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Office of Renewable Energy Programs, Environment Branch for
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Bureau of Ocean Energy Management
Office (703) 458-5108
bonnie.houghton@boem.gov

Area: Renewable Energy Lease No. OCS-A-0483 (Lease Area)
Date for Comments: February 14, 2023
Abstract:

This Draft Environmental Impact Statement (EIS) assesses the reasonably foreseeable impacts on
physical, biological, socioeconomic, and cultural resources that could result from the construction and
installation, operations and maintenance (O&M), and conceptual decommissioning of the Coastal
Virginia Offshore Wind Commercial Project (Project) proposed by Dominion Energy, in its Construction
and Operations Plan (COP). The proposed Project described in the COP and this Draft EIS would
construct, operate, maintain, and eventually decommission an up-to 3,000-megawatt (MW) wind energy
facility on the Outer Continental Shelf (OCS) offshore Virginia and associated onshore power distribution
facilities. This Draft EIS was prepared in accordance with the requirements of the National
Environmental Policy Act (42 United States Code 4321-4370f) and implementing regulations of the
Council on Environmental Quality and the Department of the Interior. This Draft EIS will inform the
Bureau of Ocean Energy Management’s decision on whether to approve, approve with modifications, or
disapprove the Project’s COP. Publication of the Draft EIS initiates a 60-day public comment period,
after which all comments received will be assessed and considered by BOEM in preparation of a Final
EIS.
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direct steerable pipe thrusting
deep-water route

Environmental Assessment
Engineer Circular
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essential fish habitat
Environmental Impact Statement
electromagnetic fields
electromagnetic forces
Endangered Species Act
Erosion and Sediment Control
Federal Aviation Administration
Triangle Reef Fish Haven
finding of no significant impact
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full-time equivalent

geological and geophysical
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hazardous air pollutant
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S. Executive Summary

S.1. Introduction

This Draft Environmental Impact Statement (EIS) assesses the reasonably foreseeable impacts on
physical, biological, socioeconomic, and cultural resources that could result from the construction and
installation, operations and maintenance (O&M), and conceptual decommissioning of a commercial-scale
offshore wind energy facility and transmission cable to shore known as the Coastal Virginia Offshore
Wind Commercial Project (CVOW-C or Project). The Bureau of Ocean Energy Management (BOEM)
has prepared the Draft EIS under the National Environmental Policy Act (NEPA) (42 U.S. Code [U.S.C.]
4321-4370¢). This Draft EIS will inform BOEM’s decision on whether to approve, approve with
modifications, or disapprove the Project’s Construction and Operations Plan (COP).

Cooperating agencies may rely on this EIS to support their decision-making. In conjunction with
submitting its COP, Virginia Electric and Power Company doing business as Dominion Virginia Power
(Dominion Energy, the lessee) applied to the National Marine Fisheries Service (NMFS) for an incidental
take authorization under the Marine Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C.
1361 et seq.), for incidental take of marine mammals during Project construction. NMFS is required to
review applications and, if appropriate, issue an incidental take authorization under the MMPA. NMFS
intends to adopt the Final EIS if, after independent review and analysis, NMFS determines the Final EIS
to be sufficient to support the authorization. The U.S. Army Corps of Engineers (USACE) similarly
intends to adopt the EIS to meet its responsibilities under Section 404 of the Clean Water Act (CWA) and
Section 10 and Section 14 of the Rivers and Harbors Act of 1899 (RHA).

S.2. Purpose and Need for the Proposed Action

In Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, issued January 27, 2021,
President Joseph R. Biden stated that it is the policy of the United States “to organize and deploy the full
capacity of its agencies to combat the climate crisis to implement a Government-wide approach that
reduces climate pollution in every sector of the economy; increases resilience to the impacts of climate
change; protects public health; conserves our lands, waters, and biodiversity; delivers environmental
justice; and spurs well-paying union jobs and economic growth, especially through innovation,
commercialization, and deployment of clean energy technologies and infrastructure.”

Through a competitive leasing process under 30 Code of Federal Regulations (CFR) 585.211, Dominion
Energy was awarded commercial Renewable Energy Lease OCS-A-0483. Dominion Energy has the
exclusive right to submit a COP for activities within the Lease Area, and it has submitted a COP to
BOEM proposing the construction and installation, O&M, and conceptual decommissioning of an
offshore wind energy facility in the Lease Area (the Project) (Figure S-1).

Dominion Energy’s goal is to develop a commercial-scale offshore wind energy facility in the Lease
Area; to provide between 2,500 and 3,000 megawatts (MW) of energy, making landfall in Virginia
Beach, Virginia; and to use the offshore wind power generated from the proposed Project to supply its
own customers (see Section 1.3 of the COP). Based on the goals of Dominion Energy, BOEM’s authority,
and Executive Order 14008, the purpose of BOEM’s action is to respond to Dominion Energy’s COP
proposal and determine whether to approve, approve with modifications, or disapprove Dominion
Energy’s COP to construct and install, operate, and maintain, and decommission a commercial-scale
offshore wind energy facility within the Lease Area (the Proposed Action). BOEM’s action is needed to
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further the United States policy, including Executive Order 14008, to make Outer Continental Shelf
(OCS) energy resources available for expeditious and orderly development, subject to environmental
safeguards (43 U.S.C. 1332(3)), including consideration of natural resources, safety of navigation, and
existing ocean uses.

In addition, the National Oceanic and Atmospheric Administration’s NMFS received a request for
authorization to take marine mammals incidental to construction activities related to the Project under the
MMPA on February 16, 2022. NMFS’ issuance of an MMPA incidental take authorization is a major
federal action, and, in relation to BOEM’s action, is considered a connected action (40 CFR 1501.91(1)).
The purpose of the NMFS action—which is a direct outcome of Dominion Energy’s request for
authorization to take marine mammals incidental to specified activities associated with the Project (e.g.,
pile driving)—is to evaluate the lessee’s request pursuant to specific requirements of the MMPA and its
implementing regulations administered by NMFS, consider impacts of the lessee’s activities on relevant
resources, and, if appropriate, issue the authorization. NMFS needs to render a decision regarding the
request for authorization due to NMFS’ responsibilities under the MMPA (16 U.S.C. 1371(a)(5)(A and
D)) and its implementing regulations. If, after independent review, NMFS makes the findings necessary
to issue the requested authorization, NMFS, after independent review, intends to adopt BOEM’s EIS to
support that decision and fulfill its NEPA requirements.

USACE Norfolk District anticipates a permit action to be undertaken through authority delegated to the
District Engineer by 33 CFR 325.8, under Section 10 of the RHA (33 U.S.C. 403) and Section 404 of the
CWA (33 U.S.C. 1344). In addition, it is anticipated that a Section 408 permission will be required
pursuant to Section 14 of the RHA (33 U.S.C. 408) for any proposed alterations that have the potential to
alter, occupy, or use any USACE federally authorized Civil Works projects. USACE considers issuance
of a permit or permissions under these three delegated authorities a major federal action connected to
BOEM’s Proposed Action (40 CFR 1501.9(e)(1)). The purpose and need for the Project as provided by
the lessee in Section 1.3 of the COP and reviewed by USACE for NEPA purposes is to provide a
commercially viable offshore wind energy project within the area covered by Lease OCS-A-0483 to help
states achieve their renewable energy goals. The basic Project purpose, as determined by USACE for
Section 404(b)(1) guidelines evaluation, is offshore wind energy generation. The overall Project purpose
for Section 404(b)(1) guidelines evaluation, as determined by USACE, is the construction and operation
of a commercial-scale offshore wind energy project for renewable energy generation and distribution to
the PJM Interconnections energy grid. The purpose of the USACE Section 408 action as determined by
Engineer Circular 1165-2-220 is to evaluate the lessee’s request and determine whether the proposed
alterations are injurious to the public interest or impair the usefulness of the USACE project. The USACE
Section 408 permission is needed to ensure that Congressionally authorized projects continue to provide
their intended benefits to the public. USACE intends to adopt BOEM’s EIS to support its decision on any
permits or permissions requested under Section 10 of the RHA, Section 404 of the CWA, or Section 14 of
the RHA. USACE would adopt the EIS pursuant to 40 CFR 1506.3 if, after its independent review of the
document, it concludes that the EIS satisfies USACE’s comments and recommendations. Based on its
participation as a cooperating agency and its consideration of the Final EIS, USACE would issue a
Record of Decision to formally document its decision on the Proposed Action.
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S.3. Public Involvement

On July 2, 2021, BOEM issued a Notice of Intent (NOI) to prepare an EIS, initiating a 30-day public
scoping period from July 2 to August 2, 2021 (86 Federal Register 35329). The NOI solicited public
input on the significant resources and issues, impact-producing factors, reasonable alternatives, and
potential mitigation measures to analyze in the EIS. BOEM also used the NEPA scoping process to
initiate the Section 106 consultation process under the National Historic Preservation Act (54 U.S.C.
300101 et seq.), as permitted by 36 CFR 800.2(d)(3), and sought public comment and input through the
NOI regarding the identification of historic properties or potential effects on historic properties from
activities associated with approval of the Dominion COP. BOEM held three virtual public scoping
meetings on July 12, July 14, and July 20, 2021, to present information on the Project and NEPA process,
answer questions from meeting attendees, and to solicit public comments. Scoping comments were
received through Regulations.gov on docket number BOEM-2021-0040, via email to a BOEM
representative, and through oral testimony at each of the three public scoping meetings. BOEM received
total of 52 comment submissions from federal and state agencies, local governments, non-governmental
organizations, and the general public during the scoping period. The topics most referenced in the scoping
comments included mitigation and monitoring; commercial fisheries and for-hire recreational fishing;
finfish, invertebrates, and essential fish habitat; marine mammals; birds; air quality and climate change;
employment and job creation; wetlands and Waters of the U.S.; purpose and need; alternatives; and
cumulative impacts. BOEM considered all scoping comments while preparing this Draft EIS. Publication
of this Draft EIS initiates a 60-day public comment period. BOEM will consider the comments received
on the Draft EIS during preparation of the Final EIS.

S.4. Alternatives

BOEM considered a reasonable range of alternatives during the EIS development process that emerged
from scoping, interagency coordination, and internal BOEM deliberations. The Draft EIS evaluates the
No Action Alternative and four action alternatives (two of which have sub-alternatives). The action
alternatives are not mutually exclusive; BOEM may select a combination of alternatives that meet the
purpose and need of the proposed Project. The alternatives are as follows:

e No Action Alternative
e Alternative A—Proposed Action
0 Alternative A-1—Revised Layout to Align Substations and Wind Turbine Generators (WTGs)

e Alternative B—Revised Layout to Accommodate the Fish Haven and Navigation
e Alternative C—Sand Ride Impact Minimization Alternative

e Alternative D—Onshore Habitat Impact Minimization Alternative

0 Alternative D-1—Interconnection Cable Route Option 6 (Hybrid Route)
0 Alternative D-2—Interconnection Cable Route Option 1

Alternatives considered but dismissed from detailed analysis and the rationale for their dismissal are
described in Section 2.1.6.

S4.1 No Action Alternative

Under the No Action Alternative, BOEM would not approve the COP. Project construction and
installation, O&M, and decommissioning would not occur, and no additional permits or authorizations for
the Project would be required. Any potential environmental and socioeconomic impacts, including
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benefits, associated with the Project as described under the Proposed Action would not occur. However,
all other existing or other reasonably foreseeable future activities described in Appendix F, Planned
Activities Scenario, would continue. The ongoing effects of the No Action Alternative serve as the
baseline against which all action alternatives are evaluated.

S.4.2 Alternative A—Proposed Action

The Proposed Action would construct, operate, maintain, and eventually decommission an up-to
3,000-MW wind energy facility on the OCS offshore Virginia and associated onshore power distribution
facilities within the range of design parameters described in Chapters 1 through 3 of the CVOW-C COP
(Dominion Energy 2022) and summarized in Table S-1 and Appendix E, Project Design Envelope and
Maximum-Case Scenario. Under the Proposed Action, the wind energy facility would consist of up to
205 WTGs ranging from 14 MW to 16 MW each. Refer to Chapter 2 of the CVOW-C COP (Dominion
Energy 2022) for additional details on Project design.

e Alternative A-1 — Revised Layout to Align Substations and WTGs: Alternative A-1 is the same as
Alternative A, except that under Alternative A-1 the three offshore substations (OSSs) would be
placed within the rows of the gridded WTG layout, taking the place of three WTG positions (i.e.,
Alternative A-1 would result in up to 202 WTGs and three OSSs).

Table S-1 Summary of Project Design Envelope Parameters

Project Parameter Details

General (Layout and Project Size)

e 176 to 205 WTGs

¢ Anticipated to begin offshore construction in 2024 (foundations) and 2025 (WTGs)

e Construction of the Project is expected to be complete within approximately 3 years
WTGs and Foundations

e Siemens Gamesa Renewable Energy SG 14-222 DD WTG with power-boost technology
e 14-to 16-MW WTGs characterized as “minimum” and “maximum” capacity

¢ Rotor diameter ranging from 725 to 761 feet (221 to 232 meters)

¢ Hub height from mean sea level (MSL) ranging from 446 to 489 feet (136 to 149 meters)
¢ Turbine tip height from MSL ranging from 804 to 869 feet (245 to 265 meters)

¢ Installation of monopiles through pile driving

e Scour protection is proposed to be installed around WTG monopile foundations. Installation vessels
to include jack-up, platform supply, crew transfer, tugs, barges, heavy-lift vessels, fall pipe vessels,
walk-to-work, and other support vessel types as necessary.

Inter-Array Cables
e Up to 66-kV cables buried 3.3 to 9.8 feet (1 to 3 meters) beneath the seabed

e Up to 300 miles (484 kilometers) total length of inter-array cables (average inter-array cable length of
5,868 feet [1,789 meters] between turbines)

¢ Installation by jet trenching, chain cutting, trench former, or other available technologies

¢ Installation vessels to include deep-draft cable lay, walk-to-work, crew transfer, trenching support,
burial tool, survey, multipurpose support vessels, and other support vessel types as necessary
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Project Parameter Details

Offshore Export Cables

e Up to nine 230-kV offshore export cables buried 3.3 to 16.4 feet (1 to 5 meters) beneath the seabed;
with additional cover in some sections, total burial depth may be up to 24.6 feet (7.5 meters)

¢ Nine offshore export cables (in a single corridor)
¢ Up to 416.9 miles (671 kilometers) total length of offshore export cable

¢ Installation by jet trenching, plowing, chain cutting, trench former, or other available technologies

¢ Installation vessels to include pull-in support barge, tug, multipurpose support, survey, shallow-draft
cable lay, hydroplow, crew transfer, deep-draft, walk-to-work, trenching support, burial tool vessels,
and other support vessel types as necessary

e Cable protection at the cable crossings

Offshore Substations

e Three OSSs

e OSSs installed atop piled jacket foundations

e Scour protection installed at all foundation locations

¢ Installation vessels to include barge, tug, transport, heavy lift, anchor handling, jack-up vessels,
platform support, and other support vessel types as necessary

Onshore Facilities

¢ Landfall of offshore export cable(s) would be completed via Trenchless Installation

e Maximum area of temporary disturbance for cable landing location: 2.8 acres (1.1 hectares
maximum temporary workspace at the Nearshore Trenchless Installation Area approximately 8.8
acres [3.6 hectares])

¢ Construction work area for the switching station: maximum of approximately 45.4 acres (18.4
hectares)

¢ Construction work area for the upgrades at the onshore substation (existing Dominion Energy
Fentress substation): maximum of approximately 18.5 acres (7.5 hectares)

e Maximum onshore export cable length of approximately 4.41 miles (7.10 kilometers)

e Maximum interconnection cable length of approximately 14.2miles (22.9 kilometers)

e Maximum area of temporary disturbance for onshore export cable route of approximately 26.6 acres
(10.8 hectares) acres (27.6 hectares)’

¢ Maximum area of permanent disturbance for onshore export cable route of approximately 1.0 acre
(0.4 hectares)?

¢ Maximum area of temporary disturbance for Interconnection Cable Route Option 1 of approximately
0 acres (0 hectares)?

¢ Maximum area of permanent disturbance for Interconnection Cable Route Option 1 of approximately
1 acre (0.4 hectare)?

e Maximum area of temporary disturbance for Hybrid Interconnection Cable Route Option 6 of
approximately 29.0 acres (11.7 hectares)*

e Maximum area of permanent disturbance for Hybrid Interconnection Cable Route Option 6 of
approximately 4.2 acres (1.7 hectares)®

Sources: COP Table 1.2-1; Dominion Energy 2022; BOEM and Dominion Energy 2022..
kV = kilovolt; MSL = mean sea level.

"For the purposes of this analysis, the estimated temporary disturbance for the onshore export cable route is
associated with the areas of the route that are surface trenched (60-foot-wide [18-meter-wide] trench for ~3.7 miles [6
kilometers]).

2For the purposes of this analysis, the estimated permanent disturbance for the onshore export cable route is
associated with the permanent structures (i.e., manhole vaults).
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3 For the purposes of this analysis, the total permanent disturbance for Interconnection Cable Route Option 1 is
associated with the new permanent structures (i.e., transmission towers) to be installed within the new/proposed
right-of-way. For the purposes of this analysis, it is assumed that no other land disturbance will occur within the
interconnection cable route.

4 For the purposes of this analysis, the estimated temporary disturbance for Hybrid Interconnection Cable Route
Option 6 is associated with the area of the underground portion of the route that is surface trenched.

5 For the purposes of this analysis, the estimated permanent disturbance for Hybrid Interconnection Cable Route
Option 6 is associated with the permanent structures (i.e., manhole vaults for the underground portion of the route
and transmission towers for the overhead portion of the route).

S.4.3 Alternative B—Revised Layout to Accommodate the Fish Haven and
Navigation

Under Alternative B, the construction, O&M, and eventual decommissioning of a 2,587-MW wind energy
facility on the OCS offshore Virginia would occur within the range of the design parameters outlined in
the COP, subject to applicable mitigation measures. However, the fish haven area along the northern
boundary of the Lease Area would be an exclusion zone where eight WTGs and associated inter-array
cables and other Project infrastructure would not be sited. Three WTGs and associated inter-array cables
would also be excluded from the northwest corner of the Lease Area to avoid conflicts with a proposed
vessel traffic fairway. Up to 176 WTGs under Alternative B would each be 14 MW and capable of
generating up to 14.7 MW using power-boost capability in a 0.93- by 0.75-nautical-mile (1.72- by
1.39-kilometer) offset grid in an east—west by northwest by southeast gridded layout. The three OSSs
would be placed within the rows of the gridded WTG layout to minimize disruptions to surface and aerial
navigation through the Wind Turbine Area. This configuration would still allow micrositing of
infrastructure (WTGs, inter-array cables, and OSSs), up to 500 feet, to avoid sensitive cultural resources
and marine habitats. Onshore components would be the same as described under Alternative A.

S.4.4 Alternative C—Sand Ridge Impact Minimization Alternative

Alternative C was developed through the scoping process for the Draft EIS in response to comments
received requesting an alternative to minimize impacts on offshore benthic habitats. Under Alternative C,
the construction, O&M, and eventual decommissioning of a wind energy facility would include a similar
offshore layout and range of design parameters as described under Alternative B. However, in addition to
avoiding the fish haven and the proposed vessel traffic fairway, Alternative C would avoid and minimize
impacts on sand ridge habitat and shipwrecks through a combination of micrositing of infrastructure
(WTGs, inter-array cables, and OSSs), up to 500 feet, the removal of four WTGs from priority ridge
habitat, and the relocation of one WTG to a spare position. Under Alternative C, the removal of four
WTGs and relocation of one WTG allows for the reconfiguration of inter-array cabling that would
otherwise be developed within priority sand ridge habitats, thus reducing potential seafloor disturbance,
including the cross-cutting and trenching of sand ridges. As a result, an up-to 2,528 MW wind energy
facility consisting of up to 172 WTGs (inclusive of two spare WTG positions) and three OSSs with
associated export cables would be developed under Alternative C. As under Alternative B, Alternative C
would use 14 MW WTGs generating up to 14.7 MW each using power-boost capability in a 0.93- by
0.75-nautical-mile (1.72- by 1.38-kilometer) offset grid pattern. Onshore components would be the same
as described under the Proposed Action.

S45 Alternative D—Onshore Habitat Minimization Alternative

Alternative D was developed through the scoping process for the Draft EIS in response to public
comments regarding the potential impacts on sensitive onshore habitats, including wetlands. Under
Alternative D, the construction, O&M, and eventual decommissioning of a wind energy facility would
include the same offshore layout and range of design parameters as Alternative A: an up-to 3,000 MW
wind energy facility consisting of up to 205 WTGs ranging from 14 MW to 16 MW each and three OSSs
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in the Lease Area, with associated export cables. Unlike Alternative A, the construction of onshore
interconnection cables under Alternative D would follow either Interconnection Cable Route Option 1 or
Interconnection Cable Route Option 6 (Hybrid Route). Therefore, under Alternative D BOEM would
consider and potentially approve Interconnection Cable Route Option 1 or Interconnection Cable Route
Option 6, whereas only Interconnection Cable Route Option 1 is considered under Alternative A. Each of
the following sub-alternatives may be individually selected or combined with any or all other alternatives
or sub-alternatives, subject to the combination meeting the purpose and need.

e Alternative D-1: Interconnection Cable Route Option 1 would be the same as described under the
Proposed Action and would be approximately 14.2 miles (22.9 kilometers) long and installed entirely
overhead. From the common location north of Harpers Road, Interconnection Cable Route Option 1
would continue to the onshore substation, and the new Harpers Switching Station would be located at
Naval Air Station (NAS) Oceana Parcel, pending Navy approval.

e Alternative D-2: Interconnection Cable Route Option 6 (Hybrid Route) would be approximately
14.2 miles (22.9 kilometers) long and mostly follow the same route as Interconnection Cable Route
Option 1, with the exception of the switching station. Interconnection Cable Route Option 6 would be
installed via a combination of underground and overhead construction methods. Following
Interconnection Cable Route Option 1 as an underground transmission line for approximately
4.5 miles (7.2 kilometers) to a point north of Princess Anne Road, Interconnection Cable Route
Option 6 would transition to an overhead transmission line configuration. The Chicory Switching
Station would be built north of Princess Anne Road; therefore, no aboveground switching station
would be built at Harpers Road. From the Chicory Switching Station, Interconnection Cable Route
Option 6 would align with Interconnection Cable Route Option 1 for the remaining 9.7 miles
(15.6 kilometers) to the onshore substation. The maximum construction and operational corridor for
the underground portion of Interconnection Cable Route Option 6 would be 86.5 feet (26 meters); the
overhead portion would be 250 feet (76.2 meters), which is equivalent to the corridor width for
Interconnection Cable Route Option 1.

