineyard Haven Harbor would contribute positively to employment
opportunities and economic activity within or near environmental justice communities (see Section 3.4.1.3) and would
have no disproportionate or adverse impacts on low income or minority populations. However, BOEM anticipates
impacts on environmental justice communities would be negligible.
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Decommissioning

Impacts during decommissioning would be similar to those during the construction phase. As with the construction
phase, the temporary impacts of decommissioning on commercial or recreational boating would not disproportionately
impact environmental justice communities; however, the impact of disruptions to offshore areas (due to safety zones
and the presence of disassembly activities) may be of greater magnitude for individuals who fish for subsistence,
including members of Native American tribes (see Section 3.4.3) or members of environmental justice communities
who depend on commerecial fishing jobs (including seafood processing and packing industries) for their livelihood,
including those who rely on Lewis Bay. As a result, BOEM anticipates decommissioning of the Proposed Action
would have moderate impacts unless the New Hampshire Avenue landfall site were used, in which case the impacts
would be major.

Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. Spills from maintenance or repair
vessels or activities requiring repair of WTGs, equipment, or cables, would generally require intense, temporary
activity associated with oil spill response (see COP Appendix 1-A; Epsilon 2018a) or to address emergency conditions.
The presence of onshore construction equipment, as well as the unexpectedly frequent vessel activity in Vineyard
Haven Harbor or New Bedford Harbor, and in offshore locations above the OECC or near individual WTGs, could
temporarily prevent or deter subsistence or commercial fishing or for-hire recreational fishing, or tourist activities near
the site of a given non-routine event. The impacts of non-routine activities on environmental justice would be minor.

Conclusion

Environmental justice communities could disproportionately experience the Proposed Action’s direct adverse effects
on other resources, such as air quality, water quality, employment and economics, recreation and tourism, commercial
fishing, or navigation, due either to the location of these communities in relation to the Proposed Action or to their
higher vulnerability to impacts. Based on the analysis above, construction, operations, and decommissioning of the
Proposed Action would have a negligible impact on environmental justice communities, with the following exceptions:

e  Construction, operation, and decommissioning of the Proposed Action would have moderate adverse impacts on
environmental justice communities due to the impact on commercial fishing, unless the New Hampshire Avenue
landfall site were used, in which case the impacts would be major, due to the hindrance of dredging and associated
disruption of marine businesses (particularly commercial fishing) that depend on access to Lewis Bay.

e Construction and decommissioning would have temporary, moderate adverse impacts on subsistence fishing.

e Construction of the Proposed Action using the New Hampshire Avenue landfall site would have major adverse
impacts on environmental justice communities.

The analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a less impactful
scenario within the PDE, smaller amounts of construction or infrastructure development would result in lower impacts,
but would not likely result in different impact ratings than those described above.

3.4.2.4. Impacts of Alternative B on Environmental Justice
Incremental Contribution of Alternative B

Direct and Indirect Effects of Routine Activities

Construction, operations, and decommissioning of Alternative B would avoid impacts on marine navigation within
Lewis Bay (compared to the Covell’s Beach landfall site). Offshore export cable installation or removal would not
obstruct the bay’s navigation channel, and dredging of the channel could continue. As a result, Alternative B would
avoid impacts on marine-dependent businesses in Lewis Bay and Hyannis harbor, reducing potential impacts on
employment and services in the environmental justice communities around Lewis Bay and Hyannis Harbor.
Alternative B would therefore also reduce the potential major impacts on commercial fishing environmental justice
communities in comparison to the Proposed Action. Other environmental justice impacts of Alternative B would be the
same as the Proposed Action. Accordingly, Alternative B would have moderate impacts on environmental justice
communities due to impacts on subsistence and commercial fishing and for-hire recreational fishing.

Direct and Indirect Effects of Non-Routine Activities

The impacts of non-routine activities associated with Alternative B on environmental justice would be the same as the
Proposed Action: minor.
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3.4.2.5. Impacts of Alternative C on Environmental Justice
Incremental Contribution of Alternative C

Direct and Indirect Effects of Routine Activities

Construction, operations, and decommissioning of Alternative C would provide more unobstructed space in the
northern portion of the WDA for use by commercial fishing and for-hire recreational vessels. In particular, as discussed
in Section 3.5.2.5, moving WTGs away from the northern portion of the WDA could reduce impacts on scallop
fisheries and on the low-income workers in this industry. This consideration notwithstanding, the impacts of
Alternative C on commercial fisheries would remain moderate. Other environmental justice impacts of Alternative C
would be the same as the Proposed Action. Accordingly, BOEM anticipates Alternative C would have moderate
impacts on environmental justice communities, unless the New Hampshire Avenue landfall site were used, in which
case the impacts would be major.

Direct and Indirect Effects of Non-Routine Activities

The impacts of non-routine activities associated with Alternative C on environmental justice would be the same as the
Proposed Action: minor.

3.4.2.6. Impacts of Alternative D on Environmental Justice

Impacts of Alternative D1 and D2

Incremental Contribution of Alternative D1 and D2

Direct and Indirect Effects of Routine Activities

Alternatives D1 and D2 would result in different WTG configurations, each of which would require different
navigation routes for subsistence and commercial fishing vessels and for-hire recreational vessels. Both configurations
would marginally increase navigation flexibility for these vessels, but would not change the overall environmental
justice impacts of the proposed Project as analyzed in Section 3.4.2.3 for the Proposed Action. Accordingly, BOEM
anticipates the impact levels for Alternatives D1 and D2 would be the same as the Proposed Action: moderate, unless
the New Hampshire Avenue landfall site were used, in which case the impacts would be major.

Direct and Indirect Effects of Non-Routine Activities

The impacts of non-routine activities associated with Alternatives D1 and D2 on environmental justice would be the
same as the Proposed Action: minor.

3.4.2.7. Impacts of Alternative E on Environmental Justice
Incremental Contribution of Alternative E

Direct and Indirect Effects of Routine Activities

Alternative E would include no more than 84 WTGs, each of which would likely have a generation capacity of
approximately 9.5 MW, compared to the 100 WTGs (each with up to 8-MW capacity) in the Proposed Action. Having
the same WDA with fewer WTGs would likely increase the spacing of WTGs and improve access to fishing locations
and the ability of vessels to deploy fishing gear, but BOEM still anticipates this alternative to have a moderate impact
on commercial fishing (see Section 3.4.5). Other environmental justice impacts of Alternative E would be the same as
the Proposed Action. Accordingly, BOEM anticipates Alternative E would have moderate impacts on environmental
justice communities, unless the New Hampshire Avenue landfall site were used, in which case the impacts would be
major.

Direct and Indirect Effects of Non-Routine Activities

The impacts of non-routine activities associated with Alternative E on environmental justice would be the same as the
Proposed Action: minor.
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3.4.2.8. Impacts of Alternative F (No Action Alternative) on Environmental Justice

As discussed in Sections 3.4.2.3 through 3.4.2.7, the action alternatives would generally have a negligible impact on
environmental justice communities, except for moderate impacts related to commercial and subsistence fishing, as
well as commercial activity in Lewis Bay if Vineyard Wind selects the New Hampshire Avenue landfall site and
OECC route. If BOEM does not approve the proposed Project (either the Proposed Action or one of the alternatives
listed above), these impacts would not accrue.

3.4.2.9. Comparison of Alternatives for Environmental Justice

All alternatives would have negligible impacts on areas with higher proportions of low-income and minority
populations, but would have moderate impacts on low-income members of environmental justice communities who
work in the commercial fishing and for-hire recreational boating industries due to the impact on subsistence fishing and
commercial fishing. Construction and operations of the Proposed Action or Alternatives C, D1, D2, or E using the
New Hampshire Avenue landfall site would have major impacts on environmental justice communities due to
disruption of marine businesses that depend on access to Lewis Bay. Alternative B would avoid these impacts and
would therefore have moderate impacts on environmental justice communities. As discussed in Section 3.4.2.2,
BOEM based the analysis of impacts on a maximum-case scenario. Scenarios that involve smaller amounts of
construction or infrastructure development would result in lower impacts, but would not result in different impact
ratings than those described in Sections 3.4.2.3 through 3.4.2.8.

3.4.2.10. Cumulative Impacts

The area of analysis for cumulative impacts on environmental justice includes the counties where proposed onshore
infrastructure and potential port cities are located as well as counties in closest proximity to the WDA (Barnstable,
Bristol, Dukes, and Nantucket counties, Massachusetts; Providence and Washington counties, Rhode Island; and
Fairfield and New London counties, Connecticut) (see Appendix C, Figure C.1-10). The proposed South Fork offshore
wind energy project, a Tier 2 project located offshore Rhode Island approximately 30 miles (48 kilometers) west of the
WDA, is the only project with the potential to generate cumulative environmental justice impacts (as described in
Appendix C). The two Tier 1 offshore wind energy projects are outside of the geographic analysis area, and Tier 3,
Tier 4, and Tier 5 projects are not reasonably foreseeable based on the assumptions outlined in Appendix C; however,
any future development of these projects could contribute to cumulative effects. These effects may be similar to the
Proposed Action and would likely include seafloor-disturbing activities, additional vessel traffic, and impediments to
fishing access. For example, the BSW and Revolution Wind Tier 3 projects could contribute up to approximately

185 additional WTGs and accompanying export cables. It is anticipated that the effects associated with these projects
would be similar to the Proposed Action; however, the extent of these effects would depend on project-specific
information that is unknown at this time.