Interconnection Cable Route Option 1 would be an entirely overhead route, while Interconnection Cable
Route Option 6 (Hybrid Route) would involve installation of the interconnection cable using a hybrid of
overhead and underground construction methods. Both interconnection cable route options are intended to
avoid and minimize impacts on onshore sensitive habitats, including wetlands, surface waters, and
ecological cores when compared to the other interconnection cable routes considered in the Project
Design Envelope (Interconnection Cable Route Options 2 through 5).

S.5. Environmental Impacts

This Draft EIS uses a four-level classification scheme to characterize the potential beneficial impacts and
adverse impacts of alternatives as either negligible, minor, moderate, or major. Resource-specific
adverse and beneficial impact level definitions are presented in each Chapter 3 resource section. Table
S-2 summarizes the impacts of each alternative and the impacts of each alternative combined with other
reasonably foreseeable impacts. Under the No Action Alternative, the environmental and socioeconomic
impacts and benefits of the action alternatives would not occur.

NEPA implementing regulations (40 CFR 1502.16) require that an EIS evaluate the potential unavoidable
adverse impacts associated with a proposed action. Adverse impacts that can be reduced by mitigation
measures but not eliminated are considered unavoidable. The same regulations also require that an EIS
review the potential impacts of 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.
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Appendix L, Other Impacts, describes potential unavoidable adverse impacts. Most potential unavoidable
adverse impacts associated with the Proposed Action would occur during the construction phase and
would be temporary. Appendix L also 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.
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Table S-2 Summary and Comparison of Impacts Among Alternatives with No Mitigation Measures
Alternative B Alternative C Alternative D
Resource No Action Alternative A Revised Layout to Sand Ridge Impact Onshore Habitat
Alternative Proposed Action Accommodate the Fish Minimization Impact Minimization
Haven and Navigation Alternative Alternative
3.4 Air Quality
Alternative Impacts | Moderate
Alternative Moderate;
Combined with moderate
Other Foreseeable | beneficial
Impacts
3.5 Bats
Alternative Impacts
Alternative

Combined with
Other Foreseeable
Impacts

3.6 Benthic Resources

Alternative Impacts | Moderate; Negligible to Negligible to moderate; Negligible to Negligible to
moderate moderate; moderate moderate beneficial moderate; moderate moderate; moderate
beneficial beneficial beneficial beneficial

Alternative Moderate; Moderate; moderate Moderate; moderate Moderate; moderate Moderate; moderate

Combined with moderate beneficial beneficial beneficial beneficial

Other Foreseeable | beneficial

Impacts

3.7 Birds

Alternative Impacts | Moderate Negligible to Negligible to moderate; | Negligible to Moderate

moderate; moderate moderate beneficial moderate; moderate
beneficial beneficial

Alternative Moderate; Moderate; moderate Moderate; moderate Moderate; moderate Moderate; moderate

Combined with moderate beneficial beneficial beneficial beneficial

Other Foreseeable | beneficial

Impacts
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Alternative B

Alternative C

Alternative D

Combined with
Other Foreseeable
Impacts

3.9 Commercial Fisheries and For-Hire Recreational Fishing

Resource No Action Alternative A Revised Layout to Sand Ridge Impact Onshore Habitat
Alternative Proposed Action Accommodate the Fish Minimization Impact Minimization
Haven and Navigation Alternative Alternative
3.8 Coastal Habitats
Alternative Impacts | Moderate
Alternative Negligible Moderate; minor

beneficial

Alternative Impacts

Moderate to
major on
commercial
fisheries and
moderate on for-
hire recreational

Moderate on
commercial fisheries
and for-hire
recreational fishing;
minor beneficial on
for-hire recreational

Moderate on commercial
fisheries and for-hire
recreational fishing;
minor beneficial on for-
hire recreational fishing

Moderate on
commercial fisheries
and for-hire
recreational fishing;
minor beneficial on
for-hire recreational

Moderate to major on
commercial fisheries
and moderate on for-
hire recreational
fishing

Impacts

fisheries and
moderate on for-
hire recreational
fishing

recreational fishing;
minor beneficial on
for-hire recreational
fishing

fishing; minor beneficial
on for-hire recreational
fishing

recreational fishing;
minor beneficial on
for-hire recreational
fishing

fishing fishing fishing
Alternative Moderate to Major on commercial Major on commercial Major on commercial Moderate to major on
Combined with major on fisheries and fisheries and moderate fisheries and commercial fisheries
Other Foreseeable | commercial moderate on for-hire on for-hire recreational moderate on for-hire and moderate on for-

hire recreational
fishing

3.10 Cultural Resources

Alternative Impacts

Moderate on
individual onshore
and offshore
cultural resources

Moderate to major on
onshore and offshore
cultural resources
without National
Historic Places Act
(NHPA) pre-
construction
requirements

Moderate to major on
onshore and offshore
cultural resources
without NHPA pre-
construction
requirements

Moderate to major on
onshore and offshore
cultural resources
without NHPA pre-
construction
requirements

Negligible to major on
onshore and offshore
cultural resources
without NHPA pre-
construction
requirements
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Alternative B

Alternative C

Alternative D

Other Foreseeable
Impacts

and offshore
cultural resources

construction NHPA
requirements,
considering long-term
or permanent and
irreversible impacts on
cultural resources

implementation of
mitigation measures

Resource No Action Alternative A Revised Layout to Sand Ridge Impact Onshore Habitat
Alternative Proposed Action Accommodate the Fish Minimization Impact Minimization
Haven and Navigation Alternative Alternative
Alternative Moderate on Moderate to major Negligible to major Negligible to major Negligible to major
Combined with individual onshore | without pre- assuming assuming assuming

implementation of
mitigation measures

implementation of
mitigation measures

Alternative
Combined with
Other Foreseeable
Impacts

3.12 Environmental Justice

3.11 Demographics, Employment, and Economics
Alternative Impacts

Alternative Impacts

Alternative
Combined with
Other Foreseeable
Impacts

Minor to
moderate; minor
beneficial

Negligible to Negligible to moderate; Negligible to Negligible to
moderate; minor minor beneficial moderate; minor moderate; minor
beneficial beneficial beneficial
Negligible to Negligible to moderate; | Negligible to Negligible to
moderate; minor minor beneficial moderate; minor moderate; minor
beneficial beneficial beneficial
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Resource

No Action
Alternative

Alternative A
Proposed Action

Alternative B
Revised Layout to
Accommodate the Fish
Haven and Navigation

Alternative C
Sand Ridge Impact
Minimization
Alternative

Alternative D
Onshore Habitat
Impact Minimization
Alternative

3.13 Finfish, Invertebrates, and Essenti

al Fish Habitat

Alternative Impacts | Minor to Negligible to Negligible to moderate Negligible to moderate | Negligible to moderate
moderate moderate; minor
beneficial
Alternative Minor to Negligible to moderate | Negligible to moderate Negligible to moderate | Negligible to moderate
Combined with moderate;
Other Foreseeable | moderate
Impacts beneficial

3.14 Land Use and Coastal Infrastructure

Alternative Impacts

Alternative
Combined with
Other Foreseeable
Impacts

3.15 Marine Mammals

Alternative Impacts | Negligible to Negligible to Negligible to moderate; Negligible to Negligible to
moderate; minor moderate; minor minor beneficial moderate; minor moderate; minor
beneficial beneficial beneficial beneficial

Alternative Moderate to Moderate to major Moderate to major; Moderate to major; Moderate to major;

Combined with major minor beneficial minor beneficial minor beneficial

Other Foreseeable
Impacts

3.16 Navigation and Vessel Traffic

Alternative Impacts | Moderate Minor to moderate Minor to major Minor to major Minor to moderate
Alternative Minor to Minor to major Minor to major Minor to major Minor to major
Combined with moderate

Other Foreseeable
Impacts
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Alternative B

Alternative C

Alternative D

Marine Mineral
extraction, marine
and national
security uses,
aviation and air
traffic, cables and
pipelines, and
radar systems;
moderate on
scientific research
and surveys

mineral extraction;
moderate on military
and national security
uses; negligible on
aviation and air traffic
with implementation of
mitigation measures;
negligible on cables
and pipelines with
implementation of
mitigation measures;
minor on radar
systems; major on
scientific research and
surveys

extraction; moderate on
military and national
security uses; negligible
on aviation and air traffic
with implementation of
mitigation measures;
negligible on cables and
pipelines with
implementation of
mitigation measures;
minor on radar systems;
major on scientific
research and surveys

mineral extraction;
moderate on military
and national security
uses; negligible on
aviation and air traffic
with implementation of
mitigation measures;
negligible on cables
and pipelines with
implementation of
mitigation measures;
minor on radar
systems; major on
scientific research and
surveys

Resource No Action Alternative A Revised Layout to Sand Ridge Impact Onshore Habitat
Alternative Proposed Action Accommodate the Fish Minimization Impact Minimization
Haven and Navigation Alternative Alternative
3.17 Other Uses
Alternative Impacts | Negligible on Minor on marine Minor on marine mineral | Minor on marine Minor on marine

mineral extraction;
moderate on military
and national security
uses; negligible on
aviation and air traffic
with implementation of
mitigation measures;
negligible on cables
and pipelines with
implementation of
mitigation measures;
minor on radar
systems; major on
scientific research and
surveys

Alternative
Combined with
Other Foreseeable
Impacts

Minor on marine
mineral extraction
and national
security and
military uses;
negligible on
aviation and air
traffic, cables and
pipelines, and
radar systems;
major on scientific
research and
surveys

Negligible to minor on
aviation and air traffic;
negligible to minor on
cables and pipelines;
negligible to minor for
marine mineral
extraction; negligible
to minor on radar
systems; moderate on
most military and
national security uses;
negligible to minor on
radar systems;
moderate for scientific
research and surveys

Negligible to minor on
aviation and air traffic;
negligible to minor on
cables and pipelines;
negligible to minor on
marine mineral
extraction; negligible to
minor on radar systems;
moderate on most
military and national
security uses; negligible
to minor on radar
systems; major on
scientific research and
surveys

Negligible to minor on
aviation and air traffic;
negligible to minor on
cables and pipelines;
negligible to minor on
marine mineral
extraction; negligible
to minor on radar
systems; moderate on
most military and
national security uses;
negligible to minor on
radar systems; major
on scientific research
and surveys

Negligible to minor on
aviation and air traffic;
negligible to minor on
cables and pipelines;
negligible to minor on
marine mineral
extraction; negligible
to minor on radar
systems; moderate on
most military and
national security uses;
negligible to minor on
radar systems; major
on scientific research
and surveys
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No Action

Resource )
Alternative

Alternative A
Proposed Action

Alternative B
Revised Layout to
Accommodate the Fish
Haven and Navigation

Alternative C
Sand Ridge Impact
Minimization
Alternative

Alternative D
Onshore Habitat
Impact Minimization
Alternative

3.18 Recreation and Tourism

Alternative Impacts | Negligible;
negligible
beneficial

Alternative
Combined with
Other Foreseeable
Impacts

3.19 Sea Turtles

Combined with
Other Foreseeable
Impacts

major

Alternative Impacts | Moderate Moderate Moderate Moderate Moderate
Alternative Moderate; minor Moderate Moderate Moderate Moderate
Combined with beneficial

Other Foreseeable

Impacts

3.20 Scenic and Visual Resources

Alternative Impacts _ Minor to moderate Minor to moderate Minor to moderate Moderate
Alternative Moderate to Moderate Moderate Moderate Moderate

3.21 Water Quality
Alternative Impacts

Alternative
Combined with
Other Foreseeable
Impacts

3.22 Wetlands

Minor to moderate

Minor to moderate

Minor to moderate

Minor to moderate

Moderate

Alternative Impacts

Moderate to major

Moderate to major

Moderate to major

Moderate to major
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Alternative A
Proposed Action

Alternative B
Revised Layout to
Accommodate the Fish
Haven and Navigation

Alternative C
Sand Ridge Impact
Minimization
Alternative

Alternative D
Onshore Habitat
Impact Minimization
Alternative

Resource No Action
Alternative
Alternative Moderate

Combined with
Other Foreseeable
Impacts

Moderate to major

Moderate to major

Moderate to major

Moderate to major

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

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

impact has been applied.

NRHP = National Register of Historic Places.
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1. Introduction

This Draft Environmental Impact Statement (EIS) assesses the potential biological, socioeconomic,
physical, and cultural impacts that could result from the construction, operations and maintenance
(O&M), and conceptual decommissioning of the Coastal Virginia Offshore Wind Commercial Project
(CVOW-C or Project) proposed by Virginia Electric and Power Company doing business as Dominion
Virginia Power (Dominion Energy or lessee), in its Construction and Operations Plan (COP; Dominion
Energy 2022)."! The proposed Project described in the COP and this Draft EIS is a wind farm between
2,500 and 3,000 megawatts (MW) in power capacity that would be sited 27 miles (23.75 nautical miles)
off the Virginia Beach, Virginia, coastline within the area covered by Renewable Energy Lease No.
OCS-A-0483 (Lease Area). The Project would supply the offshore wind power that it generates to the
customers of Dominion Energy. 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 60-day public comment period; BOEM will use the comments
received during the public comment period to inform preparation of the Final EIS.

This Draft EIS was prepared following the requirements of the National Environmental Policy Act
(NEPA) (42 United States Code [U.S.C.] 4321-4370f) and NEPA implementing regulations of the
Council on Environmental Quality (CEQ) (40 Code of Federal Regulations [CFR] 1500-1508). CEQ
revised these regulations on April 20, 2022, and the current regulations, effective May 20, 2022, contain
a presumptive time limit of 2 years for completing EISs and a presumptive page limit of 150 pages or
fewer or 300 pages for proposals of unusual scope or complexity. BOEM has followed those limits in
preparing this EIS in accordance with the new regulations. Additionally, this Draft EIS was prepared
consistent with the U.S. Department of the Interior (DOI) NEPA regulations (43 CFR 46), longstanding
federal judicial and regulatory interpretations, and Administration priorities and policies including the
Secretary of the Interior’s Order No. 3399 requiring bureaus and offices to not apply any of the provisions
of the 2020 changes to CEQ regulations (85 Federal Register 43304—43376) “in a manner that would
change the application or level of NEPA that would have been applied to a proposed action before the
2020 Rule went into effect.”

1.1. Background

In 2009, DOI issued final regulations for the Outer Continental Shelf (OCS) Renewable Energy Program,
which was authorized by the Energy Policy Act of 2005. The Energy Policy Act provisions implemented
by BOEM provide a framework for issuing renewable energy leases, easements, and rights-of-way for
OCS activities (Section 1.3, Regulatory Framework). BOEM’s renewable energy program has four
phases: (1) planning and analysis, (2) lease issuance, (3) site assessment, and (4) construction and
operations. The history of BOEM’s planning and leasing activities offshore Virginia is summarized in
Table 1-1.

! The Dominion Energy COP and appendices are available on BOEM’s website: https://www.boem.gov/renewable-
energy/state-activities/cvow-construction-and-operations-plan.

1-1
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Table 1-1 History of BOEM Planning and Leasing Offshore Virginia

Year Milestone

On February 3, 2012, BOEM published a Call for Information and Nominations (Call) for
Commercial Leasing for Wind Power on the OCS Offshore Virginia in the Federal Register.

2012 The public comment period for the Call closed on March 19, 2012. In response, BOEM
received eight commercial indications of interest.
On February 3, 2012, BOEM published in the Federal Register a notice of availability (NOA) of
2012 a final Environmental Assessment (EA) and finding of no significant impact (FONSI) for

commercial wind lease issuance and site assessment activities on the Atlantic OCS offshore
New Jersey, Delaware, Maryland, and Virginia.

On December 3, 2012, BOEM published a Proposed Sale Notice requesting public comments
2012 | on the proposal to auction one lease offshore Virginia for commercial wind energy
development.

On July 23, 2013, BOEM published a Final Sale Notice, which stated that a commercial lease
sale would be held September 4, 2013, for the wind energy area (WEA) BOEM had designated
2013 offshore Virginia. The Virginia WEA was auctioned as one lease, and Virginia Electric and
Power Company (doing business as Dominion Virginia Power) was the winner (Renewable
Energy Lease OCS-A-0483.

2016— | On March 2, 2016, Dominion Energy submitted a Site Assessment Plan (SAP) for Lease
2017 OCS-A-0483. BOEM approved the SAP on October 12, 2017.

2020- | On October 28, 2020, Dominion Energy submitted a new SAP for Lease OCS-A-0483. BOEM
2021 approved the SAP on October 1, 2021.

On December 17, 2020, Dominion Energy submitted a COP for the construction, operations,
2020- | and conceptual decommissioning of the Project within the Lease Area. Updated versions of the
2022 COP were submitted on June 29, 2021; October 29, 2021; December 3, 2021; and May 6,

2022.

2021 On July 2, 2021, BOEM published a notice of intent (NOI) to prepare an EIS for the proposed
Project.

2022 On December 16, 2022, BOEM published an NOA of a Draft EIS, initiating a 60-day public

comment period for the Draft EIS.

1.2. Purpose and Need of the Proposed Action

In Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, issued January 27, 2021,
President Joseph R. Biden stated that it is the policy of the United States “to organize and deploy the full
capacity of its agencies to combat the climate crisis to implement a Government-wide approach that
reduces climate pollution in every sector of the economy; increases resilience to the impacts of climate
change; protects public health; conserves our lands, waters, and biodiversity; delivers environmental
justice; and spurs well-paying union jobs and economic growth, especially through innovation,
commercialization, and deployment of clean energy technologies and infrastructure.”

Through a competitive leasing process under 30 CFR 585.211, Dominion Energy was awarded
commercial Renewable Energy Lease OCS-A-0483. Dominion Energy has the exclusive right to submit
a COP for activities within the Lease Area, and it has submitted a COP to BOEM proposing the
construction and installation, O&M, and conceptual decommissioning of an offshore wind energy facility
in the Lease Area (the Project).

Dominion Energy’s goal is to develop a commercial-scale offshore wind energy facility in the Lease
Area, to provide between 2,500 and 3,000 MW of energy, making landfall in Virginia Beach, Virginia,
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and use the offshore wind power generated from the proposed Project to supply its own customers (see
Section 1.3 of the COP). Dominion Energy’s goal of 2,500 to 3,000 MW of offshore wind energy in
service by 2028 is mandated for Dominion Energy under the 2020 Virginia Clean Economy Act.? Based
on the goals of the lessee, BOEM’s authority, and Executive Order 14008, the purpose of BOEM’s action
is to respond to Dominion Energy’s COP proposal and determine whether to approve, approve with
modifications, or disapprove Dominion Energy’s COP to construct and install, operate, and maintain, and
decommission a commercial-scale offshore wind energy facility within the Lease Area (the Proposed
Action). BOEM’s action is needed to further the United States policy, including Executive Order 14008,
to make OCS energy resources available for expeditious and orderly development, subject to
environmental safeguards (43 U.S.C. 1332(3)), including consideration of natural resources, safety of
navigation, and existing ocean uses.

In addition, the National Oceanic and Atmospheric Administration (NOAA) National Marine Fisheries
Service (NMFS) received a request for authorization to take marine mammals incidental to construction
activities related to the Project under the Marine Mammal Protection Act (MMPA) on February 16, 2022.
NMEFS’ issuance of an MMPA incidental take authorization is a major federal action, and, in relation to
BOEM’s action, it is considered a connected action (40 CFR 1501.9(e)(1)). The purpose of the NMFS
action—which is a direct outcome of Dominion Energy’s request for authorization to take marine
mammals incidental to specified activities associated with the Project (e.g., pile driving)—is to evaluate
the lessee’s request pursuant to specific requirements of the MMPA and its implementing regulations
administered by NMFS, consider impacts of the lessee’s activities on relevant resources, and, if
appropriate, issue the authorization. NMFS needs to render a decision regarding the request for
authorization due to NMFS’ responsibilities under the MMPA (16 U.S.C. 1371(a)(5)(A and D)) and its
implementing regulations. If NMFS makes the findings necessary to issue the requested authorization,
NMES, after independent review, intends to adopt BOEM’s EIS to support that decision and fulfill its
NEPA requirements.

The U.S. Army Corps of Engineers (USACE) Norfolk District anticipates a permit action to be
undertaken through authority delegated to the District Engineer by 33 CFR 325.8, under section 10 of the
Rivers and Harbors Act of 1899 (RHA) (33 U.S.C. 403) and section 404 of the Clean Water Act (CWA)
(33 U.S.C. 1344). In addition, it is anticipated that a section 408 permission will be required pursuant to
section 14 of the RHA of 1899 (33 U.S.C. 408) for any proposed alterations that have the potential to
alter, occupy, or use any USACE federally authorized Civil Works projects. The USACE considers
issuance of a permit or permissions under these three delegated authorities a major federal action
connected to BOEM’s Proposed Action (40 CFR 1501.9(e)(1)). The purpose and need for the Project as
provided by the lessee in Section 1.3 of the COP and reviewed by USACE for NEPA purposes is to
provide a commercially viable offshore wind energy project within the area covered by Lease OCS-A-
0483 to help states achieve their renewable energy goals. The basic Project purpose, as determined by
USACE for section 404(b)(1) guidelines evaluation, is offshore wind energy generation. The overall
Project purpose for section 404(b)(1) guidelines evaluation, as determined by USACE, is the construction
and operation of a commercial-scale offshore wind energy project for renewable energy generation and
distribution to the PJM Interconnections energy grid. The purpose of the USACE section 408 action as
determined by Engineer Circular (EC) 1165-2-220 is to evaluate the lessee’s request and determine
whether the proposed alterations are injurious to the public interest or impair the usefulness of the
USACE project. The USACE section 408 permission is needed to ensure that Congressionally authorized
projects continue to provide their intended benefits to the public. USACE intends to adopt BOEM’s EIS
to support its decision on any permits or permissions requested under section 10 of the RHA, section 404
of the CWA, or section 14 of the RHA. The USACE would adopt the EIS pursuant to 40 CFR 1506.3 if,
after its independent review of the document, it concludes that the EIS satisfies the USACE’s comments

2 https://lis.virginia.gov/cgi-bin/legp604.exe?201+sum+HB1526.
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and recommendations. Based on its participation as a cooperating agency and its consideration of the final
EIS, the USACE would issue a Record of Decision (ROD) to formally document its decision on the
proposed action.

1.3. Regulatory Framework

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

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

BOEM’s evaluation and decision on the COP are also governed by other applicable federal statutes and
implementing regulations such as NEPA and the Endangered Species Act (ESA;16 U.S.C. 1531-1544).
The analyses in this Draft EIS will inform BOEM’s decision under 30 CFR 585.628 for the COP that was
initially submitted to BOEM in December 2020 and later updated with new information on June 29, 2021;
October 29, 2021; December 3, 2021; and May 6, 2022.

The Environmental Assessment for commercial wind lease issuance and site assessment activities on the
Atlantic OCS offshore New Jersey, Delaware, Maryland, and Virginia (BOEM 2012) gives a more
comprehensive description of BOEM’s regulatory authority and decision-making process and is
incorporated by reference in this Draft EIS. BOEM is required to coordinate with tribes, federal agencies,
and state and local governments to ensure that renewable energy development occurs in a safe and
environmentally responsible manner. Appendix A, Required Environmental Permits and Consultations,
outlines the federal, state, regional, and local permits and authorizations that are required for the Project
and the status of each permit and authorization. Appendix A also provides a description of BOEM’s
consultation efforts during development of the Draft EIS.

1.4. Relevant Existing NEPA and Consulting Documents

BOEM previously prepared the following NEPA documents, which it used to inform preparation of this
Draft EIS and are incorporated in their entirety by reference.

e Final Programmatic EIS for Alternative Energy Development and Production and Alternate Use of

3 Public Law No. 109-58, § 119 Stat. 594 (2005).
4 Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Federal Register
19638-19871 (April 29, 2009).
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Facilities on the Outer Continental Shelf (BOEM 2007). This programmatic EIS examined the
potential environmental consequences of implementing the Alternative Energy and Alternate Use
Program on the OCS and established initial measures to mitigate environmental consequences. As
the program evolves and more is learned, the mitigation measures may be modified or new measures
developed.

e Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental
Shelf Offshore New Jersey, Delaware, Maryland, and Virginia, (BOEM 2012). BOEM prepared this
Environmental Assessment to determine whether issuance of a lease and approval of a Site
Assessment Plan within the wind energy area (WEA) offshore New Jersey, Delaware, Maryland, and
Virginia would lead to reasonably foreseeable significant impacts on the environment, and, thus,
whether an EIS should be prepared before a lease is issued.

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

1.5. Methodology for Assessing the Project Design Envelope

Dominion Energy would implement a Project Design Envelope (PDE) concept. This concept allows
Dominion Energy 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, foundations, submarine cables, and offshore substations.

This Draft EIS assesses the impacts of the PDE that is described in the CVOW-C COP and presented in
Appendix E, Project Design Envelope and Maximum-Case Scenario, 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 viewing each design
parameter independently. Certain resources may have multiple maximum-case scenarios, and the most
impactful design parameters may not be the same for all resources. Appendix E explains the PDE
approach in more detail and presents a detailed table outlining the design parameters with the highest
potential for impacts by resource area.

1.6. Methodology for Assessing Impacts

This Draft EIS assesses past, present (ongoing), and reasonably foreseeable future (planned) actions that
could occur during the life of the Projects. Ongoing and planned actions occurring within the geographic
analysis area include (1) other offshore wind energy development activities; (2) undersea transmission
lines, gas pipelines, and other submarine cables (e.g., telecommunications); (3) tidal energy projects;

(4) marine minerals use and ocean-dredged material disposal; (5) military use; (6) marine transportation
(commercial, recreational, and research-related); (7) fisheries use, management, and monitoring surveys;
(8) global climate change; (9) oil and gas activities; and (10) onshore development activities. Appendix F,
Planned Activities Scenario, describes the actions that BOEM has identified as potentially contributing to
the existing baseline, and the actions potentially contributing to cumulative impacts when combined with
impacts from the alternatives.

> BOEM’s draft guidance on the use of design envelopes in a COP is available at:
https://www.boem.gov/sites/default/files/renewable-energy-program/Draft-Design-Envelope-Guidance.pdf.
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1.6.1 Past and Ongoing Activities and Trends (Existing Baseline)

Each resource-specific Environmental Consequences section in Chapter 3, Affected Environment and
Environmental Consequences, of this Draft EIS includes a description of the baseline conditions of the
affected environment. The existing baseline considers past and present activities in the geographic
analysis area, including those related to offshore wind projects with an approved construction and
operations plan (e.g., CVOW-Pilot Project) and approved past and ongoing site assessment surveys, as
well as other non-wind activities (e.g., Navy military training, existing vessel traffic, climate change). The
existing condition of resources as influenced by past and ongoing activities and trends comprises the
existing baseline condition for impact analysis. Other factors currently affecting the resource, including
climate change, are also acknowledged for that resource and are included in the impact-level conclusion.

1.6.2 Cumulative Impacts of Ongoing and Planned Activities

It is reasonable to predict that future planned activities may occur over time and that, cumulatively, those
activities would affect the baseline conditions discussed in Section 1.6.1. Cumulative impacts are
analyzed and concluded separately in each resource-specific Environmental Consequences section in
Chapter 3 of this Draft EIS. The existing baseline condition as influenced by future planned activities
evaluated in Appendix F is assessed as cumulative impacts. The impacts of future planned offshore wind
projects are predicted using information from, and assumptions based on, COPs submitted to BOEM that
are currently undergoing independent review.

1-6
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2 Alternatives Including the Proposed Action

This chapter (1) describes the alternatives carried forward for detailed analysis in this Draft EIS, including
the Proposed Action, No Action Alternative, and other action alternatives; (2) describes the non-routine
activities and low-probability events that could occur during construction, O&M, and conceptual
decommissioning of the proposed Project; and (3) presents a summary and comparison of impacts by
alternative and resource affected.’

2.1 Alternatives Analyzed in Detail

BOEM considered a range of alternatives during the EIS development process that emerged from
scoping, interagency coordination, and internal BOEM deliberations. To be carried forward for analysis,
alternatives were required to meet the screening criteria identified in BOEM’s Process for Identifying
Alternatives for Environmental Reviews of Offshore Wind Construction and Operations Plans pursuant to
the National Environmental Policy Act (NEPA) (BOEM 2022). The alternatives carried forward for
detailed analysis in this Draft EIS are described in this subsection and summarized in Table 2-1. Section
2.1.6, Alternatives Considered but not Analyzed in Further Detail, describes the alternatives considered
but dismissed from detailed analysis and the rationale for their dismissal. The alternatives listed in Table
2-1 are not mutually exclusive. BOEM may “mix and match” the EIS alternatives to develop the preferred
alternative provided that the design parameters are compatible, and the preferred alternative would still
meet the purpose of and need for the Proposed Action.

BOEM considers those measures that Dominion Energy has committed to in its COP to be part of the
Proposed Action and action alternatives (COP, Executive Summary, Table ES-1; Dominion Energy
2022). The alternatives listed in Table 2-1 do not include additional mitigation measures that are analyzed
separately in this Draft EIS (Appendix H, Mitigation and Monitoring). BOEM, in consultation with
cooperating agencies, may select any of the mitigation measures identified in Appendix H in addition to
its preferred alternative, as long as the design parameters are compatible, and the preferred alternative and
mitigation measures would still meet the purpose and need. Additionally, compliance with applicable
laws and regulations by Dominion Energy and BOEM may require additional measures or changes to the
measures described in this Draft EIS. The completion of consultations under the MMPA, Section 7 of the
Endangered Species Act (ESA), the Magnuson-Stevens Fishery Conservation and Management Act, and
Section 106 of the National Historic Preservation Act (NHPA) may result in additional measures or
changes to the measures described in this Draft EIS.

NMEFS and USACE are serving as cooperating agencies and intend to adopt the Final EIS after
independent review and analysis to meet their NEPA compliance requirements. Under the Proposed
Action and other action alternatives, NMFS’ action alternative is to issue the requested Letter of
Authorization to the lessee to authorize incidental take for the activities specified in its application and
that are being analyzed by BOEM in the reasonable range of alternatives described herein. USACE is
required to analyze alternatives to the proposed Project that are reasonable and practicable pursuant to
NEPA and the CWA 404(b)(1) Guidelines. The range of alternatives analyzed in the Draft EIS, including
alternatives considered but dismissed, represents a reasonable range of alternatives for this analysis.

BOEM decided to use the NEPA substitution process for NHPA Section 106 purposes, pursuant to
36 CFR 800.8(c), during its review of the Project. Section 106 of the NHPA regulations, “Protection of

! Decommissioning as described in this analysis is considered conceptual because the lessee would submit a second
application for formal review and approval at the end of the project life.
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Historic Properties” (36 CFR 800), provides for use of the NEPA substitution process to fulfill a federal
agency’s NHPA Section 106 review obligations in lieu of the procedures set forth in 36 CFR 800.3
through 800.6. Please note that the substitution process does not lessen compliance with the fundamental
policies of Section 106; it is designed to allow greater procedural efficiency without lessening substantive
requirements. Draft avoidance, minimization, and mitigation measures to resolve adverse effects on
historic properties are presented in Appendix H. Ongoing consultation with consulting parties and
government-to-government consultation with tribal nations may result in additional measures or changes
to these measures.

All elements of the Proposed Action are included in BOEM’s analysis in this Draft EIS; however,
BOEM’s authority under the OCSLA only extends to the activities on the OCS.

Table 2-1 Alternatives Considered for Analysis
Alternative Description
Alternative A — Proposed Under Alternative A, the Proposed Action, the construction,
Action operation, maintenance, and eventual decommissioning of an up-to

3,000 MW wind energy facility consisting of up to 205 WTGs
ranging from 14 MW to 16 MW each and three offshore substations
(OSSs) in the Lease Area and associated export cables would
occur offshore Virginia and within the range of the design
parameters outlined in the COP (Dominion Energy 2022), subject to
applicable mitigation measures (Figure 2-1). Dominion would space
WTGs in a 0.93- by 0.75-nautical-mile offset grid pattern (east—west
by northwest by southeast gridded layout). The three OSSs would
be placed in offset positions between the gridded WTG layout. This
configuration would still allow micrositing of WTGs (up to 500 feet)
to avoid sensitive cultural resources and marine habitats.

Onshore components include a cable landing location in Virginia
Beach, Virginia.? Onshore export cables would transfer electricity
from the cable landing location to a switching station constructed
either north of Harpers Road or north of Princess Anne Road in
Virginia Beach, Virginia. An overhead interconnection cable route
would then connect the new Harpers Switching Station to the
Fentress Substation located in Chesapeake, Virginia.

Alternative A-1: Revised Layout to Align Substations and WTGs:
The three OSSs would be placed within the rows of the gridded
WTG layout. The realigned OSSs would take the place of three
WTG positions resulting in an up-to 3,000 MW wind energy facility
consisting of up to 202 WTGs ranging from 14 MW to 16 MW each
(Figure 2-2).

2 The cable landing location would be adjacent to the existing CVOW-Pilot Project landing location and at a
proposed parking lot west of the State Military Reservation (SMR) firing range (formerly known as Camp
Pendleton). This is the only cable landing location carried forward in the PDE and would be the same under all
alternatives (COP, Section 2.1.2.1; Dominion Energy 2022).
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Alternative

Description

Alternative B — Revised
Layout to Accommodate the
Fish Haven and Navigation

Under Alternative B, the Revised Layout to Accommodate the Fish
Haven® and Navigation Alternative, the construction, operation,
maintenance, and eventual decommissioning of a 2,587 MW wind
energy facility consisting of 176 WTGs (inclusive of three spare
WTG positions) and three OSSs in the Lease Area and associated
export cables would occur offshore Virginia within the range of
design parameters outlined in the COP, subject to applicable
mitigation measures. Dominion Energy would use only 14 MW
WTGs, each capable of generating up to 14.7 MW using power
boost capability, to avoid impacts due to construction and operation
of WTGs. Similar to Alternative A, Dominion would utilize WTGs in
a 0.93- by 0.75-nautical-mile offset grid pattern (east-west by
northwest by southeast gridded layout). However, under Alternative
B, the Fish Haven area located along the northern boundary of the
Lease Area would be an exclusion zone (e.g., eight WTGs and
associated infrastructure would not be developed or placed in the
Fish Haven area). Additionally, three WTGs and associated inter-
array cables would be excluded from the northwest corner of the
Lease Area to avoid a proposed vessel traffic fairway (Figure 2-3).
As under Alternative A-1, the three OSSs would be placed within
the rows of the gridded WTG layout. This configuration would still
allow micrositing of WTGs (up to 500 feet) to avoid sensitive
cultural resources and marine habitats.

Onshore components are the same as under Alternative A.

Alternative C — Sand Ridge
Impact Minimization
Alternative

Under Alternative C, the Sand Ridge Impact Minimization
Alternative, the construction, operation, maintenance, and eventual
decommissioning of a wind energy facility would include a similar
offshore layout of Project components as Alternative B. However, in
addition to avoiding the Fish Haven area and proposed vessel
traffic fairway, Alternative C would also avoid sand ridge habitat by
a combination of: micrositing WTGs, inter-array cables or OSSs (or
both) (up to 500 feet); the removal of four WTGs within priority sand
ridge habitat, and the relocation of one WTG. The removal and
relocation of these WTGs would allow for a reconfiguration of inter-
array cabling to minimize potential linear seafloor impacts and the
potential cross-cutting impacts to priority sand ridge habitat. As a
result, an up-to 2,528 MW wind energy facility consisting of up to
172 WTGs (inclusive of two spare WTG positions), and three OSSs
and associated export cables would be developed under Alternative
C (Figure 2-4). The generation capacity under Alternative C would
allow Dominion Energy to meet its minimum 2,500-MW need for the
project under the 2020 Virginia Clean Economy Act. As under
Alternative B, Alternative C would utilize 14 MW WTGs generating
up to 14.7 MW each using power boost capability in a 0.93- by
0.75-nautical mile offset grid pattern.

Onshore components are the same as under Alternative A.

3 The Fish Haven is an area of documented recreational fisheries uses within the northern border of the Lease Area
known as the Triangle Wrecks and Triangle Reef. The area consists of several large, scuttled World War I1-era ships,
tires, cable spools, and other materials deposited since the 1970s to facilitate an artificial reef development (COP
Sections 2.1.1 and 4.2.4.2; Dominion Energy 2022).
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Alternative

Description

Alternative D — Onshore
Habitat Impact Minimization
Alternative

Under Alternative D, the Onshore Habitat Impact Minimization
Alternative, the construction, operation, maintenance, and eventual
decommissioning of a wind energy facility would include the same
offshore layout of Project components as described under
Alternative A: an up-to 3,000 MW wind energy facility consisting of
up to 205 WTGs ranging from 14 MW to 16 MW each and three
OSSs in the Lease Area and associated export cables.

Unlike Alternatives A, B, and C, the construction of interconnection
cables under Alternative D would follow either Interconnection
Cable Route Option 1 or Interconnection Cable Route Option 6
(Hybrid Route), as described in the COP (Dominion Energy 2022).4
For purposes of comparative analyses, Interconnection Cable
Route Option 1 will be evaluated in all action alternatives. However,
under Alternative D, BOEM would approve either Interconnection
Cable Route Option 1 or 6 (Hybrid Route) to minimize impacts of
the proposed Project on onshore sensitive habitats (Figure 2-5).
Interconnection Cable Route Option 1 would be an entirely
overhead route, while Interconnection Cable Route Option 6
(Hybrid Route) would involve installation of the Interconnection
Cable using a hybrid of overhead and underground construction
methods. Both interconnection cable route options are intended to
avoid and minimize impacts on onshore sensitive habitats,
including wetlands, surface waters, and ecological cores. Each of
the following sub-alternatives may be individually selected or
combined with any or all other alternatives or sub-alternatives,
subject to the combination meeting the Project’s purpose and need.

Alternative D-1 (Figure 2-6): Interconnection Cable Route Option 1
would be approximately 14.2 miles (22.9 kilometers) long and
installed entirely overhead. From the common location north of
Harpers Road, Interconnection Cable Route Option 1 would
continue to the onshore substation and the new Harpers Switching
Station would be located at Naval Air Station (NAS) Oceana Parcel,
pending Navy approval.

Alternative D-2 (Figure 2-7): Interconnection Cable Route Option 6
(Hybrid Route) would be approximately 14.2 miles (22.9 kilometers)
long and mostly follow the same route as Interconnection Cable
Route Option 1, with the exception of the switching station.
Interconnection Cable Route Option 6 would be installed via

a combination of underground and overhead construction methods.
Following Interconnection Cable Route Option 1 as an underground
transmission line for approximately 4.5 miles (7.2 kilometers) to

a point north of Princess Anne Road, Interconnection Cable Route
Option 6 would transition to an overhead transmission line
configuration. The Chicory Switching Station would be built north of
Princess Anne Road; therefore, no aboveground switching station
would be bult at Harpers Road. From the Chicory Switching Station,
Interconnection Cable Route Option 6 would align with
Interconnection Cable Route Option 1 for the remaining 9.7 miles
(15.6 kilometers) to the onshore substation.

4 The CVOW-C COP (Dominion Energy 2022) identifies six different interconnection cable route options and refers
to them as Interconnection Cable Route Alternatives. The use of the word alternative in this context is not to
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Alternative Description
Alternative E — No Action Under Alternative E, the No Action Alternative, BOEM would not
Alternative approve the COP, and the Project construction and installation,

operation and maintenance, and conceptual decommissioning
would not occur, and no additional permits or authorizations for the
Project would be required. Any potential environmental and
socioeconomic impacts, including benefits, associated with the
Project as described under the Proposed Action would not occur.
However, all other existing or other reasonably foreseeable future
impact-producing activities would continue. The impact of the No
Action Alternative serves as the baseline against which all action
alternatives are evaluated.

Note: Components of alternatives may be individually selected and combined with any or all other alternatives,
subject to the combination meeting the purpose and need.

211 No Action Alternative

Under the No Action Alternative, BOEM would not approve the COP. Project construction and
installation, O&M, and decommissioning would not occur, and no additional permits or authorizations for
the Project would be required. Any potential environmental and socioeconomic impacts, including
benefits, associated with the Project as described under the Proposed Action would not occur. However,
all other existing or other reasonably foreseeable future activities described in Appendix F, Planned
Activities Scenario, would continue. The ongoing effects of the No Action Alternative serve as the
baseline against which all action alternatives are evaluated.

21.2 Alternative A—Proposed Action and Alternative A-1

The Proposed Action would construct, operate, maintain, and eventually decommission an up-to

3,000 MW wind energy facility on the OCS offshore Virginia and associated onshore power distribution
facilities (Figure 2-1). The boundary of the Lease Area is located 20.45 nautical miles (37.87 kilometers)
from the northwest corner to the Eastern Shore Peninsula and 23.75 nautical miles (43.99 kilometers)
from Virginia Beach, Virginia. Water depths in the Lease Area range from 57 feet (18 meters) to 139 feet
(42 meters). The Proposed Action is based on Dominion Energy’s maximum-case design parameters,
which is described in the COP and summarized in Appendix E, Project Design Envelope and Maximum-
Case Scenario. This subsection describes the construction and installation, O&M, and decommissioning
activities to be undertaken for the Proposed Action; COP Sections 1, 2, and 3 (Dominion Energy 2022)
provide additional details on Project design.

Alternative A-1 is the same as Alternative A, except that under Alternative A-1 the three OSSs would be
placed within the rows of the gridded WTG layout, taking the place of three WTG positions (i.e.,
Alternative A-1 would result in up to 202 WTGs and three OSSs) (Figure 2-2).

21.21 Construction and Installation

The Proposed Action would include the construction and installation of both onshore and offshore
facilities. Construction and installation would begin in 2023 and be completed in 2027. Dominion Energy
anticipates beginning with land-based construction (onshore export and interconnection cable installation,
switching station construction, and existing onshore substation upgrades) in the third quarter of 2023 and
finishing in 2025. Construction of the offshore components would begin in the fourth quarter of 2023

indicate a BOEM-developed alternative for the purposes of the EIS; therefore, BOEM uses Interconnection Cable
Route Option throughout this document.
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with scour protection pre-installation (ending in 2025), offshore export cable installation (ending in
2026), and monopile and transition piece transport and onshore staging (ending in 2026). Monopile
installation and offshore substation installation would occur from May 2024 through October 2025.
Transition piece installation and scour protection post-installation would occur in 2024 through 2026.
Inter-array cable installation and WTG pre-assembly and installation are planned to start in 2025 and end
in 2026 and 2027, respectively. Commissioning is planned for 2024 through 2027. As per Dominion
Energy’s commitment to seasonal restrictions from November through April, no WTG or OSS foundation
installation activities are planned for winter. Monopile and OSS pin pile installation is planned for part of
spring (May), summer (June, July, and August), and part of fall (September through October) annually.
Inter-array and offshore export cable emplacement associated with construction of the WTGs and OSSs
would occur during two separate construction seasons, which would provide a recovery period for sand
ridge habitats between the installation of the inter-array and offshore export cables. Additionally, there
would be an approximate 1- to 2.5-month period between installation of each offshore export cable
installation, with the potential for a longer period dependent on weather conditions and operational needs
for cable resupply. There would be several months of seafloor rest following the completion of offshore
export cable installation at one OSS prior to commencement of inter-array cable emplacement associated
with the next OSS (BOEM and Dominion Energy 2022). An indicative Project schedule is included in
COP Section 1, Table 1.1-3 (Dominion Energy 2022).

21.21.1 Onshore Activities and Facilities

Proposed Onshore Project elements include the cable landing location, the onshore export cable route, the
switching station, the onshore interconnection cable route(s), and expansions/upgrades to the onshore
substation that connects to the existing grid (these elements collectively compose the Onshore Project
area). Interconnection Cable Route Option 1 would be the selected onshore interconnection cable route
for the Project (Figure 2-1 and Figure 2-2). Appendix E describes the PDE for onshore activities and
facilities, and COP Section 3 (Dominion Energy 2022) provides additional details on construction and
installation methods.
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The proposed Project would include a cable landing location in Virginia Beach, Virginia, as shown in
COP Section 3, Figure 3.3-14 (Dominion Energy 2022). The cable landing would be located at the
proposed parking lot west of the firing range at the SMR. Dominion Energy plans to use trenchless
installation—direct steerable pipe thrusting (DSPT)—to install the offshore export cables under the beach
and dune and bring them to shore through a series of conduits. DSPT involves using a direct steerable
tunnel boring machine (DSTBM) to excavate ground along the design alignment while simultaneously
pushing steel casing pipes behind the DSTBM using a pipe thrusting machine. The pipe thrusting
machine is situated on the ground surface or (typically) in a shallow pit and uses pipe clamps to grip the
outside circumference of the pipe and thrust the steel casing pipe behind the DSTBM in compression.
This provides the force required to progress the DSTBM forward, which excavates the ground at the
leading edge of the casing pipe. Upon exiting the conduits, the nine 230-kilovolt (kV) offshore export
cables would be spliced to a series of nine separate single circuit horizontal directional drilling (HDD)
vaults laid in a single right-of-way and transition to the onshore export cables at the cable landing
location. The operational footprint for the cable landing location is anticipated to be approximately

2.8 acres (1.1 hectares).

Onshore export cables would transfer the electricity from the cable landing location to a common location
north of Harpers Road and would comprise 27 single-phase 230-kV onshore export cables installed
underground within the onshore export cable route corridor. The proposed Project currently includes

a single onshore export cable route that plans to use HDD below Lake Christine. HDD would create a
pilot bore along the cable corridor, expand the bore to a diameter necessary for the cables, then pull the
cables into the prepared borehole. The onshore export cable route (COP, Section 3, Figure 3.3-15;
Dominion Energy 2022) would be 4.41 miles (7.10 kilometers) long, and the operational corridor would
be approximately 51 acres (20.5 hectares).