Implementation of the South Fork project as well as other Tier 3 projects, if they come to fruition, would result in
additional vessel traffic, additional areas unavailable for commercial or recreational fishing or boating, and additional
areas where vessels must navigate within or around WTGs and related structures. Cumulative impacts on
environmental justice communities could occur as a result of impacts on the commercial fishing industry and
recreation/tourism businesses, which provide jobs for members of low-income environmental justice communities, as
well as impacts on recreational fishing, which could disproportionately impact low-income residents who practice
subsistence fishing.

As a result, the Proposed Action would result in a moderate incremental contribution to environmental justice impacts
when combined with the past, present, and reasonably foreseeable future activities. Because the South Fork project is
unlikely to occur simultaneously with the Proposed Action, BOEM anticipates the overall cumulative activities
considered in this analysis to cause moderate impacts on environmental justice.

BOEM anticipates the cumulative impacts of Alternatives B, C, D1, D2, and E on environmental justice, when
combined with the past, present, and reasonably foreseeable future activities, would be the same as the Proposed
Action: moderate.

3.4.2.11. Incomplete or Unavailable Information for Environmental Justice

There is no incomplete or unavailable information related to the analysis of environmental justice impacts.

3.4.3. Cultural, Historical, and Archaeological Resources

Cultural resources is an umbrella term for many heritage-related resources defined in several Federal laws and
Executive Orders, including NEAP and the NHPA. Resources judged important under NHPA criteria are considered
eligible for listing in the National Register of Historic Places (NRHP). These resources are termed “historic properties”
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and are protected under the NHPA. Archaeological resources comprise areas where human activity has measurably
altered the earth or deposits of physical remains (e.g., artifacts) are found. Historic resources include standing buildings,
bridges, dams, and other structures of historic or aesthetic significance. Generally, historic resources must be more than

50 years old to warrant consideration for the NRHP. More recent structures, such as Cold War-era resources, might
warrant protection if they are of exceptional importance or have the potential to gain significance in the future.

3.4.3.1.

Description of the Affected Environment for Cultural, Historical, and

Archaeological Resources

The following section includes a summary of regional prehistory and history; a description of the proposed Project
area; a summary of known resources within the proposed Project’s area of potential effect (APE); and aspects of the
various types of cultural resources that the proposed Project could affect.

Regional Prehistoric and Historic Setting

Table 3.4.3-1 presents a summary of the prehistoric and historic cultural contexts for southern New England (Gray &

Pape 2018).

Table 3.4.3-1: Summary of Southern New England Prehistoric and Historic Context

Period

Description

Paleoindian
(12,500-10,000 B.P.)

Earliest human occupation of southern New England. Region populated by small, highly nomadic
family groups of hunter-gatherers. Much of Nantucket Sound was exposed land and likely occupied by
Paleoindian groups due to lower sea levels associated with the last Ice Age.

Archaic
(10,000-3,000 B.P.)

Typically divided into three sub-periods: Early (10,000—8,000 B.P.); Middle (8,000-6,000 B.P.); and
Late (6,000—-3,000 B.P.). During the Early Archaic, the population of southern New England continued
to practice a highly mobile, nomadic hunter-gather lifestyle adapted to the warming conditions and
changing environment. By the Late Archaic, local populations developed a more locally focused
subsistence economy and a semi-sedentary lifestyle.

Typically divided into three sub-periods: Early (3,000-2,000 B.P.); Middle (2,000—1,000 B.P.); and
Late (1,000—400 B.P.). Appearance of the first ceramic vessel technology occurred during the Early

(A.D. 1000-1620)

Woodland Woodland period. Populations became increasingly sedentary throughout the Woodland Period. By the
(3,000-400 B.P.) end of the Late Woodland period, populations were living in settled, agricultural villages. The southern
New England tribes encountered by European settlers, including the Pawtucket, Nipmuc, Wampanoag,
and Pequot, were established during this period.
Viking explorers reach North America ca. A.D. 1000. Early European contact by explorers and anglers
Exploration during the 16" century. Bartholomew Gosnold visits Nantucket in 1602. John Smith explores the

Southern New England coastline in 1614—1615. Puritan colonists establish the Plymouth Colony in
1620, the first successful European settlement in Southern New England.

Settlement
(A.D. 1620-1720)

Trade and conflict between Native American groups and European colonists. Growth of the Plymouth
Colony. Martha’s Vineyard colonized with the establishment of Edgartown in 1641-1642. Nantucket
colonized by Thomas Macy and family in the winter of 1659—1660. Beginning of shore-based whaling
on Nantucket. The towns of Barnstable and Yarmouth founded in the late 17" century.

Colonial and Early
National
(A.D. 1720-1815)

Increase in trade between Europe and New England leading to the growth of commercial cities along the
Southern New England coast. Colonization of interior New England. Removal, forced migration, and/or
extermination of Native American populations. Seven Years’ War between England, France, and their
respective colonies. American Revolution (1775-1783). Growth of maritime economy, including fishing
and whaling. War of 1812 (1812-1814) with England. Growth of industrial mill towns throughout New
England.

Early Industrial
(A.D. 1815-1865)

Population growth and rapid industrialization across New England. Rapid growth of shipbuilding,
fishing, trade, and whaling industries. “Golden Age” of Southern New England whaling industry on
Nantucket and coastal cities such as New Bedford and New London. United States Civil War
(1861-1865).

Late 19" Century—Early
20" Century
(A.D. 1865—-1950s)

Decline in merchant marine and whaling industries across Southern New England. Population decline
associated with American westward expansion and rise of mid-west industrial centers. Development of
tourism industry on Martha’s Vineyard, Nantucket, Cape Cod, and across southern New England.
Growth of recreational fishing industry and maritime tourism economy.

B.P. =before present; A.D. = anno Domini

3-137




Vineyard Wind Offshore Wind Energy Project Chapter 3
Draft Environmental Impact Statement Affected Environment and Environmental Consequences

Project Area

The proposed Project area for cultural resources is equivalent to the Project’s APE, as defined in the implementing
regulations for Section 106 of the NHPA in 36 CFR § 800 (Protection of Historic Properties). In 36 CFR § 800.16(d),
the APE is defined as “the geographic area or areas within which an undertaking may directly or indirectly cause
alteration in the character or use of historic properties, if present (36 CFR § 800.16).” BOEM (2018c) defines the
Project APE as the following:

The depth and breadth of the seabed potentially impacted by any bottom-disturbing activities;

The depth and breadth of terrestrial areas potentially impacted by any ground-disturbing activities;

The viewshed from which renewable energy structures, whether located offshore or onshore, would be visible; and
Any temporary or permanent construction or staging areas, both onshore and offshore.

Aspects of Resource Potentially Affected

The proposed Project could potentially affect the following aspects of cultural resources:

e Physically altering, damaging, or destroying all or part of a resource;

e  Altering characteristics of the surrounding environment that contribute to the resource’s significance; or

e Introducing visual or audible elements that are out of character with the property or that alter its setting; neglecting
the resource to the extent that it deteriorates or is destroyed.

Vineyard Wind has conducted onshore and offshore cultural resource investigations to identify known and previously
undiscovered cultural resources within the following areas that the proposed Project could potentially impact. Cultural
resource investigations are ongoing; the final marine archaeological assessment and the terrestrial archaeological
survey report will be provided to BOEM in late 2018. Table 3.4.3-2 summarizes the results of completed studies. The
referenced reports contain more detailed information.

Table 3.4.3-2: Summary of Cultural Resource Investigations and Cultural Resources in the Project Area

Project

Area/APE Studies Summary of Findings

o Desktop-based archaeological due diligence of known archaeological sites within 0.5 mile

Upland Cabling (0.8 kilometer) of OECRs as well as six variants and one substation parcel.

Routes: e Twenty-nine pre-contact and two post-contact archaeological sites are within 0.5 mile

Onshore Archaeological (0.8 kilometer) of the studied routes.

Due Diligence One archaeological site (19-BN-829) is located within and/or adjacent to the western

Report (PAL 2017)|  OECR; six archaeological sites (19-BN-238, 19-BN-74, 19-BN853, 19-BN-959,
19-BN-960, and 19-BN-961) are located within and/or adjacent to the eastern OECR.

e Vineyard Wind performed desktop study/analysis and marine remote sensing surveys of
portions of the Wind Development Area (WDA) and Offshore Export Cable Corridors
(OECCs); surveys are ongoing.

e Vineyard Wind collected data to identify and/or assess the potential for submerged,
terrestrial pre-contact (Paleoindian and Archaic) archaeological sites and post-contact
maritime resources.

e Preliminary results of desktop study suggest archaeological sensitivity for pre-contact
cultural resources within the project areas are temporally and spatially limited. The seabed
furthest offshore in the WDA may contain Paleoindian material, while the area along the

Offshore Services Report OECC to approxima}tqu 10 feet (3 meters) deep may add.itionally cqntain Ar.chaic Period

(Gray & Pape materlals.. The remaining n;arshore areas haYe the potential t.o cpntam mat§nal frqm all

2018) three penods: The geophysical and geotechnical data do not indicate any direct evidence of

pre-contact sites.

o The marine remote sensing surveys covered 45% of the lease area, surveying over
772 miles (1,243 kilometers) of linear transects within the lease area and over 155 miles
(249 kilometers) of linear transects within the OECCs. In 2017 approximately 175 km of
linear transects were examined within the OECC. The surveys identified one shipwreck site
in the WDA, which the report authors recommended for avoidance.

e The proposed OECC crosses the seabed of the Nantucket Sound Traditional Cultural
Property.

Marine
Archaeological

3-138



Vineyard Wind Offshore Wind Energy Project Chapter 3

Draft Environmental Impact Statement Affected Environment and Environmental Consequences
Project . -.
Area/APE Studies Summary of Findings

e Evaluated visual impacts to historic properties through a Geographic Information System-
based computer simulation and field-based study. Evaluated potential adverse effects to

Visual Impact historic properties based on the view of the WDA from historic properties and landscapes.
Viewshed Apalygis for o The Historic Properties Visual Impact Assessment identified a variety of historic properties

Historic Resources |  that the proposed Project may affect. These include National Historic Landmarks,

(Epsilon 2018d) properties listed on the National Register of Historic Places, properties on the

Massachusetts State Register of Historic Places, and properties on the Inventory of Historic
and Archaeological Assets of the Commonwealth.

;?;?é?%}g&g{i e The Wampanoag Tribe gf Gay Head (Aquinnah) considers the Gay.Head Cliffs, inclpding
Viewshed Impact Assessment certain unencumbered views from the cliffs, as important cosmological and ceremonial
cultural resources. Consultations with this tribe, along with the Shinnecock, Mashpee,
(Saratoga Mohegan, Pequot, and N tt Tribal Nati i
Associates 2018) gan, Pequot, and Narragansett Tribal Nations, are ongoing.

APE = area of potential effect; NHPA = National Historic Preservation Act; OECC = Offshore Export Cable Corridor; OECR = Onshore Export
Cable Route; VIA = visual; WDA = Wind Development Area

Condition and Trend

New historic properties are constantly being identified, and there is a high likelihood that additional historic properties
will be identified within the Project area due to ongoing surveys.

3.4.3.2. Environmental Consequences

Relevant Design Parameters

The list below details the proposed-Project design parameters that would influence the magnitude of the impacts on
cultural resources. Appendix G includes a discussion of the PDE and maximum-case scenario for cultural resources.

e Direct impacts on terrestrial cultural resources (e.g., archaeological sites) would depend on the location of onshore
ground disturbing activities. This includes the construction of the western OECR versus the eastern OECR, as well
as cable landfalls at both New Hampshire Avenue and Covell’s Beach versus just the latter.

e Direct impacts on underwater cultural resources (e.g., archaeological sites and submerged landscapes) would
depend on the location of offshore bottom-disturbing activities. This includes the locations where Vineyard Wind
would embed the WTG and ESP towers into the seafloor in the WDA and the location of the cable in the OECC.

e Indirect (i.e., visual) impacts on cultural resources (e.g., historic architectural structures, landscapes, and traditional
cultural properties) would depend on the design, height, number, and distance of WTGs visible from these
resources.

Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the OECC and OECRs, the landfall site to be
used, the selected WTG design (8§ MW to 10 MW), the exact placement and number of WTGs and ESPs, the final
inter-array cable layout, and the construction schedule. The following assessment is based on the maximum-case
scenario (see Appendix G).

3.4.3.3. Impacts of Alternative A (Proposed Action) on Cultural, Historical, and
Archaeological Resources

Incremental Contribution of the Proposed Action

The section below summarizes the potential direct and indirect impacts of the Proposed Action on cultural resources
during the various phases of the Proposed Action.

Direct and Indirect Effects of Routine Activities

Routine activities would include construction, operations, maintenance, and decommissioning of the Proposed Action,
as described in Chapter 2. Section 3.1 defines the direct and indirect impacts. Potential direct impacts on cultural
resources include damage or destruction of a terrestrial archacological site or traditional cultural property from onshore
ground-disturbing activities and damage or destruction to a submerged archaeological site or other underwater cultural
resource (e.g., shipwreck) from offshore bottom-disturbing activities, resulting in a loss of scientific or cultural value.
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Potential direct impacts also include demolition of, damage to, or alteration of a historic architectural structure (e.g.,
historic building) or area (e.g., historic district), resulting in a loss of scientific or cultural value. Potential indirect (i.e.,
visual) impacts include introduction of visual elements out of character with the historic setting of a historic
architectural resource or landscape, if that setting is a contributing element to the resource’s eligibility to the NRHP.

Construction and Installation of Offshore Components

Vineyard Wind conducted a high-resolution geophysical survey and marine archaeological resource assessment of

45 percent (the northeast portion) of the Vineyard WLA in 2016, as well as 109 miles (175 kilometers) of the OECC in
2017. As aresult of that survey, one potential archaeological resource—a shipwreck—was identified within the WDA
and was recommended for avoidance (COP Volume II-C; Epsilon 2018a). Vineyard Wind completed their additional
high-resolution geophysical surveys in 2018 to assess the remainder of the WLA. Vineyard Wind prepared a final
marine archaeological assessment (COP Volume I1-C; Epsilon 2018a). The marine archaeological survey was
completed for the entire offshore APE, and if all potential archaeological resources—including the potential shipwreck
identified in 2016—are avoided during construction, operations, maintenance, and decommissioning (through the
placement of an avoidance buffer zone around these potential historic properties), there would be negligible impacts on
these resources. As a result, the construction and installation of offshore components would have no direct impacts on
marine historic properties. If resources are not avoided during construction, BOEM anticipates minor to moderate
impacts on these resources depending on the nature of impacts. The final determination of impacts is dependent on
avoidance, minimization, or mitigation of adverse effects determined through BOEM’s Section 106 review process and
included as conditions of approval of the COP. BOEM could reduce potential impacts of construction by requiring one
or more of the following mitigation measures as a condition of COP approval (see Appendix D):

e Avoidance (which would result in negligible direct impacts) or additional investigations and/or mitigations (which
would result in minor direct impacts) of potential submerged archaeological resources:

- Vineyard Wind must avoid any potential archacological resource (i.e., one or more geophysical survey
anomalies or targets with the potential to be an archaeological resource); or, if Vineyard Wind cannot avoid the
resource, they must determine whether it constitutes an identified archaeological resource.

- Vineyard Wind must avoid any identified archaeological resource; or, if Vineyard Wind cannot avoid the
identified resource, they must perform additional investigations for the purpose of determining eligibility for
listing in the NRHP.

- Vineyard Wind must avoid any archaeological resources determined eligible for listing on the NRHP or
BOEM would require additional mitigations for the purposes of resolving adverse effects per 36 Code of
Federal Regulations (CFR) § 800.6.

Vineyard Wind also conducted a historic properties visual impact assessment (COP Appendix I1I-H.b, Volume I1I;
Epsilon 2018a). The study included viewshed assessments within the visual impact APE of Martha’s Vineyard,
Nantucket, Nantucket Sound, and the towns of Mashpee, and Barnstable, Massachusetts. The Martha’s Vineyard
viewshed APE is located along the southern shore of the island.

The following identified historic properties are located in the APE:

Gay Head Light (MHC# GAY.900)

Edwin Vanderhoop Homestead (GAY.40)

Gay Head—Aquinnah Shops Area (GAY.B)

Elijah Smith House (CHL.39)

Nathan Mayhew Gravestone (CHL.802)

Elliot Mayhew House (CHL.12)

Martha’s Vineyard American Revolution Battlefield (CHLE)
Vincent Mayhew House (CHL.A)

Edgartown Village Historic District (EDG.A and EDG.B)

The Nantucket viewshed assessment determined that the Proposed Action would be visible from the Nantucket
National Historic Landmark, which includes the entire island of Nantucket and the adjacent islands of Tuckernut and
Muskeget. The viewshed assessment also determined that the Proposed Action would be visible from Nantucket
Sound, a property determined eligible in 2010 as a traditional cultural property associated with the Mashpee
Wampanoag Tribe and the Wampanoag Tribe of Gay Head-Aquinnah (YAR.917/BRN.9072/EDG.907). Additionally,
in clear conditions, the Proposed Action would be partially visible from Gay Head cliffs on Martha’s Vineyard. From
this location, the closest visible WTG is 24 miles (39 kilometers) away (see simulation in COP Appendix I1I-H.a;
Epsilon 2018a). Finally, the Mashpee and Barnstable viewshed assessments did not identify any historic properties
from which the Proposed Action would be visible.

VXA R LN
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If indirect visual effects on all historic properties introduced during construction, operations, maintenance and
decommissioning are resolved through minimization and mitigation, there would be minor impacts on these resources.
The final determination of minor impacts is dependent on minimization and mitigation of adverse effects determined
through BOEM’s Section 106 review process and included as conditions of COP approval. Additionally, a
determination of the impacts of these visual elements on the Wampanoag Tribe of Gay Head (Aquinnah; see discussion
in Section 3.4.2) will be made in consultation with the Aquinnah, and other federally recognized tribes. BOEM could
require, as a condition of COP approval, additional mitigation requiring that structures be equipped with an ADLS that
would only activate the required warning lights when an aircraft is in the vicinity of the WDA; this would reduce the
visibility of the structures and thus reduce the visual impact (see Appendix D).

Construction and Installation of Onshore Components

Vineyard Wind conducted desktop research to identify known archaeological sites within the onshore component of the
Proposed Action (COP Appendix III-G, Volume III; Epsilon 2018a). The survey identified one archaeological site
(19-BN-829) that could be impacted by ground-disturbing activities associated with the construction of the western
OECR. The survey identified six archaeological sites (19-BN-238, 19-BN-74, 19-BN853, 19-BN-959, 19-BN-960, and
19-BN-961) that could be impacted by ground-disturbing activities associated with the construction of the eastern
OECR. Vineyard Wind subsequently conducted a reconnaissance level archaeological survey of the onshore
component of the Proposed Action, including background research and a pedestrian survey. The survey “identified
known archaeological sites, previous disturbance, and addressed potential effects to archaeological sites” (COP

Section 7.3, Volume III; Epsilon 2018a).