The switching station would be constructed north of Harpers Road (Harpers Switching Station) in
Virginia Beach, Virginia (COP, Section 3, Figure 3.3-16; Dominion Energy 2022). The switching station
would collect power and convert an underground cable configuration to an overhead configuration. The
power would then be transmitted to the existing onshore substation for distribution to the grid. The
switching station would be an aboveground, fenced facility and would generally have the appearance of
a typical larger Dominion Energy substation. The operational footprint of Harpers Switching Station
would be approximately 21 acres (8.5 hectares). The switching station would serve as a transition point
where the power transmitted through twenty-seven 230-kV onshore export cables would be collected to
three 230-kV interconnection cables.

Dominion Energy evaluated five overhead interconnection cable route options and one hybrid
interconnection cable route option from Harpers Road to the onshore substation (COP, Section 3, Table
3.3-9 and Figure 3.3-15; Dominion Energy 2022). The CVOW-C COP identifies the six interconnection
cable route options within the PDE as Interconnection Cable Route Alternatives (COP, Section 2.1.2.4;
Dominion Energy 2022); the use of the word alternative in this context is not to indicate a BOEM-
developed alternative for the purposes of the EIS, but instead an interconnection cable routing option
developed by Dominion Energy. For all interconnection cable route options considered, a maximum
construction and operational corridor width of 250 feet (76.2 meters) would be needed for overhead
cables. Existing ROWs would be used to the extent practical. The height of the overhead interconnection
cable would vary from 75 feet (22.9 meters) to 170 feet (51.8 meters), depending on the terrain within the
route.

Dominion Energy selected Interconnection Cable Route Option 1 (overhead) as their preferred cable
route, and on August 5, 2022, the Virginia State Corporation Commission (VA SCC) approved, by
issuance of a certificate of public convenience and need (CPCN), Interconnection Cable Route Option 1.
The approved CPCN includes all of the transmission interconnection lines and stations starting 3 miles
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(4.8 kilometers) offshore, the single proposed underground lines and route from the State Military
Reservation to the Harpers Switching Station, and Interconnection Cable Route Option 1 for the overhead
lines from Harpers Switching Station to Fentress Substation. As a result, the Proposed Action includes
only Interconnection Cable Route Option 1 and associated transmission interconnection lines and stations.
On October 7, 2022, Dominion Energy requested that BOEM remove from consideration Interconnection
Cable Route Options 2, 3, 4, and 5; Interconnection Cable Route Option 6 (the hybrid interconnection
cable route option) is considered under Alternative D.

The existing onshore substation (Fentress Substation) that would be expanded and upgraded to
accommodate the electricity from the Project is located in Chesapeake, Virginia. The Fentress Substation
would serve as the final Point of Interconnection (POI) for power distribution to the Pennsylvania—New
Jersey—Maryland interconnection (PJM) grid. The current footprint of the onshore substation is
approximately 11.7 acres (4.7 hectares). The expansion/upgrades to the onshore substation footprint are
anticipated to require approximately an additional 6.8 acres (2.8 hectares), for a total of 18.5 acres

(7.5 hectares). The onshore substation expansions/upgrades would serve as the POI for the three
230/500-kV auto-transformers for connection into the grid. The existing equipment at the onshore
substation affected by this Project would include one 500-kV transmission line, two 230/500-kV
transformer banks, and a security fence. The onshore substation expansion/upgrades would include the
addition of three 230/500-kV transformer banks, a 500-kV gas-insulated switchgear building, static poles,
and other ancillary equipment. The facility is planned to be surrounded by a security fence approximately
20 feet (6.1 meters) high.

21.21.2 Offshore Activities and Facilities

Proposed Offshore Project components include WTGs and their foundations, OSSs and their foundations,
scour protection for foundations, inter-array cables, and offshore export cables (these elements
collectively compose the Offshore Project area). The proposed Offshore Project elements would be on the
OCS as defined in the OCSLA, with the exception of a portion of the offshore export cables, which would
be within state waters (COP, Executive Summary, Figure ES-1; Dominion Energy 2022). Appendix E
describes the PDE for offshore activities and facilities, and COP Section 3 provides additional details on
construction and installation methods.

Dominion Energy proposes the installation of 205 14 MW to 16 MW WTGs (COP, Section 3, Figure
3.3-4). The preferred WTG layout would be arranged in a grid pattern oriented at 35 degrees to minimize
wake losses within the Wind Turbine Area (COP, Section 3, Figure 3.3-4; Dominion Energy 2022).
WTGs would be spaced approximately 0.75 nautical mile (1.39 kilometers) in an east—west direction and
0.93 nautical mile (1.72 kilometers) in a north—south direction. However, the distances between some
turbines in the final WTG layout may be slightly larger or smaller, subject to micrositing; some WTG
foundation installation locations may shift up to 500 feet (152 meters) to avoid obstructions, and sensitive
cultural and natural resources, and due to local site condition variations. Turbine tip height as measured
from mean sea level would be between 804 feet (245 meters) and 869 feet (265 meters). The distance
from the bottom of the turbine tip to the highest astronomical tide would be between 82 feet (25 meters)
and 115 feet (35 meters). Dominion Energy would mount the WTGs on monopile foundations consisting
of two parts: a lower foundation pile (monopile) driven into the seabed and an upper transition piece
mounted on top of the monopile (together referred to as the WTG foundation). Monopiles would be
installed to the target penetration depth via impact and vibratory pile driving. Dominion Energy proposes
using secondary noise mitigation systems such as the Hydro Sound Damper, the Noise Mitigation Sleeve,
the AdBm Noise Mitigation System, or double big bubble curtains, to reflect and dampen underwater
sound waves. The WTG foundations would have scour protection installed around the base of the
monopile.
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Dominion Energy proposes to construct three OSSs in offset positions between the gridded WTG layout
(COP, Section 3, Figure 3.3-5; Dominion Energy 2022); however, under Alternative A-1, the three OSSs
would be placed within the rows of the gridded WTG layout, taking the place of three WTG positions.
The offshore substation would comprise two main components: a foundation attached to the seafloor and
a topside to contain the decks holding the main electrical and support equipment. Dominion Energy is
also considering adding a helideck to support monitoring and maintenance to each of the OSSs for normal
and emergency access by helicopters. Dominion Energy is proposing to use pre- or post-installed, piled,
jacket foundations to support the OSSs. The OSS foundations are foreseen to have scour protection
installed around the base of the piled jackets. The need, type, and method for installing scour protection
for the WTG foundations and the OSS foundations would be determined in consultation and coordination
with relevant jurisdictional agencies prior to construction and installation. Dominion Energy believes that
it is possible to design and install the size and type of piled jacket foundations included in the PDE to the
desired target penetration depth of 229.7 feet (70 meters) to 269 feet (82 meters). The distance of the OSS
topside substructure base above the highest astronomical tide would be between 56 feet (17 meters) and
151 feet (46 meters).

The inter-array cable system would be composed of a series of cable “strings” that interconnect a small
grouping of WTGs to the OSSs. The inter-array cables would consist of strings of three-core copper
and/or aluminum conductor, with a rated voltage of 72.5 kV and an operating voltage of 66 kV,
connecting up to six WTGs per string. The WTG strings would be connected to each other via
link/switch, and each offshore substation would be tied to a WTG string. Dominion Energy anticipates
approximately 12 WTG strings would be connected to each offshore substation, for a total of 36 WTG
strings (COP, Section 3, Figure 3.3-7; Dominion Energy 2022). However, the number of WTGs per string
and/or the number of WTG strings connecting to each offshore substation may be modified given the final
layout of WTGs.

The offshore export cables would transfer the electricity from the offshore substation to the cable landing
location in Virginia Beach, Virginia (COP, Section 3, Figure 3.3-12; Dominion Energy 2022). Electricity
would be transferred from each of the three offshore substations to the cable landing location via three
3-core copper and/or aluminum-conductor 230-kV subsea cables, for a total of nine offshore export
cables. The offshore export cable route corridor width associated with the three cables originating from
each OSS would be 1,280 feet (390 meters). Upon exiting the Lease Area, the three offshore export cable
route corridors originating at the offshore substation would merge to become one overall offshore export
cable route corridor containing all nine offshore export cables. The offshore export cable route corridor
between the western edge of the Lease Area and the cable landing location would range in width from
1,970 feet (600 meters) to 9,400 feet (2,865 meters). Variability in the offshore export cable route corridor
width would be driven by several external constraints, including existing telecommunications cable and
transmission cable crossings; the U.S. Department of Defense exclusion area to the south; the vessel
traffic lane and proposed Atlantic Coast Port Access Study safety fairway to the north; the Dam Neck
Ocean Disposal Site (DNODS); obstructions, exclusion areas, and seabed conditions identified from
existing data and ongoing surveys; potential risks due to the use of the area by third parties; and the
approach to the HDD at the cable landing location. Within the offshore export cable route corridor, the
nine offshore export cables would generally be spaced approximately 164 to 2,716 feet (50 to 828 meters)
apart and constrained at times to be spaced 164 to 328 feet (50 to 100 meters) apart.

Dominion has proposed several cable installation methods for the inter-array and offshore export cables.
The cable burial methods being considered as part of the PDE include jet plow, jet trenching, chain
cutting, trench former, hydroplow (simultaneous lay and burial), mechanical plowing (simultaneous lay
and burial), pre-trenching (both simultaneous and separate lay and burial), mechanical trenching
(simultaneous lay and burial), and/or other technologies available at the time of installation. Final
installation methods would be determined by the final engineering design process that is informed by




Coastal Virginia Offshore Wind Commercial Project Chapter 2
Draft Environmental Impact Statement Alternatives Including the Proposed Action

detailed geotechnical data, risk assessments, and coordination with regulatory agencies and stakeholders.
For all the proposed installation methods, a narrow temporary trench is created into which the cable is bed
while the equipment is towed along the seabed. Inter-array cables would be buried to a depth of between
3.9 feet (1.2 meters) and 9.8 feet (3 meters); however, the exact depth would be dependent on the
substrate encountered along the route. The offshore export cables would be buried to a target depth of
between 3.3 feet (1 meter) and 16.4 feet (5 meters); for the portion of the offshore export cable that
crosses the DNODS, 14.8 feet (4.5 meters) of cover may be added to a target burial depth of 9.8 feet

(3 meters) for a total maximum burial depth of 24.6 feet (7.5 meters).

Prior to cable installation, survey campaigns would be completed, including boulder and sand wave
clearance, and pre-grapnel runs. A pre-grapnel run may be completed to remove seabed debris, such as
abandoned fishing gear and wires, from the siting corridor. Additionally, pre-sweeping may be required in
areas of the submarine export cable corridor with sand waves. Pre-sweeping involves smoothing the
seafloor by removing ridges and edges using a controlled flow excavator from a construction vessel to
remove the excess sediment.

Dominion Energy has identified three in-service telecommunications cables within the offshore export
cable route corridor that would be crossed by the offshore export cables. At cable crossings, both the
existing infrastructure and the offshore export cables must be protected. The protection and crossing
method would be determined on a case-by-case basis. At a minimum, it is expected that each asset
crossing would include two layers of cable protection installed prior to and following offshore export
cable installation, and a potential third layer of protection if stabilization and scour protection is deemed
necessary. Dominion Energy anticipates using a combination of dump rocks, geotextile sand containers,
and/or concrete mattresses depending on technical requirements (COP, Section 3.4.1.4; Dominion Energy
2022). Target burial depths at specific locations along the offshore export cable route corridor may be
refined following the results of the ongoing geophysical survey data analysis, additional sediment
mobility studies, and coordination with USACE and other stakeholders, and will be formalized in the
Facility Design Report/Fabrication Installation Report (FDR/FIR), to be submitted to BOEM prior to
installation.

The construction and installation phase of the proposed Project would make use of both construction and
support vessels to complete tasks in the Offshore Project area. Construction vessels would travel between
the Offshore Project area and the third-party port facility where equipment and materials would be staged.
Dominion and the Port of Virginia have executed a lease agreement for a portion of the existing PMT
facility in the city of Portsmouth, Virginia, to serve as a construction port. The port would support the
staging of components and construction vessels for the Project.

21.2.2 Operations and Maintenance

The proposed Project is anticipated to have an operating period of 33 years.” Dominion Energy intends to
lease an existing O&M facility, with the preferred location at Lambert’s Point, located on a brownfield
site in Norfolk, Virginia. Dominion Energy is also evaluating leasing options in Virginia Port Authority’s
Portsmouth Marine Terminal and Newport News Marine Terminal near Hampton Roads, Virginia. The

5 Dominion Energy’s lease with BOEM (Lease OCS-A 0483) has an operations term of 25 years that commences on
the date of COP approval. See
https://www.boem.gov/sites/default/files/uploadedFilessBOEM/Renewable Energy Program/State Activities/Com
mercial%20Lease%200CS-A%200483.pdf; see also 30 CFR 585.235(a)(3).) Dominion Energy would need to
request an extension of its operations term from BOEM to operate the proposed Project for 33 years. For the
purposes of maximum-case scenario and to ensure NEPA coverage if BOEM grants such an extension, the Draft EIS
analyzes a 33-year operations term.
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O&M facility would monitor operations and would include office space, a control room, warehouse, shop,
and pier space.

The proposed Project would include a comprehensive maintenance program and planned and unplanned
inspections, including preventive maintenance based on statutory requirements, original equipment
manufacturers’ guidelines, and industry best practices. Dominion Energy would maintain an Oil Spill
Response Plan and Safety Management System that would be developed and implemented prior to
construction and installation activities in coordination with BOEM and the Bureau of Safety and
Environmental Enforcement (COP, Appendices A and Q; Dominion Energy 2022).

21.2.21 Onshore Activities and Facilities

The switching station and onshore substation would be equipped with monitoring equipment and would
be regularly inspected during the operational lifespan. Onshore maintenance activities could include
routine maintenance, including the replacement or upgrade of electrical components and equipment. The
onshore export cables and interconnection cables would require periodic testing; however, maintenance
should not be required outside of occasional repair activities as a result of damage due to unanticipated
events. Overhead lines would be inspected prior to being energized and routinely inspected by vegetation
management crews every 3 years for woody vegetation and hazard trees, with additional inspections
following localized storm events.

2.1.2.2.2 Offshore Activities and Facilities

Routine inspection and maintenance are expected for WTGs, foundations, and the OSSs. Offshore O&M
activities would include inspections of Offshore Project components for signs of corrosion and wear on
WTG components, inspection of electrical components associated with the WTGs and OSSs, surveys of
cables to confirm they have not become exposed or that any cable protection measures have not worn
away, replacement of consumable items such as filters and hydraulic oils, repairs or replacement of worn
or defective components, and disposal of waste materials and parts. Crew transfer vessels and service
operation vessels would be used to support O&M activities offshore. Helicopters are also being
considered to support the Project’s O&M activities.

The WTGs would be monitored through a supervisory control and data acquisition (SCADA) system, and
offshore export cables and inter-array cables would be monitored through distributed temperature sensing
equipment to provide real-time detection of possible faults. In the event of a fault or failure of an Offshore
Project component, Dominion Energy would repair and replace it in a timely manner. Should an offshore
export cable or inter-array cable fault, the failed or damaged portion of the cable would be spliced and
replaced with a new, working segment. This would require the use of various cable installation
equipment, as described in Section 2.1.2.1.2.

Appropriate safety systems would be included on all WTGs, including fire detection and an audible and
visible warning system, painting and marking, lightning protection, aids to navigation in accordance with
U.S. Coast Guard (USCG) requirements, and appropriate lighting for the aviation and maritime industries.

21.23 Decommissioning

In accordance with 30 CFR Part 585 and other BOEM requirements, Dominion Energy would be required
to remove or decommission all Project infrastructure and clear the seabed of all obstructions following the
end of the Project’s operational activities and the lease. All foundations would need to be removed to

15 feet (4.6 meters) below the mudline (30 CFR 585.910(a)). Offshore export cables and inter-array
cables would be retired in place or removed in accordance with the decommissioning plan. Unless
otherwise authorized by BOEM, Dominion Energy would have to achieve complete decommissioning
within 2 years of termination of the lease and either reuse, recycle, or responsibly dispose of all materials

2-13



Coastal Virginia Offshore Wind Commercial Project Chapter 2
Draft Environmental Impact Statement Alternatives Including the Proposed Action

removed. See COP Section 3, Table 3.6-1 (Dominion Energy 2022) for additional details on removal
methods and assumptions that would likely be applicable based on present-day understanding of available
decommissioning approaches. Although the proposed Project is anticipated to have a lifespan of 33 years,
some installations and components may remain fit for continued service after this time. Dominion Energy
would have to apply for an extension to operate the proposed Project for more than the operations term.

BOEM would require Dominion Energy to submit a decommissioning application upon the earliest of the
following dates: 2 years before the expiration of the lease, 90 days after completion of the commercial
activities on the commercial lease, or 90 days after cancellation, relinquishment, or other termination of
the lease (30 CFR 585.905). Upon completion of the technical and environmental reviews, BOEM may
approve, approve with conditions, or disapprove the lessee’s decommissioning application. This process
would include an opportunity for public comment and consultation with municipal, state, and federal
management agencies. Dominion Energy would need to obtain separate and subsequent approval from
BOEM to retire in place any portion of the proposed Project. Approval of such activities would require
compliance under NEPA and other federal statutes and implementing regulations.

If the COP is approved or approved with modifications, Dominion Energy would have to submit a bond
that would be held by the U.S. government to cover the cost of decommissioning the entire facility if
Dominion Energy would not otherwise be able to decommission the facility.

2.1.2.3.1 Onshore Activities and Facilities

At the time of decommissioning, some components of the onshore electrical infrastructure may still have
substantial life expectancies. Dominion Energy anticipates removing the onshore substation buildings and
equipment unless it is suitable for future use. Materials would be recycled as appropriate. Removal of the
onshore export cable and interconnection cable is assumed by Dominion Energy to be limited to
disconnecting and cutting at the fence line below ground level at both sides. The termination points would
be removed, the cable would be cut 3 feet (0.9 meter) below ground level, and remaining cable would be
capped off and earthed.

2.1.2.3.2 Offshore Activities and Facilities

The decommissioning process for the WTGs and OSSs is anticipated to the be the reverse of construction
and installation, with turbine components or the offshore substation topside structure removed prior to
foundation removal. Decommissioning of the topside structures for WTGs and OSSs is assumed by
Dominion Energy to include removal of all WTG components including removal of the rotor, nacelle,
blades, and tower, and removal of the offshore substation topside structure. Materials would be brought
onshore for recycling and disposal. WTG monopile foundations and the OSSs piled jacket foundations
would be removed by cutting below the mud line and lifting the foundation off by a heavy lift vessel
(HLV) to a barge. The steel used in the foundations and towers would be recycled. The scour protection
placed around the base of each foundation, if used, would be removed unless leaving in place is deemed
appropriate through consultation with appropriate authorities. The offshore export cables and inter-array
cables would be lifted out and cut into pieces or reeled in, and the cable would be recycled as appropriate.

213 Alternative B—Revised Layout to Accommodate the Fish Haven and
Navigation

Alternative B was developed through the scoping process for the Draft EIS in response to comments that
the original proposed siting of the three OSSs would disrupt the common grid pattern of the Project layout
and produce potential impacts on a known Fish Haven area. Under Alternative B (Figure 2-3), the
construction, O&M, and eventual decommissioning of a 2,587 MW wind energy facility consisting of

176 WTGs and three OSSs in the Lease Area and associated export cables would occur within the range
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of design parameters outlined in the COP subject to applicable mitigation measures. Dominion Energy
would use only 14 MW WTGs, each capable of generating up to 14.7 MW using power boost capability,
to avoid impacts due to construction and operation of WTGs. Similar to Alternative A, Dominion Energy
would use WTGs in a 0.93- by 0.75-nautical-mile (1.72- by 1.39-kilometer) offset grid in an east-west by
northwest by southeast gridded layout. However, under Alternative B, the Fish Haven area located along
the northern boundary of the Lease Area would be an exclusion zone where eight WTGs and associated
inter-array cables and other Project infrastructure would not be sited. Three WTGs and associated inter-
array cables would also be excluded from the northwest corner of the Lease Area to avoid conflicts with
a proposed vessel traffic fairway. The three OSSs would be placed within the rows of the gridded WTG
layout to minimize disruptions to surface and aerial navigation through the Wind Turbine Area. This
configuration would still allow micrositing of infrastructure (WTGs, inter-array cables, and OSSs), up to
500 feet, to avoid sensitive cultural resources and marine habitats. Onshore components would be the
same as described under Alternative A.

214 Alternative C—Sand Ridge Impact Minimization Alternative

Alternative C was developed through the scoping process for the Draft EIS in response to comments
received requesting an alternative to minimize impacts on offshore benthic habitats. Under Alternative C
(Figure 2-4), the construction, O&M, and eventual decommissioning of a wind energy facility would
include a similar offshore layout and range of design parameters as described under Alternative B.
However, in addition to avoiding the Fish Haven and the proposed vessel traffic fairway, Alternative C
would avoid and minimize impacts on sand ridge habitat and shipwrecks through a combination of
micrositing of infrastructure (WTGs, inter-array cables, and OSSs), up to 500 feet, the removal of four
WTGs from priority ridge habitat, and the relocation of one WTG to a spare position. Under Alternative
C, the removal of four WTGs and relocation of one WTG allows for the reconfiguration of inter-array
cabling that would otherwise be developed within priority sand ridge habitats, thus reducing potential
seafloor disturbance, including the cross-cutting and trenching of sand ridges. As a result, an up-to

2,528 MW wind energy facility consisting of up to 172 WTGs (inclusive of two spare WTG positions)
and three OSSs with associated export cables would be developed under Alternative C. As under
Alternative B, Alternative C would use 14 MW WTGs generating up to 14.7 MW each using power boost
capability in a 0.93- by 0.75-nautical-mile (1.72- by 1.38-kilometer) offset grid pattern. Onshore
components would be the same as described under the Proposed Action.

21.5 Alternative D—Onshore Habitat Impact Minimization Alternative

Alternative D was developed through the scoping process for the Draft EIS in response to public
comments regarding the potential impacts on sensitive onshore habitats, including wetlands. Under
Alternative D, the construction, O&M, and eventual decommissioning of a wind energy facility would
include the same offshore layout and range of design parameters as Alternative A: an up-to 3,000 MW
wind energy facility consisting of up to 205 WTGs ranging from 14 MW to 16 MW each and three OSSs
in the Lease Area, with associated export cables. Unlike Alternative A, the construction of onshore
interconnection cables under Alternative D would follow either Interconnection Cable Route Option 1 or
Interconnection Cable Route Option 6 (Hybrid Route) (Figure 2-5). Therefore, under Alternative D
BOEM would consider and potentially approve Interconnection Cable Route Option 1 or Interconnection
Cable Route Option 6, whereas only Interconnection Cable Route Option 1 is considered under
Alternative A. Each of the following sub-alternatives may be individually selected or combined with any
or all other alternatives or sub-alternatives, subject to the combination meeting the purpose and need.

e Alternative D-1 (Figure 2-6): Interconnection Cable Route Option 1 would be the same as described
under the Proposed Action and would be approximately 14.2 miles (22.8 kilometers) long and
installed entirely overhead (Figure 2-5). From the common location north of Harpers Road,
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Interconnection Cable Route Option 1 would continue to the onshore substation, and the new Harpers
Switching Station would be located at NAS Oceana Parcel, pending Navy approval.

e Alternative D-2 (Figure 2-7): Interconnection Cable Route Option 6 (Hybrid Route) would be
approximately 14.2 miles (22.8 kilometers) long and mostly follow the same route as Interconnection
Cable Route Option 1, with the exception of the switching station (Figure 2-5). Interconnection Cable
Route Option 6 would be installed via a combination of underground and overhead construction
methods. Following Interconnection Cable Route Option 1 as an underground transmission line for
approximately 4.5 miles (7.2 kilometers) to a point north of Princess Anne Road, Interconnection
Cable Route Option 6 would transition to an overhead transmission line configuration. The Chicory
Switching Station would be built north of Princess Anne Road; therefore, no aboveground switching
station would be built at Harpers Road. From the Chicory Switching Station, Interconnection Cable
Route Option 6 would align with Interconnection Cable Route Option 1 for the remaining 9.7 miles
(15.6 kilometers) to the onshore substation. The maximum construction and operational corridor for
the underground portion of Interconnection Cable Route Option 6 would be 86.5 feet (26 meters); the
overhead portion would be 250 feet (76.2 meters), which is equivalent to the corridor width for
Interconnection Cable Route Option 1.

Interconnection Cable Route 1 would be an entirely overhead route, while Interconnection Cable Route 6
(Hybrid Route) would involve installation of the interconnection cable using a hybrid of overhead and
underground construction methods. Both interconnection cable route options are intended to avoid and
minimize impacts on onshore sensitive habitats, including wetlands, surface waters, and ecological cores.
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21.6 Alternatives Considered but not Analyzed in Detail

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

BOEM considered alternatives to the Proposed Action that were identified through coordination with
cooperating and participating agencies and through public comments received during the public scoping
period for the EIS. BOEM then evaluated the alternatives and dismissed from further consideration
alternatives that did not meet the purpose and need, did not meet the screening criteria, or both. The
screening criteria are provided in BOEM’s Process for Identifying Alternatives for Environmental
Reviews of Offshore Wind Construction and Operations Plans pursuant to the National Environmental
Policy Act (NEPA) (BOEM 2022).

Table 2-2 lists the alternatives and the rationale for their dismissal. These alternatives are presented with
a brief discussion of the reasons for their elimination as prescribed in CEQ regulations at 40 CFR
1502.14(a) and Department of the Interior regulations at 43 CFR 46.420(b—c).

6 43 CFR 46.420(b)
743 CFR 46.415(b)
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Table 2-2 Alternatives Considered but not Analyzed in Detail.
Alternative Rationale for Dismissal

Offshore Export Cables

Coordinated offshore export | Commenters recommended that BOEM consider offshore export cable
cable route routing alternatives that would have adjacent projects use a shared,
common cable corridor.

There is no offshore lease area immediately adjacent to CVOW-C; the
nearest existing offshore lease area is off the coast of North Carolina.
Developing a shared export cable corridor would not be practicable
because CVOW-C and the nearest projects have different
interconnection points to the electric power grid. At this time, these
factors outweigh any potential future decrease in collective seabed
disturbance that may result from having multiple projects sharing one
cable corridor. Therefore, an alternative with a cable route shared by
adjacent projects is not technically or economically practicable, and this
alternative has not been carried forward at this time.

An offshore routing constraints analysis was conducted by Dominion
Energy along the offshore export cable route corridor as well as the
adjacent CVOW-Pilot project cable route, dating back to 2013 when the
Project was first identified. Constraints analyses are identified in COP
Appendix W (Dominion Energy 2022). This constraints analysis
identified potential offshore export cable routes; evaluated routing
feasibility; and identified other challenges associated with existing cable
assets, such as the DNODS, and Navy training and testing locations.
The potential challenges and complexities of the offshore export cable
routing (e.g., length, seabed features, burial depth, installation hazards,
biological/cultural resources, commercial/recreational fishing) were
considered as part of the selection criteria for the preferred and
alternative cable landing locations. To the extent possible, the most
direct route served as the starting point in developing the offshore
export cable route corridor. This also is driven by technical constraints
and costs, including cable costs, installation time, and limits associated
with available and efficient heating, ventilation, and air conditioning
(HVAC) transmission (as detailed in COP, Appendix W; Dominion
Energy 2022).

Section 2.1.2.1 of the May 6, 2022, version of the COP states:

A potential landing in the vicinity of Sandbridge Road was investigated at a
desktop level for feasibility. Discussions with the Navy’s Office of Seafloor
Cable Protection resulted in the determination of an exclusion zone for any
subsea cable routes approaching from the north of the Sandbridge Road
area. This line originates along the shoreline at Dam Neck Annex and
extends to the shelf break to the east. This feature, and perhaps others like
it, may be the reason the Department of Defense (DoD) prohibits any cables
approaching from the north from crossing the DoD exclusion line and
traversing south across the seabed to the Sandbridge area, which eliminated
Sandbridge as a potential offshore export cable landing location. As such, a
route to land in the area of the Sandbridge community or any points further
south is precluded given this fatal flaw. For reasons stated above, this
location is not carried forward in the PDE.

Further, Section 2.1.1.2 of the May 6, 2022, version of the COP states:

Though the details of the cable are not available to the public, it is inferred
that a Navy subsea cable asset was installed approximately 4 nautical miles
(7 kilometers) south of the offshore export cable routes. The only evidence of
this cable asset that has been located in the public domain is referenced in
the Final Environmental Assessment (EA) for the Sandbridge Beach Erosion
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Control and Hurricane Protection Project on Virginia Beach in 2018. In
addition, the offshore export cable route corridor separating the two sand
resource area polygons due south of DNODS is another indication that a
cable passes through the area.

Additionally, Dominion Energy evaluated utilizing the existing CVOW-
Pilot corridor for the CVOW-C export cable route; however, the number
of cables and required spacing to ensure the ability to microsite the
routes, install the cables, and account for potential maintenance and
repairs for the CVOW-C export cable route requires a larger footprint
than what is available within the CVOW-Pilot export cable corridor.
Specifically, the CVOW-C export cable route ROW varies in width from
approximately 0.5 mile to 1.8 miles and would require a total ROW
footprint of approximately 24.8 miles to accommodate the nine-cable
layout. The CVOW-Pilot ROW totals approximately 1.0 mile (1.6
kilometers). The CVOW-C export cable corridor has been sited to be
adjacent to the CVOW-Pilot cable corridor to the extent practical. The
separation between the CVOW-C and CVOW-Pilot ROWSs varies from
400 feet (122 meters) apart to approximately 2.0 miles (3.2 kilometers).

Evaluate alternatives for
offshore export cable route
reviewed by Dominion
Energy

Commenters requested that an alternative evaluate the export cable
route corridors considered by Dominion Energy and include an
explanation of how the final export cable corridor was selected.

An offshore routing constraints analysis was conducted along the
offshore export cable rote corridor as well as the adjacent CVOW-Pilot
project cable route. A summary of Dominion Energy’s offshore routing
constraints analysis and process for selecting the offshore export cable
route is documented in the COP (Section 2.1.1.2; Dominion Energy
2022). Constraints analyses have been conducted and are identified in
COP Appendix W (Dominion Energy 2022). Though the most direct
route served as the starting point for developing the export cable route
corridor, the final export cable route corridor was identified through
constraints analysis, technical constraints, and routing feasibility, and
reflected other challenges associated with existing constraints, such as
the DNODS, Navy training and testing locations, and existing telecom
and transmission cables. Additionally, potential challenges and
complexities of the route such as length, seabed features,
biological/cultural resources, and commercial/recreational fishing, were
considered as part of the selection criteria for the preferred and
alternative cable landing locations. Dominion Energy’s preferred
offshore export cable route minimizes route length, and has the least
potential impacts on benthic habitat, the DNODS area, sand borrow
areas, navigation channels, DoD training and testing areas, and
existing submarine cables. As a result, Dominion Energy’s preferred
offshore export cable route corridor was determined to be the least
environmentally damaging practicable alternative.

An alternative export cable route corridor would be technically
infeasible based on the constraints described above and in the
rationale for dismissal for the coordinated offshore export cable route
alternative; therefore, a separate alternative to consider other offshore
export cable routes is not considered in the EIS.

Scour Protection

Scour protection for
foundations and offshore
cables

Commenters recommended that BOEM consider alternatives that
evaluate different possibilities for the composition and material of scour
protection used in the Project. Suggestions include removing concrete
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mattresses as a possible option for scour protection and using layered
rocks of different sizes and roughness.

Scour protection proposed by Dominion Energy includes dumped rocks,
geotextile sand containers, and concrete mattresses. The need, type,
and method for installing scour protection has not been finalized and
will be determined in consultation and coordination with relevant
jurisdictional agencies prior to construction and installation (per COP
Section 3; Dominion Energy 2022). Dominion Energy would submit the
proposed final need, type, and method for installing scour protection as
part of the Facility Design Report and Fabrication and Installation
Report for BOEM'’s review. Project impacts associated with scour
protection are disclosed in Chapter 3, Affected Environment and
Environmental Consequences, of this EIS for relevant affected
resources. Because, under all alternatives, scour protection is foreseen
to be installed around the base of WTG foundations and OSSs
foundations, and the type and method of installation would be
determined at a later time, a separate alternative is not warranted.

Wind Turbine Array Layout and Spacing

Transit corridor alternative

Commenters suggested that BOEM consider an alternative that would
include a 2- to 4-nautical mile—wide transit corridor that aligns with the
line-of-sight transit from Rudee Inlet in Virginia Beach to the Norfolk
Canyon.

BOEM considered the request for a 2- to 4-nautical mile—wide transit
corridor and determined that an analysis of additional separation widths
would not provide the U.S. Secretary of the Interior significantly different
information regarding impacts on affected resources when compared to
Alternative B, which would site OSSs in alignment with the common
grid layout of the WTGs to minimize adverse impacts on surface and
aerial navigation through the Project area. In previous BOEM NEPA
analyses, BOEM found that eliminating structure locations to create
corridors for transit did not meaningfully improve navigational safety in
an aligned and regular gridded structure layout, as would exist under all
the alternatives. Further, the spacing provided within Dominion
Energy’s proposed 0.93- by 0.75-nautical mile offset grid pattern is
anticipated to be consistent with the findings expected to be published
in the Final USCG Atlantic Coast Port Access Route Study (Dominion
Energy 2022). Therefore, this alternative was not carried forward for
detailed analysis.

Project and inter-array cable
oriented to avoid specific
benthic features

Commenters suggested that BOEM consider an alternative with WTG
spacing and inter-array cable orientation that conforms with benthic
features, such as sand ridges, and to create corridors for inter-array
cables rather than a gridded layout, to allow for improved movement of
whelk species and to minimize possible isolation of sensitive benthic
species. BOEM has developed Alternative C to minimize impacts on
offshore benthic habitats through a combination of: micrositing (up to
500 feet), the removal of four WTGs and associated inter-array cables,
and the relocation of one WTG and associated inter-array cables from
within priority sand ridge habitats. The generating capacity under
Alternative C would allow Dominion Energy to meet its minimum
2,500-MW need for the project under the 2020 Virginia Clean Economy
Act. There is no indication that whelk movement would be hindered by
the presence of inter-array cables; however, potential impacts
associated with offshore cables and foundations have been reviewed
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and disclosed in Chapter 3 of this EIS for relevant affected resources.
As applicable, BOEM could also choose to implement additional
mitigation measures to further reduce or avoid impacts.

BOEM considered a variation to Alternative C that would utilize only
16 MW turbines and requested that Dominion Energy develop an
Offshore Project layout avoiding sand ridge habitats and consisting of
approximately 156 WTGs. However, a 16-MW turbine design is not
currently commercially or technically available and is not likely to be
available at the time of BOEM'’s anticipated Record of Decision (ROD).
While the PDE for the Project does include a 16-MW WTG as the
maximum capacity to allow for flexibility in the event technological
advancements allow for an increase in the generating capacity of the
selected turbine, Dominion Energy’s preferred WTG design is the
Siemens Gamesa Renewable Energy SG 14-22 DD WTG; Dominion
Energy has selected and contracted 176 SG 14-22 DD WTGs for the
Project. Given the custom nature of WTG orders, their custom site-
specific foundations, and the supply chain constraints currently facing
the offshore wind market, it is not reasonable nor economically feasible
for BOEM to defer selection of a WTG model to the ROD. If a 16-MW
WTG becomes available, Dominion Energy would conduct a financial
assessment of whether to maintain 176 WTG positions or remove WTG
locations. If determined favorable to remove WTG positions, Dominion
Energy would consider prioritizing those located within priority sand
ridge habitats in the Lease Area. Under this scenario, BOEM would
review a 16-MW offshore layout in a future NEPA review, likely as

a supplement to this EIS.

Lessees prefer to have the WTGs arranged in such a way that the total
wake effects for the individual WTG are minimized, which together with
a goal to maintain a uniform layout to ease navigation, resulted in an
offset grid pattern. As described in COP Section 3.3.1.1 and Section 4
(Dominion Energy 2022), the design of the WTG layout considered all
existing uses of the Lease Area and surrounding areas such as vessel
traffic patterns, commercial and recreational fishing activities,
minimization of impacts on biological and cultural resources, as well as
the safety of mariners and Project personnel. Based on these
considerations, Dominion Energy designed the WTG layout to include
a 397-foot (121-meter) setback (measured from the center point of the
WTG) from the edge of the Lease Area to minimize potential impacts on
existing uses and resources within and adjacent to the Lease Area. The
setback is based on an assumed WTG blade length of 364 feet (111
meters) plus 3.3 feet (1 meter) to account for the rotation axis, with an
additional 33-foot (10-meter) buffer to ensure that all WTG components
are fully located within the Lease Area. Additionally, a 984-foot (300-
meter) buffer was placed around known biological and cultural
resources such as artificial reefs or shipwrecks. As a result, rotating the
Project layout is infeasible as it would considerably increase impacts on
safe navigation of the Project area, thereby obviously and substantially
increasing the impacts on the human environment that outweigh
potential benefits.

scenario

Minimum viable project

Commenters recommended consideration of an alternative describing
the minimum necessary components for a viable project.

The commenters proposing a “minimum viable project design scenario”
did not provide evidence that the alternative would avoid or
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substantially lessen one or more specific, significant socioeconomic or
environmental effects of the Project. The “minimum viable project
design scenario” would have substantially similar effects as alternatives
that are analyzed in detail to address specific environmental and
socioeconomic effects: Alternatives B, C, and D, all of which reduce the
footprint of the Project to address specific impacts based on evidence
of the sensitivity of resources and/or the need to accommodate other
ocean uses, such as safe navigation. The generation capacity under
Alternatives B, C, and D would allow Dominion Energy to meet its
minimum 2,500-MW need for the Project under the 2020 Virginia Clean
Economy Act.

Wind Turbine Technology

Foundation type alternative Commenters recommended that BOEM analyze an alternative that
includes the use of non—pile-driven foundations.

Dominion Energy considered multiple design alternatives for turbine
foundations that were ultimately not selected for inclusion in the PDE
for the COP. Alternative, non—pile-driven foundations considered but
not carried forward include suction buckets, gravity-based structures,
and floating foundations. Dominion Energy determined that these
foundation types were not suitable for CVOW-C due to site conditions
including soil sediment composition and water depth. See COP Volume
1, Section 2.2.2 (Dominion Energy 2022) for additional information on
alternative foundation types considered. Because non—pile-driven
foundations are technically infeasible for the CVOW-C Project area,
they were eliminated from detailed analysis.

Mitigation
Alternatives specific to each | A commenter encouraged BOEM to include alternatives specific to
phase on the Project each phase of the Project to ensure environmental effects of the Project

are avoided, mitigated, or minimized.

Alternatives that only consider specific phases of the Project would not
meet the purpose and need for Dominion Energy to construct and
operate a commercial-scale offshore wind energy facility that would
generate 2,500-3,000 MW.

For each alternative evaluated in detail in the EIS, impacts at each
stage of the Project have been analyzed. If the COP is approved or
approved with modifications, BOEM could “mix and match” the EIS
alternatives to develop a new preferred alternative, provided the design
parameters are compatible and the alternative would still meet the
purpose and need of the Proposed Action.

For all alternatives evaluated in the EIS, BOEM could choose to
implement additional mitigation measures to further reduce or avoid
impacts, as appropriate. Refer to Appendix H, Mitigation and
Monitoring, for BOEM’s recommended measures to avoid or minimize
impacts during the construction and operation of the Project.

Because impacts from alternatives have been analyzed in detail for
each phase of the Project and options for mitigation and minimization at
each phase of the Project are already being evaluated as part of
BOEM'’s review of the Proposed Action and alternatives, analyzing
additional alternatives specific to each phase of the Project would not
provide significantly different analysis, and thus this alternative was not
carried forward for separate evaluation.
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2.2 Non-Routine Activities and Low-Probability Events

Non-routine activities and low-probability events associated with the proposed Project could occur during
construction and installation, O&M, or decommissioning. Examples of such activities or events could
include corrective maintenance activities, collisions involving vessels or vessels and marine life, allisions
(a vessel striking a stationary object) involving vessels and WTGs or OSSs, cable displacement or
damage by anchors or fishing gear, chemical spills or releases, severe weather and other natural events,
and 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. Dominion Energy
would stock spare parts and have sufficient workforce available to conduct corrective maintenance
activities, if required.

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

0 USCQG requirement for lighting on vessels.
USCG requirement for aids to navigation, such as channel markers, safety signage, and buoys.
NOAA vessel speed restrictions.

The proposed spacing of WTGs and OSSs.

O O O O

The lighting and marking plan that would be implemented, as described in Section 2.1.2.2.2,
Offshore Activities and Facilities.

0 The inclusion of proposed Project components on navigation charts.

o Cable displacement or damage by vessel anchors or fishing gear: This could result in safety
concerns and economic damage to vessel operators and may require corrective action by Dominion
Energy. 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 3.3 feet (1 meter) below the
seabed.

e Chemical spills or releases: For offshore activities, these include inadvertent releases from refueling
vessels, spills from routine maintenance activities, and any more significant spills resulting from
a catastrophic event. All vessels would be certified by the Project to conform to vessel O&M
protocols designed to minimize risk of fuel spills and leaks. Dominion Energy would be expected to
comply with USCG and Bureau of Safety and Environmental Enforcement regulations relating to
prevention and control of oil spills through the implementation of an Oil Spill Response Plan (COP,
Appendix Q; Dominion Energy 2022). Onshore, releases could occur from construction equipment or
HDD activities; however, impacts would be minimized through the implementation of a Spill
Prevention, Control, and Countermeasures Plan.

e Severe weather and natural events: Dominion Energy designed the proposed Project to withstand
severe weather events. The WTGs are designed to withstand hurricane force winds expected in the
Lease Area. The cut out wind speed of the WTG is anticipated to be 62.6 miles per hour (28.2 meters
per second). If severe weather caused a spill or release offshore, the actions outlined previously would
help reduce potential impacts. Severe flooding or coastal erosion could require repairs to Onshore
Project components, with impacts associated with repairs being similar to those outlined in Chapter 3
for construction activities. While highly unlikely, structural failure of a WTG (i.e., loss of a blade or
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tower collapse) due to severe weather 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.

2.3 Summary and Comparison of Impacts by Alternative

Table 2-3 provides a summary and comparison of the impacts under the No Action Alternative and each
action alternative assessed in Chapter 3. Under the No Action Alternative, any potential environmental
and socioeconomic impacts, including benefits, associated with the proposed Project would not occur;
however, impacts could occur from other ongoing and planned activities. Chapter 3 provides definitions
for negligible, minor, moderate, and major impacts.
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Table 2-3 Summary and Comparison of Impacts among Alternatives with No Mitigation Measures

Resource

No Action Alternative

Alternative A
Proposed Action

Differences Among Action
Alternatives

3.4 Air Quality

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in
moderate adverse impacts on air
quality.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all other
planned activities (including other
offshore wind activities) would
result in moderate adverse
impacts due to emissions of
criteria pollutants, volatile organic
compounds (VOCs), hazardous air
pollutants (HAPs), and greenhouse
gases (GHGs), mostly released
during construction and
decommissioning, and moderate
beneficial impacts on regional air
quality after offshore wind projects
are operational.

The Proposed Action would have minor
adverse impacts attributable to air pollutant
and GHG emissions and accidental
releases. Alternative A-1 could have slightly
lower air quality impacts than the Proposed
Action, to the extent that Alternative A-1
would reduce the number of WTGs. The
Project may lead to reduced emissions from
fossil-fueled power-generating facilities and
consequently minor beneficial impacts on
air quality and climate.

The Proposed Action would contribute a
noticeable increment to the minor adverse
and moderate beneficial impacts on air
quality from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities).

Alternatives B and C could have
slightly less impacts on air quality
compared to the Proposed Action
due to a reduced number of WTGs.
Alternatives B and C could have
lesser minor adverse impacts on air
quality compared to the Proposed
Action, to the extent that Alternatives
B and C would reduce the number of
WTGs. Alternatives B and C would
have lesser minor beneficial
impacts on air quality in the long
term due to reduced emissions from
fossil-fueled power plants,
considering the reduced number of
WTGs. The overall impact level for
Alternatives B and C would be the
same as for the Proposed Action:
minor adverse and minor
beneficial.

Alternatives D-1 and D-2 would have
the same number of WTGs as the
Proposed Action and, therefore, the
same anticipated offshore emissions
and impact levels. Under
Alternatives D-1 and D-2, the
onshore interconnection cables
could differ in length and
construction techniques from those
of the Proposed Action, and thus
their construction emissions and
impacts could differ from those of the
Proposed Action. However, the
impact levels would be the same as
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No Action Alternative

Alternative A
Proposed Action

Differences Among Action
Alternatives

for the Proposed Action: minor
adverse and minor beneficial.

The impacts associated with
Alternatives B, C, D-1, and D-2 when
each is combined with the impacts
from ongoing and planned activities
(including offshore wind activities)
would be the same as for the
Proposed Action: moderate adverse
and moderate beneficial.

3.5 Bats

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

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in minor impacts because
bat presence on the OCS is
anticipated to be limited and
onshore bat habitat impacts are
expected to be minimal.

The Proposed Action would have
negligible to minor adverse impacts on
bats, especially if tree clearing is conducted
outside of the active season. Alternative A-1
could have slightly less, but not appreciably
different impacts on bats than the Proposed
Action, to the extent that Alternative A-1
would reduce the number of WTGs. The
primary risks to bats would be from potential
onshore removal of roosting and/or foraging
habitat and operation of offshore WTGs;
however, occurrence of bats offshore is low
and mortality is anticipated to be rare in the
onshore or offshore environment.