Vineyard Wind will complete a terrestrial archaeological survey to identify archaeological resources by November
2018. If a terrestrial archacological survey is completed for the entire onshore APE, and all potential archaeological
resources are avoided by re-routing construction corridors around site boundaries (through the placement of an
avoidance buffer zone around these potential historic properties), there would be negligible impacts on these resources.
As aresult, BOEM anticipates that the construction and installation of onshore components would have no direct
impacts on terrestrial archacological resources. The final determination of negligible impacts is dependent on
avoidance, minimization, or mitigation of adverse effects determined through BOEM’s Section 106 review process and
included as conditions of COP approval.

Vineyard Wind would use a new operations and maintenance facility in Vineyard Haven on Martha’s Vineyard. At the
time of preparation of this Draft EIS, information was lacking to perform a detailed indirect impact assessment of the
modifications to and potential operations out of the Vineyard Haven port.

BOEM could reduce potential impacts of construction by requiring one or more of the following mitigation measures
as a condition of COP approval (see Section 2.2.1):

¢ Avoidance (which would result in negligible direct impacts) or additional investigations and/or mitigations (which
would result in minor direct impacts) of potential terrestrial archaeological resources:

- Vineyard Wind must avoid any identified archaeological resource or TCP; or, if Vineyard Wind cannot
avoided the resource, they must perform additional investigations for the purpose of determining eligibility for
listing in the NRHP.

- Vineyard Wind must avoid any archaeological resources or TCPs determined eligible for listing on the NRHP
or BOEM would require additional mitigations for the purposes of resolving adverse effects per 36 CFR §
800.6.

Operations and Maintenance

Operations and maintenance of offshore components would have no direct impacts, resulting in negligible impacts, on
cultural resources after construction and installation of the proposed infrastructure as Vineyard Wind would have
avoided cultural resources. Indirect (i.e., visual) impacts to the historic properties would be minor, similar to the
construction and installation of the Proposed Action.

Operations and maintenance of onshore components would have negligible impacts on cultural resources because
proposed infrastructure would have avoided these resources.

Decommissioning

The decommissioning of the Proposed Action would have no direct impacts on cultural resources, provided Vineyard
Wind avoids identified cultural resources during construction, and would not encounter new cultural resources. Any
indirect (i.e., visual) impacts would be temporary and minor.
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Direct and Indirect Effects of Non-Routine Activities

Section 2.3 describes the non-routine activities associated with the Proposed Action. These activities would generally
require intense, temporary activity to address emergency or urgent conditions. The impact level associated with non-

routine activities would depend on the magnitude of the activity. BOEM anticipates that non-routine activities would

have negligible impacts on cultural resources because the activities would avoid these resources.

Conclusion

Based on the analysis above, and assuming the self-imposed measures by Vineyard Wind (i.e., avoidance,
minimization, and mitigation of identified cultural resources through completion of the Section 106 process) and
mitigation measures conditioned by BOEM’s approval of the COP, the Proposed Action would have negligible to
minor impacts on cultural resources. BOEM could reduce potential impacts of construction by requiring one or more
of the following mitigation measures as a condition of COP approval (see Appendix D):

e Avoidance (which would result in negligible direct impacts) or additional investigations and/or mitigations (which
would result in minor direct impacts) of potential submerged archaeological resources:

- Vineyard Wind must avoid any potential archacological resource (i.e., one or more geophysical survey
anomalies or targets with the potential to be an archaeological resource); or, if Vineyard Wind cannot avoid the
resource, they must determine whether it constitutes an identified archaeological resource.

- Vineyard Wind must avoid any identified archaeological resource; or, if Vineyard Wind cannot avoid the
identified resource, they must perform additional investigations for the purpose of determining eligibility for
listing in the NRHP.

- Vineyard Wind must avoid any archaeological resources determined eligible for listing on the NRHP or
BOEM would require additional mitigations for the purposes of resolving adverse effects per 36 CFR § 800.6.

e Avoidance (which would result in negligible direct impacts) or additional investigations and/or mitigations (which
would result in minor direct impacts) of potential terrestrial archaeological resources:

- Vineyard Wind must avoid any identified archaeological resource or TCP; or, if Vineyard Wind cannot
avoided the resource, they must perform additional investigations for the purpose of determining eligibility for
listing in the NRHP.

- Vineyard Wind must avoid any archaeological resources or TCPs determined eligible for listing on the NRHP
or BOEM would require additional mitigations for the purposes of resolving adverse effects per 36 CFR §
800.6.

In addition, the analysis of impacts is based on a maximum-case scenario and if Vineyard Wind would implement a
less impactful scenario within the PDE, smaller amounts of construction or infrastructure development would result in
lower impacts, but would not likely result in different impact ratings than those described above.

3.4.3.4. Impacts of Alternative B on Cultural, Historical, and Archaeological Resources
Incremental Contribution of Alternative B
Direct and Indirect Effects of Routine Activities

Construction and Installation

The only difference between Alternative B and the Proposed Action is that Alternative B does not permit the use of the
New Hampshire Avenue landfall site. Elimination of the New Hampshire Avenue (Yarmouth) landfall would eliminate
the need for the eastern OECR. As a result, the proposed Project would result in no impacts on the six archaeological
sites (19-BN-238, 19-BN-74, 19-BN853, 19-BN-959, 19-BN-960, and 19-BN-961) identified along the eastern OECR.
BOEM anticipates negligible impacts onshore during construction and installation due to avoidance of identified
resources. All other impacts would be the same as under the Proposed Action, negligible to minor impacts.

Operations and Maintenance

Operations and maintenance of onshore components would continue to have no impacts on cultural resources, resulting
in negligible impacts. Operations and maintenance of offshore components would have no direct impacts on cultural
resources resulting in negligible impacts. Indirect (i.e., visual) impacts on the 11 historic properties described above
would be minor.
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Decommissioning

The decommissioning of the proposed Project would have no direct impacts on cultural resources. Any indirect (i.e.,
visual) impacts would be temporary and minor.

Direct and Indirect Effects of Non-Routine Activities

Direct and indirect effects of non-routine activities on cultural resources would be the same as those of the Proposed
Action: negligible.

Conclusion

Alternative B would have negligible to minor impacts on cultural resources assuming the implementation of the
measures described above (i.e., avoidance of identified cultural resources, completion of additional onshore
archaeological investigations and compliance with Section 106 of the NHPA). The use of Alternative B would result in
avoidance of known terrestrial cultural resources.

3.4.3.5. Impacts of Alternative C on Cultural, Historical, and Archaeological Resources
Incremental Contribution of Alternative C
Direct and Indirect Effects of Routine Activities

Construction and Installation

The relocation of the northernmost WTG locations to the southern portion of the WDA would reduce indirect (i.e.,
visual) impacts on the historic properties on Martha’s Vineyard, the Nantucket Historic District, and Nantucket Sound,
from which the proposed Project would be visible (see Section 3.4.3.3). BOEM anticipates Alternative B would result
in minor impacts even with the elimination of the northernmost locations, because the proposed Project would still be
visible from these historic properties, but would reduce indirect impacts.

Operations and Maintenance

Operations and maintenance of onshore components would continue to have no impacts on cultural resources, resulting
in negligible impacts. Operations and maintenance of offshore components would have no direct impacts on cultural
resources resulting in negligible impacts. Indirect (i.e., visual) impacts on the 11 historic properties described above
would be minor even with the elimination of the northernmost locations, because the proposed Project would still be
visible from these historic properties.

Decommissioning

The decommissioning of the proposed Project would have no direct impacts on cultural resources. Any indirect
(i.e., visual) impacts would be temporary and minor.

Direct and Indirect Effects of Non-Routine Activities

Direct and indirect effects of non-routine activities on cultural resources would be the same as under the Proposed
Action: negligible.

Conclusion

Alternative C would have the same negligible to minor impacts on cultural resources assuming the implementation of
the measures described above as the Proposed Action (i.e., avoidance of identified cultural resources, completion of
additional onshore archaeological investigations and compliance with Section 106 of the NHPA). Mitigation measures
identified above would also be applicable to this alternative.
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3.4.3.6. Impacts of Alternatives D1 and D2 on Cultural, Historical, and Archaeological
Resources

Incremental Contribution of Alternatives D1 and D2
Direct and Indirect Effects of Routine Activities

Construction and Installation

Construction and installation impacts on cultural resources would be the same as under the Proposed Action, as long as
Vineyard Wind completes marine archaeological surveys prior to construction, and avoids any potential cultural
resources identified along the southern row of WTG towers: negligible to minor impacts.

Operations and Maintenance

Operations and maintenance of onshore components would continue to have no impacts on cultural resources, resulting
in negligible impacts. Operations and maintenance of offshore components would have no direct impacts on cultural
resources resulting in negligible impacts. Indirect (i.e., visual) impacts on the 11 historic properties described above
would be minor.

Decommissioning

The decommissioning of the proposed Project would have no direct impacts on cultural resources. Any indirect
(i.e., visual) impacts would be temporary and minor.

Direct and Indirect Effects of Non-Routine Activities

Direct and indirect effects of non-routine activities on cultural resources would be the same as under the Proposed
Action: negligible.

Conclusion

Alternatives D1 and D2 would have the same negligible to minor impacts on cultural resources assuming the
implementation of the measures described above as the Proposed Action (i.e., avoidance of identified cultural
resources, completion of additional onshore archaeological investigations and compliance with Section 106 of the
NHPA). Mitigation measures identified above would also be applicable to this alternative.