The Proposed Action would contribute an
undetectable increment to the overall
impact on bats. The overall impacts are
expected to be minor adverse impacts on
bats from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind activities).

Alternatives B and C may result in
slightly less, but not materially
different, negligible to minor
adverse impacts on bats than those
described under the Proposed Action
due to a reduced number of WTGs.
Alternatives D-1 and D-2 would have
the same Offshore Project
components as the Proposed Action
and, therefore, would have similar
impacts on bats offshore. Onshore,
Alternatives D-1 and D-2 would limit
the onshore interconnection cable
route to either Route Option 6
(Alternative D-1) or Route Option 1
(Alternative D-2) to avoid and
minimize impacts on onshore
sensitive habitats, including
wetlands, surface waters, and
ecological cores. These route
options are analyzed as part of the
Proposed Action and so impacts on
bats would be the same as for the
Proposed Action. Therefore, the
impact levels of Alternatives B, C,
D-1, and D-2 would be the same as
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Alternative A
Proposed Action

Differences Among Action
Alternatives

for the Proposed Action: negligible
to minor adverse.

The impacts associated with
Alternatives B, C, D-1, and D-2,
when each combined with the
impacts of ongoing and planned
activities (including offshore wind
activities), would be the same as for
the Proposed Action: minor adverse.

3.6 Benthic
Resources

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in minor to
moderate adverse, with the
potential for moderate beneficial
impacts on benthic resources.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative, when combined with
all planned activities (including
other offshore wind activities),
would result in moderate adverse
impacts and could potentially
include moderate beneficial
impacts resulting from
emplacement of structures (habitat
conversion).

The Proposed Action would have
negligible to moderate adverse impacts on
benthic resources resulting from offshore
construction and moderate beneficial
impacts on benthic resources resulting from
emplacement of structures (habitat
conversion). Alternative A-1 would have
slightly less of an impact due to three fewer
WTGs and associated inter-array cabling.
The adverse and beneficial impacts from
Alternative A-1 would not be substantively
different than from the Proposed Action.

Adverse impacts would primarily result from
new cable emplacement, pile-driving noise,
anchoring, and the presence of structures.
Beneficial impacts would result from the
presence of new structures.

The Proposed Action would contribute an
undetectable to noticeable increment to the
moderate adverse and moderate
beneficial impacts on benthic resources
from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind activities).
The overall benthic impact would be
moderate adverse.

Alternatives B and C would reduce
the number of WTGs compared to
the Proposed Action by 29 and

33 WTGs respectively, so the
impacts would be slightly reduced
compared to the Proposed Action,
though not substantively different.
There would be fewer foundations
and fewer inter-array cables, which
would reduce impacts associated
with the presence of structures and
conversion of habitat from soft-
bottom to scour protection. However,
the reduction in impacts would not
be substantial enough to reduce the
impact level, so these alternatives
would have the same impact levels
as the Proposed Action: negligible
to moderate adverse and moderate
beneficial.

Alternatives D-1, and D-2 differ from
the Proposed Action only in respect
to the routing of the onshore
interconnection cable and therefore
would be the same as for the
Proposed Action, negligible to
moderate adverse to moderate
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Alternative A

Differences Among Action

of existing environmental trends
and activities under the No Action
Alternative would result in
moderate impacts on birds.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including
offshore wind activities) would
have a moderate adverse impact
on birds but could include
moderate beneficial impacts
because of the presence of
offshore structures.

Resource No Action Alternative Proposed Action Alternatives
beneficial, with an overall benthic
impact of moderate adverse.

3.7 Birds No Action Alternative: Continuation | The Proposed Action would have Alternatives B and C would reduce

negligible to moderate adverse impacts on
birds, primarily associated with habitat loss
and collision-induced mortality from rotating
WTGs and permanent habitat loss and
conversion from onshore construction.
Moderate beneficial impacts would result
from increased foraging opportunities for
marine birds. Alternative A-1 could have
slightly less, but not appreciably different
impacts on birds than the Proposed Action,
to the extent that Alternative A-1 would
reduce the number of WTGs.

The Proposed Action would contribute an
undetectable increment to the moderate
adverse and moderate beneficial impacts
on birds from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities).

the number of WTGs compared to
the Proposed Action, which would
result in slightly less impacts on
species with high collision sensitivity
and high displacement sensitivity but
would not change the impact level:
negligible to moderate adverse
impacts with minor beneficial
impacts.

Alternatives D-1 and D-2 would have
the same Offshore Project
components as the Proposed Action
and, therefore, would have similar
impacts on birds offshore as the
Proposed Action.

Onshore, Alternatives D-1 and D-2
would limit the interconnection cable
route to either Route Option 6
(Alternative D-1) or Route Option 1
(Alternative D-2) to avoid and
minimize impacts on onshore
sensitive habitats, including
wetlands, surface waters, and
ecological cores. These route
options are analyzed as part of the
Proposed Action and so impacts on
birds from Alternatives D-1 and D-2
would be the same as for the
Proposed Action.

Therefore, the impact levels of
Alternatives B, C, D-1, and D-2
would be the same as for the
Proposed Action: negligible to
moderate adverse impacts with
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No Action Alternative

Alternative A
Proposed Action

Differences Among Action
Alternatives

moderate beneficial impacts on
birds.

The overall impacts associated with
Alternatives B, C, D-1, and D-2 when
each combined with the impacts
from ongoing and planned activities
(including offshore wind activities)
would be the same as for the
Proposed Action: moderate adverse
and moderate beneficial.

3.8 Coastal
Habitat and Fauna

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in
moderate adverse impacts on
coastal habitat and fauna.
Currently, there are no other
offshore wind activities proposed in
the geographic analysis area.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including
offshore wind activities) would be
negligible.

The Proposed Action would have minor
adverse impacts on coastal habitat and
fauna because habitat impacts would be
limited, and coastal construction would
predominantly occur in already developed
areas where wildlife is habituated to human
activity and noise. Alternative A-1 would
have the same impacts on coastal habitat
as the Proposed Action.

The Proposed Action would contribute an
undetectable increment to the minor
adverse impacts on coastal habitat and
fauna from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind activities).

Because Alternatives B and C
involve modifications only to offshore
components, impacts on coastal
habitat and fauna from those
alternatives would be minor
adverse.

Onshore, Alternatives D-1 and D-2
would limit the interconnection cable
route to either Route Option 6
(Alternative D-1) or Route Option 1
(Alternative D-2) to avoid and
minimize impacts on onshore
sensitive habitats, including
wetlands, surface waters, and
ecological cores. These route
options are analyzed as part of the
Proposed Action and so impacts on
coastal habitat and fauna would be
the same. Therefore, the impact
levels of Alternatives D-1, and D-2
would be negligible to moderate
with minor beneficial impacts on
coastal habitat and fauna.
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Resource

No Action Alternative

Alternative A
Proposed Action

Differences Among Action
Alternatives

3.9 Commercial
Fisheries and For-
Hire Recreational
Fishing

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in
moderate to major adverse
impacts on commercial fisheries
and moderate adverse impacts on
for-hire recreational fishing.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in a major adverse impact
on commercial fisheries and
moderate adverse impacts on for-
hire recreational fishing due
primarily to the presence of
structures (e.g., through gear loss,
navigational hazards, space use
conflicts, and potential impacts on
fisheries surveys), new cable
emplacement and pile-driving
noise.

The Proposed Action would have moderate
adverse impacts on commercial fisheries
and minor beneficial impacts on for-hire
recreational fishing.

The impacts of the Proposed Action could
also include long-term minor beneficial
impacts for some for-hire recreational
fishing operations due to the artificial reef
effect.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action would have major
adverse impacts on commercial fisheries
and moderate adverse impacts on for-hire
recreational fishing in the analysis area,
driven largely by the presence of structures
from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind activities).

Alternatives B and C could lead to
moderate adverse impacts on
commercial fisheries and for-hire
recreational fishing and minor
beneficial impacts on for-hire
recreational fishing due to the
increase in structures provided by
WTGs, OSSs, and associated scour
pads. Both adverse and beneficial
impacts would be slightly less than
for the Proposed Action considering
the lower number of WTGs for
Alternatives B and C.

Alternative D differs from the
Proposed Action only with respect to
onshore routing of the
interconnection cable. Alternative D
would result in the same level of
impacts as under the Proposed
Action: major adverse on
commercial fisheries and moderate
adverse on for-hire recreational
fishing

The impacts of Alternatives B, C, D-
1, and D-2, when each combined
with the impacts from ongoing and
planned activities would be the same
as for the Proposed Action: minor to
major adverse.

3.10 Cultural
Resources

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in overall
moderate adverse impacts on
cultural resources, primarily as a
result of dredging, cable

The Proposed Action would have moderate
to major adverse impacts on cultural
resources primarily from the introduction of
intrusive visual elements, which alter
character-defining ocean views of historic
properties onshore that contribute to the
resource’s eligibility for the NRHP; and
dredging, cable emplacement, and activities

Alternatives B and C would have
similar moderate to major adverse
impacts on individual cultural
resources as the Proposed Action
assuming implementation of
mitigation measures. Impacts would
be slightly less than for the Proposed
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emplacement, and activities that
disturb the seafloor.

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

that disturb the seafloor, which result in
damage to or destruction of submerged
archaeological sites or other underwater
cultural resources (e.g., shipwreck, debris
fields, ancient submerged landforms) from
offshore bottom-disturbing activities.

Alternative A-1 could have slightly less, but
not appreciably different offshore impacts
on cultural resources than the Proposed
Action, to the extent that Alternative A-1
would reduce the number of WTGs.
Onshore impacts would be the same as for
the Proposed Action.

The Proposed Action would have moderate
to major adverse impacts on cultural
resources from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities).

Action considering the lower number
of WTGs for Alternatives B and C.

Alternative D-1 and D-2 would have
the same impacts offshore as for the
Proposed Action, as the offshore
components of Alternatives D-1 and
D-2 are the same as for the
Proposed Action. Alternatives D-1
and D-2 would have similar
moderate to major adverse impacts
on individual cultural resources
onshore as the Proposed Action or
Alternative A-1 assuming
implementation of mitigation
measures. The impacts of
Alternatives B, C, D-1, and D-2 when
each combined with the impacts
from ongoing and planned activities
(including other offshore wind
activities) would be the same as for
the Proposed Action: moderate to
major adverse.

3.1

Demographics

Employment, and

Economics

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

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

The Proposed Action and Alternative A-1
would have negligible to minor adverse
and minor beneficial impacts on
demographics, employment, and
economics. Alternative A-1 could have
slightly less, but not appreciably different
impacts than the Proposed Action, to the
extent that Alternative A-1 would reduce the
number of WTGs.

The combination of the Proposed Action
and other ongoing and planned activities
(including offshore wind activities) would
result in minor adverse and moderate
beneficial impacts on demographics,
employment, and economics from the

Alternatives B and C would result in
a slight reduction in both adverse
and beneficial impacts on
demographics, employment, and
economics compared to the
Proposed Action because of the
reduced number of WTGs, but the
overall impact would be the same:
negligible to minor adverse impacts
and negligible to moderate
beneficial impacts.

Alternatives D-1 and D-2 would not
change the number of WTGs and
therefore the impacts are anticipated
to be the same as those of the
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Alternative would result in minor to
moderate adverse and minor
beneficial impacts on
environmental justice populations.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in minor adverse impacts
due to cable emplacement,
construction-phase noise and
vessel traffic, and the long-term
presence of offshore structures,
which could affect marine-
dependent businesses, resulting in
job losses for low-income workers.

negligible adverse impacts due to air
emissions, light, noise, port utilization, and
vessel traffic, minor adverse impacts as a
result of disruption of marine activities
during construction, and minor to
moderate adverse impacts due to the long-
term presence of structures in the offshore
environment. Potential minor beneficial
impacts would result from port utilization
and the enhanced employment
opportunities.

Overall, BOEM expects that the Proposed
Action or Alternative A-1 would result in
negligible to moderate adverse impacts
and minor beneficial impacts on
environmental justice populations. These
action alternatives would not result in
disproportionately “high and adverse”
impacts on environmental justice
populations.

The combination of the Proposed Action
and other ongoing and planned activities
(including offshore wind activities) would

Resource No Action Alternative Proposed Action Alternatives
combination of the Proposed Action and Proposed Action: negligible to
other ongoing and planned activities minor adverse and negligible to
(including offshore wind activities). moderate beneficial.
The impacts of Alternatives B, C, D-
1, and D-2 when each combined with
the impacts from ongoing and
planned activities (including other
offshore wind activities) would be the
same as for the Proposed Action:
negligible to minor adverse and
negligible to minor beneficial.
3.12 No Action Alternative: Continuation | The Proposed Action or Alternative A-1 Impacts of Alternatives B, C, D-1,
Environmental of existing environmental trends would have a range of impacts on and D-2 would be the same as those
Justice and activities under the No Action environmental justice populations, such as of the Proposed Action for

environmental justice populations
and would range from negligible to
moderate adverse and minor
beneficial. These action alternatives
would not result in disproportionately
“high and adverse” impacts on
environmental justice populations.

The impacts of Alternatives B, C, D-
1, and D-2 when each combined with
the impacts from ongoing and
planned activities (including other
offshore wind activities) would be the
same as for the Proposed Action:
negligible to moderate adverse
impacts and minor beneficial
impacts.
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result in negligible to moderate adverse
impacts and minor beneficial impacts on
environmental justice populations.
3.13 Finfish, No Action Alternative: Continuation | The Proposed Action would result in Alternatives B and C would reduce

Invertebrates, and
Essential Fish
Habitat

of existing environmental trends
and activities under the No Action
Alternative would result in minor to
moderate adverse impacts on
finfish, invertebrates, and essential
fish habitat (EFH).

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in minor to moderate
adverse impacts on finfish,
invertebrates, and EFH. Itis
anticipated that the greatest impact
on finfish and invertebrates would
be caused by ongoing regulated
fishing activity and climate change.

negligible to moderate adverse impacts for
finfish, invertebrates, and EFH. The primary
adverse impacts on finfish would be from
noise during construction and operation of
the proposed Project. Long-term adverse
impacts on EFH from construction and
installation of the Proposed Action would be
minor, as the resources would likely
recover naturally over time.

The Proposed Action and Alternative A-1
would have negligible to moderate
adverse impacts on invertebrates through
temporary disturbance and displacement,
habitat conversion, and behavioral changes,
injury, and mortality of sedentary fauna.

The presence of structures may have a
minor beneficial impact on invertebrates
through an “artificial reef effect.” Despite
invertebrate mortality and varying extents of
habitat alteration, BOEM expects the long-
term impact on invertebrates from
construction and installation of the
Proposed Action to be minor, as the
resources would likely recover naturally
over time.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action would contribute a
noticeable increment to the negligible to

the number of WTGs by 29 and

33 WTGs, respectively and would
slightly reduce adverse impacts on
finfish, invertebrates, and EFH
compared to the Proposed Action,
given that there would be fewer
foundations developed and,
therefore, less permanent loss of
habitat and lower noise impacts
during associated pile driving;
however, the impact level would be
the same as for the Proposed Action:
negligible to moderate adverse.

Alternatives D-1 and D-2 differ from
the Proposed Action only in relation
to the onshore routing of the
interconnection cable and therefore
impacts on Finfish, Invertebrates,
and EFH would be the same as for
the Proposed Action, with an overall
Finfish, invertebrate and EFH impact
of moderate adverse.

The impacts of Alternatives B, C, D-
1, and D-2 when each combined with
the impacts from ongoing and
planned activities (including other
offshore wind activities) would be the
same as for the Proposed Action:
negligible to moderate adverse.
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moderate adverse impacts on finfish,
invertebrates, and EFH from the
combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities).

3.14 Land Use and
Coastal
Infrastructure

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

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

The Proposed Action or Alternative A-1
would result in negligible to minor adverse
impacts and minor beneficial impacts on
land use and coastal infrastructure.
Beneficial impacts would result from port
utilization. Adverse impacts would primarily
result from land disturbance during onshore
installation of the cable route and
substation, accidental spills, and
construction noise and traffic.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action would have minor
adverse impacts and minor beneficial
impacts from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities).

Alternatives B and C would reduce
the number of WTGs, resulting in
slightly decreased visual impacts of
WTGs on coastal communities
compared to the Proposed Action,
but would not change the impact
levels. Alternatives B and C
therefore would have the same
levels of impacts on land use and
coastal infrastructure as the those of
Proposed Action—negligible to
minor adverse impacts and minor
beneficial impacts.

Alternatives D-1 and D-2 would have
similar impacts on land use and
coastal infrastructure as those of
Proposed Action: negligible to
minor adverse impacts and minor
beneficial impacts. Alternatives D-1
and D-2 impacts, when combined
with ongoing and planned activities
would be the same as the Proposed
Action: long-term minor adverse
impacts and minor beneficial
impacts.

The impacts of Alternatives B, C, D-
1, and D-2 when each is combined
with the impacts from ongoing and
planned activities (including offshore
wind activities) would be the same
as for the Proposed Action: minor
adverse and minor beneficial.

2-39



Coastal Virginia Offshore Wind Commercial Project
Draft Environmental Impact Statement

Chapter 2

Alternatives Including the Proposed Action

Alternative A

Differences Among Action

Resource No Action Alternative Proposed Action Alternatives
3.15 Marine No Action Alternative: Continuation | BOEM anticipates that the impacts resulting | Alternatives B and C would result in
Mammals of existing environmental trends from the Proposed Action would range from | similar impacts on marine mammals

and activities under the No Action
Alternative would result in
negligible to moderate adverse
impacts on marine mammals, as
impacts would be detectable and
measurable, but populations would
be expected to recover sufficiently.
The presence of structures could
potentially result in minor
beneficial impacts

Adverse impacts on mysticetes,
odontocetes, and pinnipeds would
be primarily due to underwater
noise, vessel activity (vessel
collisions), commercial and
recreational fishing gear
interactions, and ongoing climate
change.

Cumulative Impacts of the No
Action Alternative: Considering all
impact-producing factors (IPFs)
together, the No Action Alternative
combined with all planned
activities (including other offshore
wind activities) would result in
moderate adverse impacts on
marine mammals, except for the
North Atlantic right whale, on
which impacts could be major
adverse due to low population
numbers and potential to
compromise the viability of the
species from the loss of a single
individual. Adverse impacts would
be primarily due to underwater

negligible to moderate adverse and could
include minor beneficial impacts. Adverse
impacts, which would be detectable and
measurable, are expected to result mainly
from pile-driving noise, increased vessel
traffic, and the presence of structures as
related to fishing gear entanglement.
Populations are expected to recover fully
from these individual IPFs. Beneficial
impacts are expected to result from the
presence of structures as related to the
artificial reef effect.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The incremental impacts contributed by the
Proposed Action to the overall impact on
marine mammals considering other ongoing
and planned activities (including offshore
wind activities). would range from
undetectable to measurable and
appreciable. The impact on marine
mammals from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities) would be moderate adverse for
most marine mammal species, with the
exception of the North Atlantic right whale,
on which impacts could be major adverse
due to its population status. The main
drivers for these adverse impact levels are
underwear noise, vessel activity (vessel
strikes) and entanglement risk.

as for the Proposed Action, with
some impacts being minimally
decreased in duration and
geographic extent considering the
reduction in the number of WTGs for
Alternatives B and C. The impacts
resulting from the Alternatives B and
C individually would be similar to
those of the Proposed Action and
would range from negligible to
moderate and could include minor
beneficial impacts. Alternatives D-1
and D-2 would have the same
offshore components as for the
Proposed Action; impacts of
Alternatives D-1 and D-2 would
therefore be the same as for the
Proposed Action.

The impacts of Alternatives B, C,
D-1, and D-2 when each combined
with the impacts from ongoing and
planned activities (including offshore
wind activities) would be the similar
to or the same as for the Proposed
Action and would range from
moderate to major adverse and
could include minor beneficial
impacts.
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noise, vessel activity (vessel
collisions), fishing entanglement,
and climate change.

3.16 Navigation
and Vessel Traffic

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

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in minor to moderate
adverse impacts primarily due to
the presence of structures and
increased vessel traffic, leading to
congestion at affected ports, an
increased likelihood of collisions
and allisions, and increased risk of
accidental releases.

The Proposed Action would result in minor
to moderate adverse impacts on navigation
and vessel traffic. Adverse impacts would
include changes in navigation routes due to
the presence of structures and cable
emplacement, delays in ports, degraded
communication and radar signals, and
increased difficulty of offshore search and
rescue or surveillance missions within the
Wind Turbine Area. Some commercial
fishing, recreational, and other vessels
would choose to avoid the Wind Turbine
Area, leading to potential congestion of
vessels along the Wind Turbine Area
borders. The increase in potential for
marine accidents, which may result in injury,
loss of life, and property damage, could
produce disruptions for ocean users in the
geographic analysis area.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action would have minor to
major adverse impacts on navigation and
vessel traffic from the combination of the
Proposed Action and other ongoing and
planned activities (including other offshore
wind activities).

Alternatives B and C may slightly
reduce impacts on navigation and
vessel traffic due to the reduction in
WTG positions and alignment of
OSSs within the rows of the WTGs,
but would not change the impact
levels. Alternatives B and C
therefore would have the same
levels of impacts on navigation and
vessel traffic as that of the Proposed
Action, minor to major adverse

Alternatives D-1 and D-2 would have
the same impact as those under the
Proposed Action and range from
minor to moderate adverse.

The impacts associated with
Alternatives B, C, D-1, and D-2 when
each is combined with the impacts
from ongoing and planned activities
(including other offshore wind
activities) would be the same as for
the Proposed Action: minor to major
adverse.

3.17 Other Uses

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in

The Proposed Action would result in
negligible adverse impacts for aviation and
air traffic and cables and pipelines; minor
adverse impacts for marine mineral

Impacts of Alternatives B and C
would be similar to those of the
Proposed Action for marine mineral
extraction, military and national
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negligible adverse impacts for
marine mineral extraction, marine
and national security uses, aviation
and air traffic, cables and
pipelines, and radar systems and
moderate adverse impacts on
scientific research and surveys.

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

extraction, radar systems; moderate
adverse impacts for military and national
security uses; and moderate adverse
impacts for NOAA'’s scientific research and
surveys.

The installation of WTGs in the Project area
would result in increased navigational
complexity and increased allision risk for
vessel traffic and low-flying aircraft and
would result in line-of-sight interference for
radar systems. Additionally, the presence of
structures would exclude certain areas
within the Project area occupied by Project
components (e.g., WTG foundations, cable
routes) from potential vessel and aerial
sampling and affect survey gear
performance, efficiency, and availability for
NOAA surveys supporting commercial
fisheries and protected-species research
programs.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action would contribute to
the impacts of ongoing and planned a
noticeable increment to the negligible to
minor adverse impacts for aviation and air
traffic, cables and pipelines, marine mineral
extraction and radar systems; moderate
adverse impacts for military and national
security uses; and major adverse impacts
for NOAA's scientific research and surveys.

security uses, aviation and air traffic,
cables and pipelines, and scientific
research and surveys, with the
overall impact ratings of negligible
to major adverse. Alternatives B and
C may slightly reduce impacts on
other uses due to the reduction in
WTG positions and alignment of
OSSs within the rows of the WTGs,
but would not change the impact
levels. Alternatives B and C could
potentially decrease impacts on
radar systems by removing the
WTGs closest to the shore, which
would possibly reduce line-of-sight
impacts.