3.4.3.7. Impacts of Alternative E on Cultural, Historical, and Archaeological Resources
Incremental Contribution of Alternative E
Direct and Indirect Effects of Routine Activities

Construction and Installation

Construction and installation direct impacts on cultural resources would be the same as under the Proposed Action,
minor. Indirect (i.e., visual) impacts to the historic properties described above could be slightly less than under the
Proposed Action, depending on which 16 WTG towers placements are eliminated, resulting in minor impacts.

Operations and Maintenance

Operations and maintenance of onshore and offshore components would have no impacts on cultural resources,
resulting in negligible impacts. Indirect (i.e., visual) impacts on the 11 historic properties described above could be
slightly less than under the Proposed Action, depending on which WTG towers are eliminated. Indirect impacts would
be minor.

Decommissioning

The decommissioning of the proposed Project would have no direct impacts on cultural resources. Any indirect
(i.e., visual) impacts would be temporary and minor.
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Direct and Indirect Effects of Non-Routine Activities

Direct and indirect effects of non-routine activities on cultural resources would be the same as under the Proposed
Action: negligible.

Conclusion

Alternative E would have the same negligible to minor impacts on cultural resources assuming the implementation of
the measures described above as the Proposed Action (i.e., avoidance of identified cultural resources, completion of
additional onshore archaeological investigations and compliance with Section 106 of the NHPA). Mitigation measures
identified above would also be applicable to this alternative.

3.4.3.8. Impacts of Alternative F (No Action Alternative) on Cultural, Historical, and
Archaeological Resources

Under the No Action Alternative, there would be no onshore ground-disturbing activities, no offshore bottom-
disturbing activities, and no proposed-Project components visible from historic architectural resources.

3.4.3.9. Comparison of Alternatives for Cultural, Historical, and Archaeological Resources

The action alternative with the fewest impacts on cultural resources is Alternative B, which would have only slightly
fewer impacts than the Proposed Action as a result of avoidance of terrestrial cultural resources. Alternative E could
also have fewer impacts than the Proposed Action, depending on which WTG towers placements are eliminated. Both
of these alternatives, however, would result in minor impacts on cultural resources. All other alternatives would have
the same impacts on cultural resources as the Proposed Action.

3.4.3.10. Cumulative Impacts

The area of analysis for cultural resources includes the current direct and indirect areas of potential effect as well as the
locations of any known/planned future offshore wind leases off the Coast of Cape Cod, Nantucket, and Martha’s
Vineyard (see Appendix C, Figure C.1-11).

Under the Proposed Action, the construction and installation of offshore components, as well as their operation and
maintenance, would have negligible direct impacts on cultural resources, pending completion of the Section 106
process. As a result, offshore components would not contribute to direct cumulative impacts on cultural resources. The
construction and installation of offshore components, as well as their operation and maintenance, would have minor
indirect (i.e., visual) impacts on the historic properties listed above. Offshore components would contribute to indirect
cumulative impacts resulting from overall offshore wind energy development activities in the indirect APE. The
reasonably foreseeable project outlined in Appendix C that would also contribute to these indirect cumulative impacts
includes the South Fork Wind Farm (OCS-A 0486), a Tier 2 project. Although not considered reasonably foreseeable,
of the four Tier 3 projects discussed in Appendix C, two of them (BSW and Revolution Wind) are within the
geographic analysis area and could contribute to cumulative effects if they came to fruition.?? These effects may be
similar to the Proposed Action and would likely include ground-disturbing activities and the introduction of visual
elements, including up to an additional approximately 185 WTGs. However, the extent of these effects would depend
on project-specific information that is unknown at this time, such as the location of onshore and offshore ground-
disturbing activities, the size of WTGs, and potential mitigation measures. Due to the distance of these projects from
the historic properties, the Proposed Action, when combined with past, present, and future projects, would have minor
to moderate effects on cultural resources.

The construction and installation of onshore components would have minor impacts on the archaeological sites listed
above. Since there are no reasonably foreseeable projects within the direct APE, however, the construction and
installation of onshore components would not contribute to direct cumulative impacts on the archaeological sites. The
operation and maintenance of onshore components would have negligible direct impacts on cultural resources. As a
result, the operation and maintenance of onshore components would not contribute to direct cumulative impacts on
cultural resources. The construction and installation of onshore components, as well as their operation and
maintenance, would have negligible indirect impacts on cultural resources. As a result, onshore components would not
contribute to indirect cumulative impacts on cultural resources.

BOEM anticipates the cumulative impacts on cultural resources to be the same under Alternatives B, C, D1, D2, and E
as under the Proposed Action: negligible to moderate.

22 The other two Tier 3 projects, as well as the two Tier 1 projects, are outside of the geographic analysis area described in Appendix C.
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3.4.3.11. Incomplete or Unavailable Information for Cultural, Historical, and Archaeological
Resources

The following pending actions and data gaps need to be assessed to complete the evaluation of the proposed Project’s
impacts on cultural resources:

e Additional marine surveys, as well as the final marine archaeological assessment report (pending according to COP
Volume II-C; Epsilon 2018a);

e Onshore archaeological survey report (COP Section 7.3, Volume III; Epsilon 2018a) to become available the first
week of November 2018;

e Possible Additional archaeological investigations (i.e., mitigation measures) to be developed and conducted to
resolve adverse effects in consultation with the MHC (pending according to COP Section 7.3; Volume III;
Epsilon 2018a), as well as the final report(s) for these investigations; and

e Completion of the Section 106 process.

Despite the pending actions listed above, sufficient information exists to support the findings presented herein. In the
unlikely event that the pending actions produce new information that would change the findings, BOEM would prepare
a supplement to this document pursuant to 40 CFR § 1502.9(c)(1)(ii).

3.4.4. Recreation and Tourism

This section describes and analyzes the potential impacts of the proposed Project on recreation and tourism resources
and activities. This includes visual resources that the proposed Project could impact. In this Draft EIS, BOEM defines
visual resources consistent with Bureau of Land Management’s definition; that is, the visible physical features on a
landscape, including natural elements such as topography, landforms, water, vegetation, and manmade structures
(BLM 1984). Section 3.4.1 discusses the economic aspects of tourism in the proposed Project area.

3.4.4.1. Description of the Affected Environment for Recreation and Tourism

Regional Setting

Proposed Project facilities would be located within and off the coast of Massachusetts, supported by ports in the
neighboring states of Connecticut and Rhode Island. The coastal areas of these states support ocean-based recreation
and tourist activities that include recreational boating and fishing, charter fishing, sailboat races, bird and wildlife
viewing (including whale watching), swimming, and other activities. As indicated in Section 3.4.1, recreation and
tourism contribute substantially to the economies of the coastal counties of Rhode Island, Connecticut, and
Massachusetts.

Coastal Massachusetts, Rhode Island, and Connecticut have a wide range of visual characteristics, with communities
and landscapes ranging from large cities to small towns, suburbs, rural areas, and wildlife preserves. As a result of the
proximity of the Atlantic Ocean, as well as the views associated with the shoreline, coastal New England has been
extensively developed for water-based recreation and tourism.

The scenic quality of the coastal environment is important to the identity, attraction, and economic health of many of
the coastal communities. Additionally, the visual qualities of these historic coastal towns, which include marine
activities within small-scale harbors, and the ability to view birds and marine life, are important community
characteristics.

Project Area

Overview

Recreational and tourist-oriented activities in the proposed Project area are those oriented towards the southern coast of
Cape Cod and around Martha’s Vineyard, Nantucket, and the nearby small islands. Water-oriented recreational
activities in the proposed Project area include boating, visiting beaches, hiking, fishing, shellfishing, and bird and
wildlife viewing. Boating covers a wide range of activities, from ocean-going vessels to small boats that used by
residents and tourists in sheltered waters, and includes sailing, sailboat races, fishing, shellfishing, kayaking, canoeing,
and paddleboarding,.

Commercial businesses offer boat rentals, private charter boats for fishing, whale watching and other wildlife viewing,
and tours with canoes and kayaks. Many of the activities make use of coastal and ocean amenities that are free for
public access. Nonetheless, these features function as key drivers for many coastal businesses, particularly those within
the recreation and tourism sectors. As discussed in Section 3.4.1, recreation and hospitality are major sectors of the
economy in Barnstable, Dukes, and Nantucket Counties, supported by the ocean-based recreation uses.
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Inland recreation facilities are also popular but bear less of a relationship to possible impacts of the proposed Project;
this section does not address them in detail. These include inland waters such as ponds and rivers, wildlife sanctuaries,
golf courses, athletic facilities, parks and picnic grounds.

Coastal and Offshore Recreation

Barnstable County

Barnstable County has more than 150 public beaches, several private beaches, 30 harbors, 40 marinas and boatyards,
and approximately two dozen private boating and yacht clubs (Epsilon 2018a). Cape Cod National Seashore is located
along the county’s eastern coast.

The Town of Barnstable has 170 miles (274 kilometers) of coastline with only 9.4 miles (15 kilometers) available for
public recreation, of which approximately 2.4 miles (4 kilometers) are publicly controlled and easily accessible (Ridley
2018). The 14 public beaches account for 133 acres (0.54 km?), while public boat landings occupy 12 acres (0.05 km?).
The town issued 2,760 recreational shell-fishing permits in 2017. During the summer, the public beaches are crowded,
and beach parking lots frequently reach capacity by mid-morning.

The Town of Yarmouth’s 39 miles (62.8 kilometers) of saltwater shorefront form the backbone of the town’s tourist-
based economy. The most heavily used beaches are on Cape Cod Bay, Lewis Bay, and Nantucket Sound. The town
operates four public marinas and nine boat ramps. Swimming, fishing, shellfishing, and boating occur at Lewis Bay,
Bass River, Parker’s River, Nantucket Sound, Bass Hole, and Cape Cod Bay (Town of Yarmouth 2015).

Offshore cables would cross Muskeget Channel and Nantucket Sound, areas extensively used for recreational boating
and fishing. For the New Hampshire Avenue cable landfall option, the OECC would traverse Lewis Bay, with landfall
adjacent to Englewood Beach and a public marina. Lewis Bay is one of the busiest boating centers on Cape Cod. It is
the primary harbor in Hyannis, and is the homeport of two ferry services to Martha’s Vineyard and Nantucket. In
addition, Lewis Bay supports recreational fishing and shellfishing, recreational boating, and public beaches. Lewis Bay
is shallow, with depths generally less than 20 feet (6.1 meters). Since 1940, the route from Hyannis Harbor through
Lewis Bay into the Nantucket Sound has been a federally designated navigation channel. This designation allows the
use of federal funds for dredging to maintain an open channel with depths of 12 feet (3.7 meters) (USACE 2018a). The
U.S. Army Corps of Engineers (USACE) last dredged the channel in 2013. Periodic dredging would be needed to
maintain the bay’s depth (Cape Cod Life 2017).

Dukes County and Martha’s Vineyard

Dukes County has five harbors, two marinas, three yacht clubs, and 15 public beaches. Recreational boaters use all of
the harbors. Martha’s Vineyard, the largest island in the County, has 211 miles (340 kilometers) of shoreline of which
about 68 miles (109 kilometers) are publicly accessible (Martha’s Vineyard Commission 2010).

Nantucket County

Nantucket County has about 110 miles (177 kilometers) of shoreline, of which 80 miles (129 kilometers) are sandy
beach open to the public. Nantucket has two harbors, both of which are popular seasonal destinations for recreational
and commercial vessels. The island also has two yacht clubs, multiple marinas, and two public access boat ramps
(Epsilon 2018a).

Onshore Recreation

The Covell’s Beach landfall site is located on Craigville Beach Road near the paved parking lot entrance to Covell’s
Beach, a public beach owned by the Town of Barnstable. Vineyard Wind anticipates construction staging operations to
use the paved beach parking lot.

The New Hampshire Avenue (Lewis Bay) landfall site would be located inside Lewis Bay where a road dead-ends
west of Englewood Beach at a low concrete bulkhead. Construction staging operations would occur at the paved
parking area for Englewood Beach, located approximately 300 feet (92 meters) north of the dead-end. Both landfall
sites are adjacent to seasonal homes.

The western OECR (extending from Covell’s Beach to the proposed substation) would not be adjacent to any public
recreation or open space features. The eastern OECR (extending from the New Hampshire Avenue landfall site) would
run beneath the public road adjacent to Sandy Pond Park and the Horse Pond Conservation Area, a natural area with
trails. The proposed substation would not be adjacent to any recreation facilities. Construction of the onshore cable duct
banks would occur over a 12-month period and would cause periodic disruption to local roads (see Section 3.4.6 for
road listing). However, the COP establishes that Vineyard Wind would not conduct activities along the OECR within
public roadways from Memorial Day through Labor Day unless authorized by the host town. Ongoing work could
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extend through June 15, subject to authorization of the host town. Vineyard Wind plans to consult with the towns
regarding the construction schedule and develop a Traffic Management Plan to minimize disruptions in the vicinity of
construction and installation activities (Epsilon 2018a).

Vineyard Wind plans to locate the Operations and Maintenance Facilities at Vineyard Haven, and would also use the
port facilities at the MCT. New Bedford Harbor is primarily industrial, with minimal recreational boating activity, and
is not near parks, public beaches, or other recreation resources. The Vineyard Haven Harbor supports a mix of
recreational, ferry, and commercial fishing vessel activity. No public parks, beaches, or other public recreational
facilities are immediately adjacent to the harbor. Section 3.4.7 discusses the existing demands and capacities of

New Bedford, Vineyard Haven, and other harbors potentially affected by the proposed Project.

Visual Resources

The proposed Project’s WTGs would be in open ocean approximately 14 miles (22.5 kilometers) south of Martha’s
Vineyard.

The overall affected environment for visual resources is the area from which any portion of the proposed Project
facilities would be visible (visual study area). A 627-foot-high (191-meter-high) wind turbine would potentially be
visible from a distance of up to 35.3 miles (56.8 kilometers) when considering only the obscuring effect of the
curvature of the earth’s surface. Therefore, the affected environment for visual impacts is a 35.3-mile (56.8-kilometer)
radius of the WDA. This distance is a conservative limit to potential views; beyond this point, an entire 627-foot
(191-meter) high turbine, as measured from sea level to the tip of the blade, would be below the horizon from the
perspective of a viewer on the ocean surface or at beach elevation (Epsilon 2018a). Between 27.4 and 35.3 miles

(44.1 and 56.8 kilometers), only the rotor blades would be potentially visible above the horizon from the perspective of
a beach-elevation viewer.

The top of the turbine nacelle (397 feet [121 meters] above mean sea level [AMSL]) would be visible to a viewer at the
ocean surface or at beach elevation at distances less than 27.4 miles (44.1 kilometers) (Epsilon 2018a). This includes
aviation hazard lighting affixed to the top of the nacelle (see Section 3.4.7), which would potentially be visible at night
(Saratoga Associates 2018).

These limits of visibility are considered conservative because they do not account for weather conditions, sea spray,
haze, and air pollution, which would fully or partially obscure the WTGs from view both day and night.

Field observations indicate that coastal topography, vegetation, and structures screen proposed Project visibility from
inland points. The onshore visual study is therefore limited to recreational areas and activities on the immediate
shoreline of the Massachusetts mainland; the southern coastline and some elevated locations on Nantucket and
Martha’s Vineyard (COP Appendix I1I-H.a, Figures 4 and 5; Epsilon 2018a); and shorelines facing the WDA on
Cuttyhunk Island, Nomans Island, Muskeget Island, and Tuckernuck Island.

Construction of proposed onshore Project components could potentially be visible from recreation areas immediately
adjacent to the OECRs and the onshore substation.

Aspects of Resource Potentially Affected

The proposed Project could potentially affect the following recreational and visual resources.
e Offshore facilities (during operations and maintenance, unless otherwise specified):

- Recreational fishing and shellfishing, to the extent that fish and shellfish populations are impacted by
construction, operations, and maintenance of the proposed Project;

- Recreational boating activity (including whale watching, sailing, power boating, and other on-water activities)
in the vicinity of offshore WTGs;

- Recreational fishing through both improved fishing conditions (if the WTGs act as fish aggregating structures)
and potential conflicts between WTGs and fishing gear;

- Boating in shallow waters, or fishing methods that require contact between fishing gear and the ocean or bay
floor, in locations where the cables are protected rather than buried completely, or where shifting sediment
causes cables to be exposed;

- Daytime and nighttime views from the mainland, Martha’s Vineyard, Nantucket, and open ocean in the
direction of the proposed WTGs, at distances up to 35.3 miles (56.8 kilometers) from the WDA, where not
obscured by the horizon line, topography, structures, or vegetation;

- Recreational boating and fishing in Lewis Bay, if the OECC impacts dredging operations; and

- Potential charter boat cruises to view the offshore wind facility.
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e Onshore facilities (during construction and maintenance activities):

- At the cable landfall sites, access to the beaches and beach parking areas at Covell’s Beach or Englewood
Beach;

- Along the cable routes, access to town parks adjacent to roads affected by the OECRs, specifically Sandy Pond
Park and Horse Pond Conservation Area in Yarmouth;

- Along the cable routes and near the onshore substation, potential impacts of construction dust and noise on
recreational users located proximate to the proposed-Project facilities; and

- From recreational areas that have views of onshore facilities, where not obscured by topography, structures, or
vegetation.

Condition and Trend

While the proposed Project area has a strong tourism industry and abundant coastal and offshore recreational facilities,
many of which are associated with scenic views, local jurisdictions face challenges maintaining the recreational
resources. The primary concern for the ocean-based resources is protection of water quality. The following are
recreation-related planning goals of the jurisdictions (Town of Barnstable 2010; Cape Cod Commission 2014; Martha’s
Vineyard Commission 2010; Ridley 2018; Town of Yarmouth 2015):

e Restoring natural resources that support recreational opportunities by improving coastal water quality through
enhanced wastewater treatment and stormwater management;

e Promoting ecotourism and balancing visitors needs with protection of the natural resources;

Increasing availability of public water access;

e Improving recreational facilities for year-round residents, especially providing recreation centers and adequate
athletic facilities; and

e Completing pathway networks and greenways.

3.4.4.2. Environmental Consequences

Relevant Design Parameters

The primary proposed-Project design parameters that would influence the magnitude of the impact on recreation and
tourism include the following elements of the maximum-case scenario (as described in Appendix G):

e  The design, height, and number of WTGs relative to onshore and offshore viewers. Maximum visual impact is
evaluated based upon the largest number of WTGs under consideration: 106 positions using the 8-MW turbines,
each of which would have a height of 627 feet (191 meters) to the tip of the blade (see the Visual Impact Analysis
discussion and simulations in the COP Volume III, Appendix I1I-H.a; Epsilon 2018a).?

e Design/visibility of lighting on the WTG nacelle and potential mitigation options to reduce light pollution (see
Appendix D). The greatest nighttime visual impact results from the aviation obstruction lighting requirement of
two red flashing lights per WTG nacelle, with 30 flashes per minute.

e Arrangement of WTGs and accessibility of WDA to recreational boaters. Vineyard Wind’s WTG layout would
consist of a grid-like pattern with spacing of 0.76 to 1 nautical mile between WTGs with corridors in a
northwest/southeast and northeast/southwest direction.

e The route chosen for the OECC that could affect recreational marine traffic (sailing, power boating, whale
watching, etc.), as well as recreational fishing or shellfishing due to differing marine traffic densities and use of the
near-shore coastal area.

e The onshore cable landfall site chosen and the selected OECR.

e The time of year during which onshore and near shore construction occurs. Tourism and recreational activities in
the study area tend to be higher from May through September, and especially from June through August.