Alternatives D-1 and D-2 would have
the same offshore components as
for the Proposed Action and
therefore offshore impacts of
Alternatives D-1 and D-2 would be
the same as for the Proposed Action.
Impacts of Alternative D-1 and D-2
would be the same as or similar to
those of the Proposed Action for
cables and pipelines, marine mineral
extraction, military and national
security uses, radar, and aviation
and air traffic, with the overall impact
ratings of negligible to major
adverse.

The impacts associated with
Alternatives B, C, D-1, and D-2 when
each is combined with the impacts
from ongoing and planned activities
(including offshore wind activities)
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would be the same impact levels as
for the Proposed Action.

3.18 Recreation
and Tourism

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

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

The Proposed Action would result in
negligible to minor adverse and negligible
to minor beneficial impacts on recreation
and tourism. Impacts would result from
short-term impacts during construction:
noise, anchored vessels, and hindrances to
navigation from the installation of the export
cable and WTGs; and the long-term
presence of scour protection and structures
in the Wind Turbine Area during operations,
with resulting impacts on recreational vessel
navigation and visual quality. Beneficial
impacts would result from the reef effect
and sightseeing attraction of offshore wind
energy structures.

The Proposed Action or Alternative A-1 in
combination with other ongoing activities
(including offshore wind activities) would
contribute an undetectable to noticeable
increment to the minor adverse, and minor
beneficial impacts on recreation and
tourism.

Impacts of Alternatives B and C
would be similar to those of the
Proposed Action for recreation and
tourism except for the impact of the
presence of structures. Construction
of Alternatives B and C would install
fewer WTGs and associated inter-
array cables, which would slightly
reduce the construction footprint and
installation period. The impact levels
are anticipated to remain the same
as for the Proposed Action:
negligible to minor adverse and
negligible to minor beneficial.

Alternatives D-1 and D-2 would differ
from the Proposed Action only with
respect to the onshore
interconnection cable routes, and
Alternatives D-1 and D-2 would not
result in a discernable difference in
impacts on recreation and tourism
compared to the Proposed Action.
Alternatives D-1 and D-2 would
result in the same negligible to
minor adverse and negligible to
minor beneficial impacts.

The impacts associated with
Alternatives B, C, D-1, and D-2 when
each is combined with the impacts
from ongoing and planned activities
(including offshore wind activities)
would be the same as for the
Proposed Action: negligible to
minor adverse and negligible to
minor beneficial.
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3.19 Sea Turtles

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

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in moderate adverse and
minor beneficial impacts on sea
turtles. Potential impacts on sea
turtles from multiple construction
activities within the same calendar
year could affect migration,
feeding, breeding, and individual
fitness. The foundations from WTG
and OSS may provide foraging
and sheltering opportunities.

The Proposed Action would result in overall
moderate adverse impacts on sea turtles.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action would have an overall
moderate adverse impact on sea turtles
from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind activities).
The main drivers are pile-driving noise, the
presence of structures, ongoing climate
change, and ongoing vessel traffic posing a
risk of collision.

Alternatives B and C would have
similar impacts on sea turtles as
described for the Proposed Action
and would be moderate adverse.
Alternatives B and C would install
fewer WTGs and associated inter-
array cables, which would slightly
reduce the construction footprint and
installation period but would not
change the impact levels.

Alternatives D-1 and D-2 would differ
from the Proposed Action only with
respect to the onshore
interconnection cable routes, and
therefore Alternatives D-1 and D-2
would have the same impact on sea
turtles as the Proposed Action:
moderate adverse.

The impacts associated with
Alternatives B, C, D-1, and D-2 when
each is combined with the impacts
from ongoing and planned activities
(including offshore wind activities)
would be the same as for the
Proposed Action: moderate
adverse.

3.20 Scenic and
Visual Resources

No Action Alternative: Continuation
of existing environmental trends
and activities under the No Action
Alternative would result in minor
impacts on scenic and visual
resources.

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all other
planned activities (including other
offshore wind activities) would

Impacts of the Proposed Action on scenic
and visual resources would range from
minor to moderate adverse. The main
drivers for this impact rating are the adverse
impacts associated with the presence of
structures, lighting, and vessel traffic.
Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that

Alternatives B and C, would reduce
the number of WTGs visible from the
seascape and landscape compared
to the Proposed Action. However,
because of the eliminated WTGs
offshore distance and location, these
alternatives impacts on scenic and
visual resources and would not
change the overall impact level of
minor to major adverse. The
impacts of Alternatives B and C on
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result in moderate to major Alternative A-1 would reduce the number of | scenic and visual resources would

adverse impacts on visual and WTGs. be similar to the impacts of the

scenic resources due to addition of | The Proposed Action would contribute Proposed Action: minor to

new structures, nighttime lighting, | sybstantially to the moderate adverse moderate adverse.

onshore construction, and impact on scenic and visual resources from | Onshore, Alternatives D-1 and D-2

increased vessel traffic. the combination of the Proposed Action and | would limit the interconnection cable
other ongoing and planned activities route to either Route Option 6
(including other offshore wind activities). (Alternative D-1) or Route Option 1

(Alternative D-2) to avoid and
minimize impacts on onshore
sensitive habitats, including
wetlands, surface waters, and
ecological cores. Although the
Chicory Switching Station would be
visible to some residences, Route
Option 6 (Alternative D-1) would
reduce the overall visual impacts on
suburban residential character
compared to the other routes from
major to moderate. The overall
impact level of Alternatives D-1 and
D-2 would be the same as the
Proposed Action: moderate
adverse.

The impacts associated with
Alternatives B, C, D-1, and D-2 when
each is combined with the impacts
from ongoing and planned activities
(including other offshore wind
activities) would be the same as for
the Proposed Action: moderate

adverse.

3.21 Water Quality | No Action Alternative: Continuation | The Proposed Action would result in Alternatives B and C may result in
of existing environmental trends negligible to minor adverse impacts on slightly less, but not materially
and activities under the No Action | water quality primarily due to sediment different impacts on water quality
Alternative would result in minor resuspension and potential accidental due to relocated or a reduced
adverse impacts on water quality. releases. The impacts are likely to be number of WTGs that would be
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Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in minor adverse impacts
because any potential detectable
impacts are not anticipated to
exceed water quality standards.

temporary or small in proportion to the
geographic analysis area and the resource
would recover completely after
decommissioning. A larger offshore spill,
although unlikely to occur based on BOEM
modeling, could have minor to moderate
adverse impacts on water quality.

Alternative A-1 could have slightly less, but
not appreciably different impacts than the
Proposed Action, to the extent that
Alternative A-1 would reduce the number of
WTGs.

The Proposed Action when combined with
the impacts from ongoing and planned
activities (including offshore wind activities)
would be minor adverse, primarily due to
short-term, localized effects from increased
turbidity and sedimentation. BOEM has
considered the possibility of a moderate
adverse impact resulting from potential
accidental releases; this level of impact
could occur if there was a large-volume
release. While it is an impact on water
quality that should be considered, it is
unlikely to occur based on BOEM’s
accidental release modeling.

constructed, operated, and
maintained. Alternatives B and C
would install fewer WTGs and
associated inter-array cables, which
would slightly reduce the
construction footprint and installation
period, but would not change the
impact levels.

Alternative D-1 and D-2 would differ
from the Proposed Action only with
respect to the onshore
interconnection cable routes, and
therefore offshore impacts on water
quality for Alternatives D-1 and D-2
would be the same as for the
Proposed Action: minor to
moderate adverse.

Alternatives D-1 and D-2 could have
slightly less potential for onshore
water quality impacts compared to
the Proposed Action, but water
quality regulatory requirements and
Dominion Energy’s proposed
mitigation measures would be the
same as for the Proposed Action.
Therefore, onshore water quality
impacts under Alternatives B, C, D-1,
and D-2 would be the same as those
of the Proposed Action: minor
adverse.

Similar to the Proposed Action, a
large-volume spill offshore, although
unlikely to occur based on BOEM
modeling, could have minor to
moderate adverse impacts on water
quality under any of the alternatives.

2-46




Coastal Virginia Offshore Wind Commercial Project
Draft Environmental Impact Statement

Chapter 2
Alternatives Including the Proposed Action

Resource

No Action Alternative

Alternative A
Proposed Action

Differences Among Action
Alternatives

The impacts of Alternatives B, C, D-
1, and D-2 when each combined with
impacts from ongoing and planned
activities (including offshore wind
activities) would be the same as
those of the Proposed Action: minor
adverse. BOEM has considered the
possibility of a moderate adverse
impact resulting from accidental
releases offshore from offshore wind
development; however, it is unlikely
to occur based on BOEM modeling.

3.22 Wetlands

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

Cumulative Impacts of the No
Action Alternative: The No Action
Alternative combined with all
planned activities (including other
offshore wind activities) would
result in moderate adverse
impacts on wetlands, primarily
through land disturbance.

The Proposed Action or Alternative A-1 may
result in impacts on wetlands through short-
term or permanent disturbance from
activities within or adjacent to these
resources. Considering the avoidance,
minimization, and mitigation measures
required under federal and state statutes
(e.g., CWA Section 404), construction of the
Proposed Action would have moderate to
major adverse impacts on wetlands.

The Proposed Action would have moderate
to major adverse impacts on wetlands from
the combination of the Proposed Action and
other ongoing and planned activities
(including other offshore wind activities).

Because Alternatives B and C
involve modifications only to offshore
components, and offshore
components would not contribute to
impacts on wetlands, impacts on
wetlands from those alternatives
would be the same as those under
the Proposed Action: moderate to
major adverse.

Onshore, Alternatives D-1 and D-2
would limit the interconnection cable
route to either Interconnection Cable
Route Option 6 (Alternative D-1) or
Interconnection Cable Route Option
1 (Alternative D-2) to avoid and
minimize impacts on onshore
sensitive habitats, including
wetlands, surface waters, and
ecological cores. These
interconnection cable route options
are analyzed as part of the Proposed
Action and so impacts on birds from
Alternatives D-1 and D-2 would be

the same as for the Proposed Action.
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Resource

No Action Alternative

Alternative A
Proposed Action

Differences Among Action
Alternatives

The impacts from Alternatives B, C,
D-1, and D-2 when each combined
with impacts from ongoing and
planned activities (including offshore
wind activities) would be the same
as those of the Proposed Action:
moderate to major adverse.
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3. Affected Environment and Environmental Consequences

This chapter addresses the affected environment for each resource area and the potential environmental
consequences to those resources from the alternatives described in Chapter 2, Alternatives Including the
Proposed Action. In addition, it addresses the impact of the alternatives when combined with other past,
present, or reasonably foreseeable planned activities using the methodology and assumptions outlined in
Chapter 1, Introduction, and Appendix F, Planned Activities Scenario. The planned activities considered
in Appendix F include other ongoing and planned actions within the geographic analysis area for each
resource that are occurring at the same time as the proposed Project or that could occur later in time but
are still reasonably foreseeable.

Where information is incomplete or unavailable for the evaluation of reasonably foreseeable impacts
analyzed in this chapter, BOEM identified that information and conducted its analysis in accordance with
Section 1502.22 of the CEQ regulations. The findings of this assessment are presented in Appendix D,
Analysis of Incomplete or Unavailable Information.

3.1. Impact-Producing Factors

BOEM has completed a study of IPF on the North Atlantic OCS to consider in an offshore wind
development planned activities scenario (BOEM 2019). The study, which is incorporated in this
document by reference, accomplishes the following:

o Identifies cause-and-effect relationships between renewable energy projects and resources potentially
affected by such projects.

o (lassifies those relationships into IPFs through which renewable energy projects could affect
resources.

e Identifies the types of actions and activities to be considered in a cumulative impacts scenario.

e Identifies actions and activities that may affect the same physical, biological, economic, or cultural
resources as renewable energy projects and states that such actions and activities may have the same
IPFs as offshore wind projects.

The BOEM (2019) study identifies the relationships between IPFs associated with specific past, present,
and reasonably foreseeable future actions in the North Atlantic OCS. As discussed in the BOEM (2019)
study, reasonably foreseeable actions other than offshore wind projects may also affect the same
resources as the proposed Project or other offshore wind projects, possibly via the same IPFs or via IPFs
through which offshore wind projects do not contribute. BOEM determined the relevance of each IPF to
each resource analyzed in this Draft EIS. If an IPF was not associated with the proposed Project, it was
not included in the analysis. Table 3.1-1 provides a brief description of the primary IPFs involved in this
analysis, including examples of sources and activities that result in each IPF. The IPFs cover all phases of
the Project, including construction, operations and maintenance, and decommissioning. Each IPF is
assessed in relation to ongoing activities, planned activities, and the Proposed Action. Planned activities
include planned non-offshore wind activities and future offshore wind activities.
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Table 3.1-1 Primary Impact-Producing Factors Addressed in This Analysis

IPF

Sources and/or Activities

Description

Accidental releases

Mobile sources (e.g., vessels)
Installation, operation, and
maintenance of onshore or
offshore stationary sources (e.g.,
renewable energy structures,
transmission lines, cables)

Refers to unanticipated release or spills
into receiving waters of a fluid or other
substance (e.g., fuel, hazardous
materials, suspended sediment, trash,
or debris).

Accidental releases are distinct from
routine discharges, the latter typically
consisting of authorized operational
effluents controlled through treatment
and monitoring systems and permit
limitations.

Discharges

Vessels

Structures

Onshore point and non-point
sources

Dredged material ocean disposal
Installation, operation, and
maintenance of submarine
transmission lines, cables, and
infrastructure

Generally, refers to routine permitted
operational effluent discharges to
receiving waters. There can be
numerous types of vessel and structure
discharges (e.g., bilge water, ballast
water, deck drainage, gray water, fire
suppression system test water, chain
locker water, exhaust gas scrubber
effluent, condensate, and seawater
cooling system effluent).

These discharges are generally
restricted to uncontaminated or properly
treated effluents that may have best
management practice or numeric
pollutant concentration limitations
imposed through USEPA National
Pollutant Discharge Elimination System
(NPDES) permits or USCG regulations.

Air emissions

Internal combustion engines
(e.g., generators) aboard
stationary sources or structures
Internal combustion engines
within mobile sources (e.g.,
vessels, vehicles, or aircraft)

Refers to the release of gaseous or
particulate pollutants into the
atmosphere. Releases can occur on-
and offshore.

Anchoring

Anchoring of vessels
Attachment of a structure to the
sea bottom by use of an anchor,
mooring, or gravity-based
weighted structure (i.e., bottom-
founded structure)

Anchors, anchor chain sweep, mooring,
and the installation of bottom-founded
structures can alter the seafloor.
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IPF Sources and/or Activities Description
Electromagnetic e Substations Power generation facilities and cables
Fields (EMF) e Power transmission cables produce electric fields (proportional to

e Inter-array cables the voltage) and magnetic fields

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

Land disturbance e Onshore construction Refers to land disturbances for any

e Onshore land use changes onshore construction activities.

e Erosion and sedimentation

e Vegetation clearance

e Wetland and waters of the United

States impacts

Lighting

Vessels or offshore structures
above or under water
Onshore infrastructure

Refers to the presence of light above
the water onshore and offshore, as well
as underwater associated with offshore
wind development and activities that
use offshore vessels.

Refers to disturbances associated with

Cable emplacement | ¢ Dredging or trenching
and maintenance e Cable placement installing new offshore submarine
e Seabed profile alterations cables on the seafloor, commonly
« Sediment deposition and burial associated with offshore wind energy.
e Mattress and rock placement
Noise e Aircraft Refers to noise from various sources.
e Vessels Commonly associated with construction
e Turbines activities, geophysical and geotechnical
e Geophysical and geotechnical surveys, and vessel traffic. May be
surveys impulsive (e.g., pile driving) or broad
e Operations and maintenance spectrum and_contmuogs (e.g., from
o Pile driving Prmect—asspmated marine
« Dredging and trenching tra_nsportatlon vessels). ng also be
noise generated from turbines
themselves or interactions of the
turbines with wind and waves.
Port utilization e Expansion and construction Refers to effects associated with port
e Maintenance activity, upgrades, or maintenance that
e Use occur only as a result of the Project.
e Revitalization Includes activities related to port

expansion and construction from
increased economic activity and
maintenance dredging or dredging to
deepen channels for larger vessels.
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IPF

Sources and/or Activities

Description

Presence of
structures

Onshore and offshore structures
including towers and transmission
cable infrastructure

Refers to effects associated with
onshore or offshore structures other
than construction-related effects,
including the following:

Space-use conflicts

Fish aggregation/dispersion

Bird attraction/displacement
Marine mammal
attraction/displacement

Sea turtle attraction/displacement
Scour protection

Allisions

Entanglement

Gear loss/damage

Fishing effort displacement
Habitat alteration (creation and
destruction)

Migration disturbances
Navigation hazard

Seabed alterations

Turbine strikes (birds, bats)
Viewshed (physical, light)
Microclimate and circulation effects

Traffic

Aircraft
Vessels
Vehicles

Refers to marine and onshore vessel
and vehicle congestion, including vessel
strikes of sea turtles and marine
mammals, collisions, and allisions.

Energy
generation/security

Wind energy production

Refers to the generation of electricity
and its provision of reliable energy
sources as compared to other energy
sources (energy security). Associated
with renewable energy development
operations.

Climate change

Emissions of greenhouse gases

Refers to the effects of climate change,
such as warming and sea level rise, and
increased storm severity or frequency.
Ocean acidification refers to the effects
associated with the decreasing pH of
seawater from rising levels of
atmospheric carbon dioxide.

Source: BOEM 2019.

In addition to adverse effects, beneficial effects could accrue from the development of the proposed
Project and renewable energy sources on the OCS in general. The BOEM study Evaluating Benefits of
Offshore Wind Energy Projects in NEPA (BOEM 2017) examines this in depth. Benefits from the
development of offshore wind energy projects, in particular offshore wind projects, can accrue in three
primary areas: system benefits, environmental benefits, and socioeconomic benefits, which are further
examined throughout this chapter.
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3.2. Mitigation Identified for Analysis in the Environmental Impact
Statement

During the development of the Draft EIS and in coordination with cooperating agencies, BOEM
considered potential additional mitigation measures that could further avoid, minimize, or mitigate
impacts on the physical, biological, socioeconomic, and cultural resources assessed in this document.
These potential additional mitigation measures are described in Appendix H, Mitigation and Monitoring,
Table H-1, and analyzed in the relevant resource sections in Chapter 3. BOEM may choose to incorporate
one or more of these additional mitigation measures in the preferred alternative. In addition, other
mitigation measures may be required through completion of consultations and authorizations with respect
to several environmental statutes such as the MMPA, Section 7 of the ESA, or the Magnuson-Stevens
Fishery Conservation and Management Act. Mitigation imposed through consultations will be included in
the Final EIS. Those additional mitigation measures presented in Appendix H, Table H-2, may not all be
within BOEM’s statutory and regulatory authority to require; however, other jurisdictional governmental
agencies may potentially require them. BOEM may choose to incorporate one or more additional
measures in the ROD and adopt those measures as conditions of COP approval. All Applicant-Proposed
Measures (APM) listed in Appendix H are part of the Proposed Action (see Section 2.1 for details).

3.3. Definition of Impact Levels

This Draft EIS uses a four-level classification scheme to characterize potential beneficial and adverse
impacts of alternatives, including the Proposed Action. Resource-specific adverse and beneficial impact
level definitions are presented in each resource section.

When considering duration of impacts this Draft EIS uses the following terms.

o Short-term effects. Effects that may extend up to 3 years. Construction and conceptual
decommissioning activities are anticipated to occur for 2 to 3 years. An example would be clearing of
onshore shrubland vegetation during construction; the area would be revegetated when construction is
complete and, after revegetation is successful, this effect would end. Short-term effects may be
further defined as being temporary if the effects end as soon as the activity ceases. An example would
be road closures or traffic delays during onshore cable installation. Once construction is complete, the
effect would end.

e Long-term effects. Effects that may extend for more than 3 years and may extend for the life of the
Project (37 years). An example would be the loss of habitat where a foundation has been installed.

e Permanent effects. Effects that extend beyond the life of the Project. An example would be the
conversion of land to support new onshore facilities or the placement of scour protection that is not
removed as part of decommissioning.

The following terms are used to describe the incremental impact of the action alternative in relation to the
combined impacts from all ongoing and planned activities, including both non-offshore wind and offshore
wind activities.

e Undetectable. The incremental impact contributed by the action alternative to impacts from all
ongoing and planned activities is so small that it is impossible or extremely difficult to discern.

e Noticeable. The incremental impact contributed by the action alternative, while evident and
observable, is still relatively small in proportion to the impacts from all ongoing and planned
activities.

e Appreciable. The incremental impact contributed by the action alternative constitutes a large portion
of the impacts from all ongoing and planned activities.
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3.4. Air Quality

This section discusses potential impacts on air quality from the proposed Project, alternatives, and
ongoing and planned activities in the geographic analysis area for air quality. The geographic analysis
area, as described in Appendix F, Planned Activities Scenario, Table F-1, and shown on Figure 3.4-1,
includes the airshed within 25 miles (40 kilometers) of the Wind Farm Area (corresponding to the OCS
permit area) and the airshed within 15.5 miles (25 kilometers) of onshore construction areas and ports that
may be used for the Project. The geographic analysis area encompasses the geographic region subject to
U.S. Environmental Protection Agency (USEPA) review as part of an OCS permit for the Project under
the Clean Air Act (CAA). The geographic analysis area also considers potential air quality impacts
associated with the onshore construction areas and the mustering port(s) outside of the OCS permit area.
Given the dispersion characteristics of emissions from marine vessels, equipment and similar emission
sources that would be used during proposed construction activities, the maximum potential air quality
impacts would likely be within a few miles of the source. BOEM selected the 15.5-mile (25-kilometer)
distance to assure that the locations of maximum potential air quality impact would be considered.

3.4.1 Description of the Affected Environment for Air Quality

The overall geographic analysis area for air quality covers the Virginia Beach, Virginia, region and the
adjacent portions of the Atlantic Ocean, which includes the air above the Wind Farm Area and adjacent
OCS area, the offshore and onshore export cable routes, the onshore substations, the construction staging
areas, the onshore construction and proposed Project-related sites, and the ports used to support proposed
Project activities. In addition, some vessel trips could occur in the Corpus Christi—Victoria, Texas, region.
COP Section 4.1.3 (Dominion Energy 2022), provides further description of the geographic analysis area.
Appendix I, Environmental and Physical Settings, provides information on climate and meteorological
conditions in the Project region.