Potential Variances in Impacts

Variability of the proposed-Project design as a result of the PDE includes the OECC and OECRs, the WTG design
selected (e.g., 8 MW, 10 MW machines), the exact placement and number of WTGs and ESPs, the final inter-array
cable layout, and the construction schedule. The impact assessment in this chapter analyzes the maximum-case
scenario.

The Project’s effects on nonmarket values would also vary. Nonmarket values “reflect the benefits individuals attribute
to experiences of the environment, uses of natural resources, or the existence of particular...conditions that do not
involve market transactions and therefore lack prices” (BLM 2013). In the context of the proposed Project, nonmarket

2 Although Vineyard Wind proposes 106 WTG placement locations as part of the PDE, no more than 100 total WTGs would be installed as part
of the proposed Project.
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values could include perceptions of visual resources that are not reflected in economic outcomes, or the social and
cultural values associated with healthy commercial or recreational fishing or boating industries. Nonmarket values are
inherently subjective, and would vary from person to person. The studies cited in the discussion of visual impacts in
Section 3.4.4.3 address nonmarket values associated with visual resources.

3.4.4.3. Impacts of Alternative A (Proposed Action) on Recreation and Tourism

Incremental Contribution of the Proposed Action

This section discusses the direct and indirect impacts of routine and non-routine activities associated with Proposed
Action construction, operations and maintenance, and decommissioning.

Direct and Indirect Effects of Routine Activities

Routine activities would include construction, operations and maintenance, and decommissioning of the Proposed
Action, as described in Chapter 2. Section 3.1 defines direct and indirect impacts. Direct impacts would include the
temporary or permanent loss of access to or enjoyment of onshore or offshore recreation areas, activities, resources, or
facilities due to the presence of construction activity, WTGs, or other components of the Proposed Action. Indirect
impacts would include the economic consequences of altered or reduced use of recreation areas, activities or facilities,
such as reduced tourism employment or revenues (see Section 3.4.1.3). Changes in fish, shellfish, and marine mammal
populations that are the basis of recreational activities (fishing, shellfishing, and whale watching) could impact tourism
and recreational activities (see Sections 3.3.6.2, 3.3.5.2, and 3.3.7.2).

The sections below summarize the potential direct and indirect impacts of the Proposed Action on recreation and
tourism during the various phases of the Proposed Action.

Construction and Installation of Offshore Components

Offshore construction and installation of the Proposed Action would temporarily restrict access to the OECC route. An
average of four cable-laying, support, and crew vessels and a maximum of six vessels may be deployed along sections
of the OECC during construction and installation activities (COP Volume III, Section 7.8.2.1.2 and Appendix III-[;
Epsilon 2018a). Construction and installation is anticipated to occur from winter through fall 2021 (COP Volume I,
Figure 1.5-1; Epsilon 2018a); while it is not specified how long vessels would be present at a given location, there
would be at least one location where cable splicing is necessary, requiring a vessel to remain at the same location for
several days (COP Volume I, Section 4.2.3.3; Epsilon 2018a). Section 3.4.7.2 discusses impacts on vessel navigation,
including proposed safety zones, duration of OECC construction, and mitigation.

In addition to recreational sailboats and powerboats, commercial ferry services operating out of Hyannis, Martha’s
Vineyard, and Nantucket would cross the OECC route. Selection of the New Hampshire Avenue landfall site would
result in an OECC route through Lewis Bay, which would impact the ferry and other vessel traffic based in and near
Hyannis, one of the densest marine traffic areas in the study area (USCG 2016). The temporary displacement of marine
traffic from Lewis Bay during OECC installation would have a greater impact than in Nantucket Sound due to the
greater density of vessel movements and the absence of alternative routes into and out of Lewis Bay. The impact would
be greatest at the mouth of Lewis Bay, which ferry vessels traverse multiple times a day. BOEM could require
additional mitigation of the following nature (see Appendix D):

e Require that the OECC within the federally designated Lewis Bay navigation channel be buried at a depth (to be
determined by the USCG) sufficient to allow ongoing maintenance dredging or future increased channel depth; or

e Require that OECC construction use a route that avoids the federally designated Lewis Bay navigation channel
altogether.

Recreational boaters outside of Lewis Bay would generally be able to avoid Proposed Action vessels and access
restrictions associated with the OECC. The temporary need for slight changes in navigation routes due to Proposed
Action construction would constitute a minor impact. Vessel travel requiring a specific route that crosses or
approaches the OECC, especially within Lewis Bay, could potentially experience moderate impacts. While Hy-Line
Cruises does not anticipate disruptive impacts on their ferry routes during the cable-laying process, they requested
frequent Notices To Mariners and routine radio communication as OECC routes and construction plans are finalized
(COP Appendix III-I; Epsilon 2018a). COP Appendix III-I describes proposed marine vessel operator stakeholder
engagement and communication procedures, which would include communication with recreational fishing interests
and ferry operators, which may help mitigate impacts on vessel operators (Volume III; Epsilon 2018a).

Construction within the WDA, anticipated to take place over a 1.5- to 2-year period, beginning in the second or third
quarter of 2020 and extending through mid-2022, would also impact recreational boaters (COP Volume I, Figure 1.5-1;
Epsilon 2018a). Vineyard Wind would use a flexible, temporary safety zone around active construction areas, rather
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than one zone around the whole WDA, so that vessels could traverse arecas of the WDA where construction is not
occurring. Recreational boating activity within the WDA, approximately 36 miles (57.9 kilometers) from Hyannis and
15 miles (24.1 kilometers) from the south coast of Martha’s Vineyard, is much less frequent than in coastal areas (see
Section 3.4.4.1). Vineyard Wind would mitigate impacts through communication efforts resulting in a minor
temporary impact.

Long-distance sailing races occasionally traverse the WDA. Two of these, the Transatlantic Race and the Marion to
Bermuda Race, are scheduled to occur in June 2019. These races typically occur every 2 to 4 years; therefore, the next
running after 2019 could occur during construction within the WDA (Transatlantic Race 2018; McLean 2018).
Vineyard Wind would work with event organizers and the USCG in advance of these events (see Section 3.4.7.3)
(COP Appendix III-I, Section 8.2.2; Epsilon 2018a). The need to adjust racing routes to avoid construction areas and
the associated safety zones, with the proposed safety measures, would result in moderate impacts on the sailing
community.

Ongoing traffic from Proposed Action-related vessels, including large vessels carrying assembled WTGs or WTG
components from the MCT to the WDA, could also complicate recreational-vessel navigation. Marine construction
traffic would be primarily from the MCT in New Bedford Harbor, with potentially modest amounts of traffic from
other ports. Over the course of the entire construction phase, an average of 25 vessels would be present in the WDA or
OECC, and the Proposed Action would generate an average of seven daily vessel trips between both the primary and
secondary ports and the WDA or OECC. During the period of maximum activity, an average of 46 construction vessels
would be present in the WDA or OECC, and Proposed Action construction would generate an average of 18
construction vessel trips per day in or out of construction ports. In maximum conditions, this could theoretically include
up to 46 trips in a single day, including up to 4 trips per day to or from secondary ports, with the remainder originating
or terminating at the MCT (COP Appendix III-I, Section 5.2.2; Epsilon 2018a). Recreational vessels would experience
delays within the ports serving the construction, especially New Bedford Harbor, as described in more detail in Section
3.4.7. Outside of the harbor areas, the construction vessel traffic would have negligible impacts on recreational boating.

Even where areas within or near the WDA are available for recreational boating during construction, increased noise
from construction within the WDA could temporarily inconvenience recreational boaters, with minor impacts. Noise
from pile driving, the noisiest aspect of WTG installation, is estimated to be 60 dB on the A-weighted scale at a
distance of 1 nautical mile from the construction zone (COP Appendix III-I, Section 7.5.1.1; Epsilon 2018a),
comparable to the noise level of a normal conversation (OSHA 2011).

The temporary disruptions to or changes in offshore fish, shellfish, and whale populations would have a moderate
impact on charter or individual fishing, shellfishing, or whale-watching activities, although whale-watching voyages
typically travel north of Cape Cod, away from the WDA. Section 3.4.5 addresses the Proposed Action’s impacts on
charter fishing.

Overall, construction and installation of the Proposed Action offshore components would have temporary, moderate
impacts on recreation and tourism.

Construction and Installation of Onshore Project Components

Installation of the OECC landfall and onshore cable components of the Proposed Action are anticipated to occur over a
period of approximately 19 months, from fall 2019 through spring 2021 (COP Volume I, Figure 1.5-1; Epsilon 2018a).
As noted in 3.4.4.1, construction within the ROW of public roads would not occur between Memorial Day and Labor
Day, unless authorized by the host town, and Vineyard Wind plans to develop a Traffic Management Plan. Vineyard
Wind would not perform activities at the landfall site where transmission would transition from offshore to onshore
during the months of June through September, unless authorized by the host town. Typical construction hours would
extend from 7:00 a.m. to 6:00 p.m., with nighttime work performed only when necessary (e.g., crossing a busy road).

Onshore construction and installation would result in the following impacts on recreation and tourism:

e The landfall sites would experience disturbance for two construction events: installation of the cable
onshore/offshore transition vaults, and HDD or trenching in preparation for joining the onshore and offshore
cables. Construction of the Covell’s Beach landfall site could prevent the use of part of the beach parking lot, and
could discourage beach visitation due to noise and activity associated with construction. Similarly, construction of
the New Hampshire Avenue landfall site could prevent use of part of a parking lot used by Englewood Beach
visitors, while construction noise and activity could disturb residents and visitors in the area. These impacts would
be unavoidable during construction, but would be temporary, and would avoid the summer peak tourism season;
therefore, onshore construction would have moderate impacts on recreation and tourism at the landfall sites.

e (Cable installation from the landfall beach to the substation would temporarily slow traffic on roads adjacent to the
OECR, inconveniencing drivers accessing tourist or recreational areas. The Traffic Management Plan, coordination
with towns, and avoidance of summer months would minimize traffic disruptions. Accordingly, construction of the
OECR would have minor temporary impacts on recreation and tourism.
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e  As part of the HCA with the Town of Barnstable, if Vineyard Wind selects the Covell’s Beach landfall site, they
would provide funds to the town for reconstruction of a bathhouse at Covell’s Beach (Town of Barnstable 2018b).
This would be a minor beneficial impact for recreation.

e One variant for the OECR from the New Hampshire Avenue Landfall Site—Eastern Variant #3 (see Figure 2.1-1
in Chapter 2 and COP Figure 2.2.1 [Volume [; Epsilon 2018a]) would locate the OECR along the same alignment
as a planned extension of the Cape Cod Rail Trail, from Willow Street in Yarmouth to Mary Dunn Way in
Barnstable (Cape Cod Commission 2013). As stated in the HCA with the Town of Barnstable, Vineyard Wind
would coordinate construction with trail proponents, and would conduct preparatory work to facilitate subsequent
bike path installation (Town of Barnstable 2018b). These efforts would be a minor beneficial impact for
recreation.

e The proposed substation site is located within an industrial area, and BOEM anticipates its construction to have
negligible impacts on recreational or tourism activities.

Construction activities at the MCT and other harbors used for construction staging, including onshore storage,
fabrication, and shipping activity, would be consistent with existing industrial uses at these facilities, and BOEM
therefore anticipates them to have negligible impacts on tourism or recreational activities.

Operations and Maintenance of Offshore Components

During operations and maintenance of the Proposed Action, the permanent presence of WTGs would create new
obstacles for recreational vessels. AIS transmissions found that recreational vessels ranging in size from 16 to

61 meters (52 to 200 feet) navigated within the WDA in 2016 and 2017, representing approximately 10 percent of all
AIS vessel transmissions. In comparison, recreational vessels in Nantucket Sound accounted for 48 and 45 percent of
all AIS transmissions in 2016 and 2017, respectively (COP Appendix III-I: Epsilon 2018a). At their lowest point, WTG
blades would be 89 feet (27 meters) above the surface. At this height, larger sailboats would need to navigate around
the RSA, while smaller vessels could navigate unobstructed (except for the WTG monopiles). The AIS data from 2016
and 2017 also showed that two sailing vessels with a mast height greater than 89 feet (27 meters) traversed the WDA
multiple times during these years (COP Appendix III-I Epsilon 2018a).

To the degree that the WTGs and OECC would affect the habitat and abundance of species targeted by recreational
fishing, the Proposed Action could impact recreational fishing and shellfishing. As addressed in Section 3.3.6, the scour
protection around the WTG foundations would likely attract forage fish as well as game fish, which could provide new
opportunities for recreational anglers. However, the magnitude of benefits to recreational fishermen from WTGs
providing new structure for fish may be reduced due to the distance from shore (Starbuck and Lipsky 2013).
Operations and maintenance of the Proposed Action would therefore have negligible beneficial impacts on
recreational fishing,

Offshore wind projects such as the Proposed Action often raise concerns about the impacts of visible WTGs on
recreation and tourism activities, particularly along coastal areas. To local residents and tourists, these coastal areas are
considered to be highly scenic, and public places with ocean views are important recreational and tourist destinations.
The COP’s Visual Impact Analysis (COP Appendix I1I-H.a; Epsilon 2018a) provides visual simulations of the
Proposed Action from 20 observation points. WTGs would be visible from south-facing coastlines and some elevated
areas on Nantucket, Martha’s Vineyard, several smaller islands (Tuckernuck, Muskeget, Nomans, and Cuttyhunk), and
substantial portions of Cape Cod’s southern coastline (COP Figure 3, Appendix III-H.a; Epsilon 2018a). In general, the
COP concludes that “from all coastal vantage points WTGs [would] appear low on the distant horizon and [would be]
difficult to perceive” in clear conditions, and that WTGs would not be discernible during hazy or foggy daytime
conditions. The meteorological assessment indicates that haze, fog, and other atmospheric conditions limit visibility to
less than 10 miles (16.1 kilometers) approximately 30 percent of the time on an annual basis. The proposed WTGs,
which are approximately 14.7 miles (23.7 kilometers) from the closest coastline, would be obscured by atmospheric
conditions for an even greater percentage of the time (COP Appendix III-H.a; Epsilon 2018a).

At night, required aviation obstruction lighting on the WTGs, consisting of red lights on the nacelle flashing 30 times
per minute, would be visible in clear conditions from most coastal locations within about 27.4 miles (44.1 kilometers).
This would include Nantucket, Martha’s Vineyard, Nomans Land, Muskeget Island, and Tuckernuck Island, but not
the mainland of Cape Cod. The required USCG marine vessel safety lights on the WTG foundations would not be
visible from land. The visibility of aviation obstruction lighting would be substantially limited by the distance from
coastal vantage points. The Visual Impact Assessment states that, “At greater than 23 km (14 mi) aviation obstruction
lights will be visible very low on the horizon and will appear to shimmer and vary in intensity due to the slow flash
rate, intermittent shadowing as rotating blades pass in front of the light source, and atmospheric variations. Visibility
can be frequently reduced or blocked by fog, snow, particulate matter, smog or any combination of thereof”

(COP Appendix I1I-H.a, Section 6.2.1; Epsilon 2018a).
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Additionally, BOEM could require the utilization of an ADLS as a mitigation measure to be implemented as a
condition of COP approval (see Chapter 2). An ADLS, if utilized, would only activate FAA hazard lighting when an
aircraft is near the WTGs (within 3 nautical miles from and within 1,000 feet above a wind turbine). The system would
therefore reduce the visibility of nighttime lighting and further reduce nighttime visual impacts. An analysis of FAA
radar returns in proximity to the WDA for the period between October 1, 2016 and September 30, 2017 indicated that
an ADLS system would have been activated at night 235 times during the year, with a total of 3 hours and 49 minutes
of light activation time (i.e., approximately one minute per activation); this equates to lights being activated less than
0.1 percent of nighttime hours (COP Appendix III-N; Epsilon 2018a).

For viewers on vessels near the WDA, the visual contrast introduced by the WTGs and ESPs would be stronger than
from the coast. See Figure 3.4.4-1 for the area within which the WTGs would be visible. “In a close approach, the very
large form and strong geometric lines of both the individual WTGs and the array of WTGs could dominate views, and
the large sweep of the moving rotors would command visual attention” (COP Appendix III-H.a; Epsilon 2018a),
although the impact on any single viewer would be subjective (Brownlee et al. 2012).

Numerous studies and surveys have evaluated the impacts of offshore wind energy facilities on tourism. A 2018
University of Rhode Island study of the impacts of the Block Island Wind Farm includes a literature review
(Bidwell and Smythe 2017, Appendix I). Key findings included:

e Concerns about visual impacts of offshore wind facilities decrease as distances of the wind facility from shore
increase;

e More frequent visitors to an area may be most concerned about potential wind facilities based on their desire to
preserve natural or pristine settings; and

e Tourist attitudes towards wind facilities are influenced by personal factors, beliefs about renewable energy and the
environment, motivations for tourism, and feelings about the landscape.

Most studies in the literature review used surveys to determine potential impacts of not-yet-built wind facilities;
however, some were able to assess the impacts of constructed wind energy facilities. A 2012 review of two studies of
existing wind facilities in England and Scotland concluded that the wind facilities did not result in decreased tourist
numbers, tourist experience, or tourist revenue. A 2013 study of wind facilities in Denmark, England, and Scotland also
found no negative impact on tourism from offshore wind facilities.

The University of Rhode Island study included a series of focus groups representing boating, fishing, and coastal
recreation participants, interest groups, and businesses, which discussed the five-turbine close-to-shore Block Island
Wind Farm (Bidwell and Smythe 2017, Appendix [V). Overall, participants assessed the impact on recreation and
tourism as more beneficial than negative. The focus groups concluded that:

e The wind facility attracted tourists, leading to new opportunities for charter boat businesses;

e The foundations of the WTGs attracted abundant marine life, providing an excellent location for fishing or
shellfishing;

o The attraction of numerous fishing boats to the WTGs could be a disadvantage, due to perceived crowding; and

e Most participants saw the aesthetic impact of the five WTGs as primarily beneficial, although some visitors and
boaters expressed negative perceptions.

The University of Delaware recently evaluated the impacts of visible offshore WTGs on beach use, based on surveys of
beachgoers using visual simulations (Parsons and Firestone 2018). Generally, the closer the WTGs are to shore, the
greater the share of respondents reporting that their experience would have been worsened. A break-even point
occurred at 15 miles (24.1 kilometers), about the distance of the Proposed Action’s closest WTGs from Martha’s
Vineyard beaches. At this distance, the percentage of respondents who reported that their beach experience would be
wors