Air quality within a region is measured in comparison to the National Ambient Air Quality Standards
(NAAQS), which are standards established by USEPA pursuant to the CAA (42 U.S.C. 7409) for several
common pollutants, known as criteria pollutants, to protect human health and welfare. The criteria
pollutants are carbon monoxide (CO), lead, nitrogen dioxide (NO,), ozone, particulate matter smaller than
10 microns in diameter (PM(), particulate matter smaller than 2.5 microns in diameter (PM, ), and sulfur
dioxide (SO»). Virginia has established ambient air quality standards (AAQS) that are similar to the
NAAQS. COP Table 4.1-12 (Dominion Energy 2022) shows the NAAQS. Emissions of lead from
Project-associated sources would be negligible because lead is not a component of liquid or gaseous fuels;
accordingly, lead is not analyzed in this EIS. Ozone is not emitted directly but is formed in the
atmosphere from precursor chemicals, primarily nitrogen oxides (NOx) and VOC:s, in the presence of
sunlight. Potential impacts of a project on ozone levels are evaluated in terms of NOx and VOC
emissions.

USEPA designates all areas of the country as attainment, nonattainment, or unclassified for each criteria
pollutant. An attainment area is an area where all criteria pollutant concentrations are within all NAAQS.
A nonattainment area does not meet the NAAQS for one or more pollutants. Unclassified areas are those
where attainment status cannot be determined based on available information and are regulated as
attainment areas. An area can be in attainment for some pollutants and nonattainment for others. If an area
was nonattainment at any point in the last 20 years but is currently attainment or is unclassified, then the
area is designated a maintenance area. States are required to prepare a State Implementation Plan (SIP)
for each nonattainment and maintenance area, which describes the region’s program to attain and
maintain compliance with the NAAQS. The attainment status of an area can be found at 40 CFR 81 and in
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the USEPA Green Book, which the agency revises from time to time (USEPA 2021a). Attainment status
is determined through evaluation of air quality data from a network of monitors.

The nearest onshore areas to the Wind Farm Area are the City of Virginia Beach, Virginia, and the other
cities and counties that comprise the Virginia Beach-Norfolk-Newport News metropolitan area. These
cities and counties are designated maintenance for ozone. These maintenance areas include facilities that
the Project could use in the Hampton Roads area, such as the Portsmouth Marine Terminal. More distant
ports that may be used include Corpus Christi, Texas, which is in an area designated attainment for all
pollutants. Figure 3.4-1 displays the maintenance areas that intersect the geographic analysis area.

The CAA prohibits federal agencies from approving any activity that does not conform to a SIP. This
prohibition applies only with respect to nonattainment or maintenance areas (i.e., areas that were
previously nonattainment and for which a maintenance plan is required). Conformity to a SIP means
conformity to a SIP’s purpose of reducing the severity and number of violations of the NAAQS to
achieve attainment of such standards. The activities for which BOEM has authority are outside of any
nonattainment or maintenance area and, therefore, not subject to the requirement to show conformity.

The CAA defines Class I areas as certain national parks and wilderness areas where very little
degradation of air quality is allowed. Class I areas consist of national parks larger than 6,000 acres and
wilderness areas larger than 5,000 acres that were in existence before August 1977. Projects subject to
federal permits are required to notify the federal land manager responsible for designated Class I areas
within 62 miles (100 kilometers) of the Project. The federal land manager identifies appropriate air
quality—related values for the Class I area and evaluates the impact of the Project on air quality—related
values. The nearest Class I area to the Project is the Swanquarter Wilderness Area in North Carolina,
located about 87 miles (140 kilometers) south of the Project.

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, east 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 beyond state seaward boundaries. Projects 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.
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GHGs are gases that trap heat in the atmosphere and contribute to global climate change by retaining heat
in the atmosphere. The primary GHGs are carbon dioxide (CO;), methane (CHjy), nitrous oxide (N2O),
and certain industrial gases. The GHG emissions from the Project are a result of fuel combustion that
produces emissions of CO,, CHa4, and N»O, as well as leakage of sulfur hexafluoride (SF¢) from gas-
insulated switchgear. Because each GHG constituent has a different heat-trapping ability, GHG emissions
typically are expressed as CO; equivalent (CO-e) based on the specific global warming potential (GWP)
for each gas. The GWP of each GHG reflects how strongly it absorbs energy compared to CO,. COze is
calculated based on the sum of the individual GHG emissions weighted by their respective GWPs.'

3.4.2 Environmental Consequences
3.4.21 Impact Level Definitions for Air Quality

Definitions of impact levels are provided in Table 3.4-1. Impact levels are intended to serve NEPA
purposes only and are not intended to establish thresholds or other requirements with respect to permitting
under the CAA.

Table 3.4-1 Impact Level Definitions for Air Quality

[ R Definition
Level Impact
Negligible | Adverse Increases in ambient pollutant concentrations due to Project emissions

would not be detectable.

Beneficial Decreases in ambient pollutant concentrations due to Project emissions
would not be detectable.

Minor to Adverse Increases in ambient pollutant concentrations due to Project emissions
Moderate would be detectable but would not lead to exceedance of the NAAQS.

Beneficial Decreases in ambient pollutant concentrations due to Project emissions
would be detectable.

Maijor Adverse Changes in ambient pollutant concentrations due to Project emissions
could lead to exceedance of the NAAQS.

Beneficial Decreases in ambient pollutant concentrations due to Project emissions
would be larger than for minor to moderate impacts.

3.4.3 Impacts of the No Action Alternative on Air Quality

When analyzing the impacts of the No Action Alternative on air quality, BOEM considered the impacts
of ongoing activities, including ongoing non-offshore wind activities and ongoing offshore wind
activities, on baseline conditions for air quality. The cumulative impacts of the No Action Alternative
considered the impacts of the No Action Alternative in combination with other planned non-offshore
wind and offshore wind activities, as described in Appendix F.

3431 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for air quality described in Section 3.4.1,
Description of the Affected Environment for Air Quality, would continue to follow current regional trends
and respond to IPFs introduced by other ongoing non-offshore wind and offshore wind activities.
Ongoing non-offshore wind activities within the geographic analysis area that contribute to impacts on air
quality are generally associated with onshore impacts, including onshore construction. Onshore

' The GWPs used to calculate CO»e were taken from Table A-1 of 40 CFR Part 98, Subpart A. The GWPs are 1 for
CO,, 25 for CHy, 298 for N,0, and 22,800 for SF.
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construction activities and associated impacts are expected to continue at current trends and have the
potential to affect air quality through temporary and permanent air emissions. The only ongoing offshore
wind activity within the geographic analysis area is the existing CVOW-Pilot Project, which is currently
in operation and consists of two 12 MW turbines and approximately 24 miles (44.5 kilometers) of
offshore export cable. Operation and maintenance activities for the CVOW-Pilot Project produce
emissions but have negligible air quality impacts because only two turbines must be serviced.

In 2019, Virginia Governor Ralph Northam by Executive Order 43 established Virginia’s objectives for
statewide energy production.

e By 2028, Virginia will achieve 5,500 MW of wind and solar energy. At least 3,000 MW of this target
should be under development by 2022.

e By 2030, 30 percent of Virginia’s electric system will be powered by renewable energy resources.

e By 2050, 100 percent of Virginia’s electricity will be produced from carbon-free sources, such as
wind, solar, and nuclear.

The Virginia Clean Economy Act of 2020 was passed to implement Executive Order 43. The law requires
new measures to promote energy efficiency, sets a schedule for closing old fossil-fuel power plants, and
requires electricity to come from 100 percent renewable sources such as solar or wind. Energy companies
must pay penalties for not meeting their targets, and part of that revenue would fund job training and
renewable energy programs in historically disadvantaged communities.

Nonetheless, impacts from fossil-fuel facilities are expected to be mitigated partially by implementation
of other offshore wind projects in the regions off New England, New York, New Jersey, Delaware, and
Maryland, to the extent that these wind projects would result in a reduction in emissions from fossil-
fueled power generating facilities. Other ongoing and planned activities that could contribute to air
quality impacts include construction of undersea transmission lines, gas pipelines, and other submarine
cables; marine minerals use and ocean-dredged material disposal; military use; marine transportation; oil
and gas activities; and onshore development activities (see Appendix F, Sections F.2.5 through F.2.9,
F.2.12, and F.2.13 for further description of ongoing and planned activities).

3.4.3.2 Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative in combination with other planned non-offshore wind activities and planned offshore wind
activities (without the Proposed Action).

BOEM expects future offshore wind activities to affect air quality through the following primary IPFs.

Air emissions: Most air pollutant emissions and air quality impacts from future offshore wind projects
would occur during construction, potentially from multiple projects occurring simultaneously. The only
projects currently proposed for which construction could occur simultaneously with the Project is Kitty
Hawk Wind North and Kitty Hawk Wind South. Construction activity would occur at different locations
and could overlap temporally with activities at other locations, including operational activities at
previously constructed projects. Potential areas of overlap could include port and vessel activity in the
Newport News/Norfolk/Hampton Roads region. As a result, air quality impacts would shift spatially and
temporally across the geographic analysis area. All projects would be required to comply with the CAA.
Primary emission sources would include vessel traffic, increased public and commercial vehicular traffic,
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air traffic, combustion emissions from construction equipment, and fugitive® emissions from construction-
generated dust.

During operations, emissions from future offshore wind projects within the geographic analysis area
would overlap temporally, but operations would contribute few criteria pollutant emissions compared to
construction and decommissioning. Operational emissions would come largely from commercial vessel
traffic and emergency diesel generators. COP Appendix N (Dominion Energy 2022) provides details of
these emissions sources for construction and operations, as well as regulatory applicability of emissions
by geographic area for purposes of NEPA and permitting.

The aggregate operational emissions for all projects within the geographic analysis area would vary by
year as successive projects begin operation. As wind energy projects come online, power generation
emissions overall would decrease, and the region as a whole would realize a net benefit to air quality. The
future offshore wind projects other than the Proposed Action that may result in air pollutant emissions
and air quality impacts within the geographic analysis area include projects within all or portions of Lease
Area OCS-A 0508 (Appendix F, Table F-3). Projects currently proposed in this lease area include Kitty
Hawk Wind North and Kitty Hawk Wind South, which together would have a maximum capacity of
2,484 Mw from the installation of 190 WTGs (Table F2-1). Based on the assumed offshore construction
schedule in Table F-3, construction of the Proposed Action would occur in 2023-2027, construction of
Kitty Hawk Wind North would occur in 2024-2026, and construction of Kitty Hawk Wind South would
occur in 2026-2029. Consequently, construction of either or both Kitty Hawk Wind projects would
overlap with construction of the Proposed Action in 2024-2027.

During the construction phase, the total emissions of criteria pollutants and ozone precursors from
offshore wind projects other than the Proposed Action within the geographic analysis area (i.e., Kitty
Hawk Wind North and Kitty Hawk Wind South), summed over all construction years, are estimated to be
4,263 tons of CO, 15,586 tons of NOx, 538 tons of PMg, 521 tons of PM; s, 264 tons of SO,, 670 tons of
VOCs, and 963,302 tons of carbon dioxide equivalent (CO,e) (Kitty Hawk Wind North 2021; Kitty Hawk
Wind South 2022; Appendix F, Table F3-4). Most emissions would occur from diesel-fueled construction
equipment, vessels, and commercial vehicles. The magnitude of the emissions and the resulting air quality
impacts would vary spatially and temporally during the construction phases.

During operations, emissions from future offshore wind projects within the geographic analysis area
would overlap temporally, but operations would contribute few criteria pollutant emissions compared to
construction and decommissioning. Operational emissions would come largely from commercial vessel
traffic and emergency diesel generators. Estimated operational emissions from Kitty Hawk Wind North
and Kitty Hawk Wind South would be 343 tons per year of CO, 869 tons per year of NOx, 39 tons per
year of PM o, 36 tons per year of PM s, 12 tons per year of SO,, 43 tons per year of VOCs, and

64,216 tons per year of carbon dioxide (CO2e) (Kitty Hawk Wind North 2021; Kitty Hawk Wind South
2022; Appendix F, Table F3-4). Operational emissions would overall be intermittent and dispersed
throughout the 112,799-acre Lease Area and the vessel routes from the onshore O&M facility and would
generally contribute to small and localized air quality impacts.

Offshore wind energy development would help offset emissions from fossil fuels, improving regional air
quality and reducing GHG emissions. An analysis by Katzenstein and Apt (2009), for example, estimates
that CO; emissions can be reduced by up to 80 percent and NOx emissions can be reduced up to

50 percent by implementing wind energy projects. An analysis by Barthelmie and Pryor (2021) calculated
that, depending on global trends in GHG emissions and the amount of wind energy expansion,
development of wind energy could reduce predicted increases in global surface temperature by 0.3-0.8

2 Fugitive emissions are emissions that are not emitted from a stack, vent, or other specific point that controls the
discharge. For example, windblown dust is fugitive particulate matter.
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degrees Celsius (0.5—-1.4 degrees Fahrenheit) by 2100. Estimations and evaluations of potential health and
climate benefits from offshore wind activities for specific regions and project sizes rely on information
about the air pollutant emission contributions of the existing and projected mixes of power generation
sources, and generally estimate the annual health benefits of an individual commercial-scale offshore
wind project to be valued in the hundreds of millions of dollars (Kempton et al. 2005; Buonocore et al.
2016).

Climate change: Construction and operation of other (not the proposed Project) offshore wind projects
would produce GHG emissions that would contribute incrementally to climate change. CO, is relatively
stable in the atmosphere and, for the most part, mixed uniformly throughout the troposphere and
stratosphere. As such, the impact of GHG emissions does not depend upon the source location. Increasing
energy production from offshore wind projects would likely reduce regional GHG emissions by
displacing energy from fossil fuels.” This reduction would more than offset the relatively small GHG
emissions from offshore wind projects (Appendix F). U.S. offshore wind projects would by themselves
probably have a limited impact on global emissions and climate change, but they may be substantial and
beneficial as a component of many actions addressing climate change, and integral for fulfilling state
plans regarding climate change.

Accidental releases: Future offshore wind activities could release air toxics or hazardous air pollutants
(HAPs) because of accidental chemical spills within the geographic analysis area. Section 3.21, Water
Quality, includes a discussion of the nature of releases that would be anticipated. Up to about

80,448 gallons (304,529 liters) of coolants, 986,204 gallons (3.7 million liters) of oils and lubricants, and
157,713 gallons (597,009 liters) of diesel fuel would be contained in the wind turbine and substation
structures for Kitty Hawk Wind North and Kitty Hawk Wind South (Kitty Hawk Wind North 2021; Kitty
Hawk Wind South 2022; Appendix F, Table F2-3).

If accidental releases occur, they would be most likely during construction but could occur during
operations and decommissioning of offshore wind facilities. These may lead to short-term periods (hours
to days)* of HAP emissions through surface evaporation. HAP emissions would consist of VOCs, which
may be important for ozone formation. By comparison, the smallest tanker vessel operating in these
waters (a general-purpose tanker) has a capacity of between 3.2 and 8 million gallons (12.1 and

30.3 million liters). Tankers are relatively common in these waters, and the total WTG chemical storage
capacity within the geographic analysis area for air quality is much less than the volume of hazardous
liquids transported by ongoing activities (U.S. Energy Information Administration 2014). BOEM expects
air quality impacts from accidental releases would be short term and limited to the area near the
accidental release location. Accidental spills would occur infrequently over a 33-year period with a higher
probability of spills during future project construction, but they would not be expected to contribute
appreciably to overall impacts on air quality.

3.4.3.3 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, air quality would continue to
follow current regional trends and respond to IPFs introduced by other ongoing and planned activities.
Additional, higher-emitting, fossil-fuel energy facilities would be built, or would be kept in service, to
meet future power demand, fired by natural gas, oil, or coal (Dominion Energy 2020). To the extent that

3 In 2020, the generation mix of the Pennsylvania-New Jersey-Maryland (PJM) Interconnection, the regional grid to
which the Project would connect, was approximately 40 percent natural gas, 34 percent nuclear, 19 percent coal,

3 percent wind, 2 percent hydroelectric, and 2 percent other sources, on an annual average basis (Monitoring
Analytics 2021).

4 For example, small diesel fuel spills (500-5,000 gallons) usually will evaporate and disperse within a day or less
(NOAA 20006).
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state goals and regulations for expansion of renewable energy capacity are met, and the added renewable
energy capacity is sufficient to meet demand, such additional fossil-fuel energy facilities might not be
built or kept in service. Impacts of building or retaining fossil-fuel energy facilities would be mitigated
partially by other future offshore wind projects including offshore New England, New York, New Jersey,
Delaware, and Maryland.

BOEM expects ongoing activities, future non-offshore wind activities, and future offshore wind activities
to have continuing regional air quality impacts primarily through air pollutant emissions, accidental
releases, and climate change. Climate predictions for the Southeast indicate increased temperatures,
which can increase ozone levels, and warmer and drier autumns that are expected to result in lengthening
of the period of seasonal ozone exposure (Global Change Research Program 2018).

BOEM anticipates that the impacts of ongoing activities, such as air pollutant emissions and GHGs,
would be moderate, because ambient pollutant concentrations would be expected to increase but not to
levels that could exceed the NAAQS or Virginia AAQS.

Cumulative Impacts of the No Action Alternative. Under the No Action Alternative, existing
environmental trends and ongoing activities would continue, and air quality would continue to be affected
by the primary IPFs. In addition to ongoing activities, planned activities other than offshore wind may
also contribute to impacts on air quality. Furthermore, potential activities other than offshore wind include
increasing air pollutant and GHG emissions through construction and operation of new energy generation
facilities to meet future power demands. Continuation of current regional trends in energy development
could include new power plants that could contribute to air quality and GHG impacts in Virginia and the
neighboring states. BOEM anticipates that the impacts of planned activities other than offshore wind
would be moderate. BOEM expects the combination of ongoing and planned activities other than
offshore wind to result in moderate impacts on air quality, primarily driven by recent market and
permitting trends indicating future fossil-fueled electric generating units would most likely include
natural-gas—fired facilities.

Considering all of the IPFs collectively, BOEM anticipates that the overall air quality and climate impacts
associated with future offshore wind activities in the geographic analysis area combined with ongoing
activities, reasonably foreseeable environmental trends, and planned activities other than offshore wind
would result in moderate adverse impacts due to emissions of criteria pollutants, VOCs, HAPs, and
GHGs, mostly released during construction and decommissioning. Pollutant emissions during operations
would be generally lower and more transient. Construction and operations would contribute most to
emissions of CO,. Most air pollutant emissions and air quality impacts would occur during multiple
overlapping project construction phases from 2024 through 2025 (Appendix F, Table F-3). Overall,
adverse air quality impacts from future offshore wind projects are expected to be relatively small and
transient. Future offshore wind projects likely would lead to reduced emissions from fossil-fueled power
generating facilities and consequent moderate beneficial impacts on air quality.

3.4.4 Relevant Design Parameters and Potential Variances in Impacts

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE would result in impacts similar to or less than those described in the sections
below. The following PDE parameters (Appendix E, Project Design Envelope and Maximum-Case
Scenario) would influence the magnitude of the impacts on air quality:

o Emission ratings of construction equipment and vehicle engines;
e Location of construction laydown areas;

e Choice of cable-laying locations and pathways;
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e Choice of marine traffic routes to and from the Wind Farm Area and offshore export cable routes;
e Soil characteristics at excavation areas, which may affect fugitive emissions; and

e Emission control strategy for fugitive emissions due to excavation and hauling operations.

Changes to the design capacity of the WTGs would not alter the maximum potential air quality impacts
for the Proposed Action and other action alternatives because the maximum-case scenario involved the
maximum number of WTGs (205) allowed in the PDE.

3.45 Impacts of the Proposed Action on Air Quality

The Proposed Action may generate emissions and affect air quality in the Virginia Beach region and
nearby coastal waters during construction, O&M, and decommissioning activities. Onshore emissions
would occur in the onshore export cable corridors and at points of interconnection. Offshore emissions
would be within the OCS and state offshore waters. Offshore emissions would occur in the Lease Area
and the offshore export cable corridors. COP Section 3 (Dominion Energy 2022) provides additional
information on land use and proposed ports.

Air quality in the geographic analysis area may be affected by emissions of criteria pollutants from
sources involved in the construction or maintenance of the proposed Project and, potentially, during
operations. These impacts, while generally localized to the areas near the emission sources, may occur at
any location associated with the Proposed Action, be it offshore in the Wind Farm Area or at any of the
onshore construction or support sites. Ozone levels in the region also could be affected.

The Proposed Action’s WTGs, substations, and offshore and onshore cable corridors would not
themselves generate air pollutant emissions during normal operations. However, air pollutant emissions
from equipment used in the construction, O&M, and decommissioning phases could affect air quality in
the Project area and nearby coastal waters and shore areas. Most emissions would occur temporarily
during construction, offshore in the Wind Farm Area, onshore at the landfall sites, along the offshore
export cable routes and onshore interconnection cable route, at the onshore substations, and at the
construction staging areas. 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, the Proposed
Action would provide beneficial impacts on the air quality near the proposed Project location and the
surrounding region to the extent that energy produced by the Project would displace energy produced by
fossil-fueled power plants.

The majority of air pollutant and GHG emissions from the Proposed Action alone would come from the
main engines, auxiliary engines, and auxiliary equipment on marine vessels used during offshore
construction activities. Fugitive dust emissions would occur as a result of excavation and hauling of soil
during onshore construction activities. Emissions from the OCS source, as defined in the CAA, would be
permitted as part of the OCS permit for which Dominion Energy has begun the application process.

Air emissions — Construction: Fuel combustion and solvent use associated with the Proposed Action or
Alternative A-1 would cause construction-related emissions. The air pollutants would include criteria
pollutants, VOCs, and HAPs, as well as GHGs. 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 also could have impacts on air quality.
Construction equipment would comply with all applicable emissions and fuel-efficiency standards to
minimize combustion emissions and associated air quality impacts. The total estimated construction
emissions of each pollutant are summarized in Table 3.4-2. COP Appendix N (Dominion Energy 2022)
provides details of the emission sources for construction.
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Table 3.4-2 Coastal Virginia Offshore Wind Total Construction Emissions (U.S. tons)

Year CcoO NOx PM1o PM2s SO2 VOC HAP COze
2023 262 795 26 25 10 32 3.4 59,591
2024 1,248 4,207 139 135 64 173 17 276,171
2025 2,026 6,934 234 227 108 288 28 435,851
2026 942 2,717 96 93 32 110 11 174,714
2027 391 1,139 36 35 14 44 4.3 72,908
Total 4,869 15,793 532 516 227 646 64 1,019,235

Source: COP Section 4.1.3.3 (Dominion Energy 2022)
Sum of individual values may not equal total due to rounding.

3451 Offshore Construction

Emissions from potential sources or construction activities associated with the Proposed Action or
Alternative A-1 would vary throughout the construction and installation of offshore components.
Emissions from offshore activities would occur during pile and scour protection installation, offshore
cable laying, turbine installation, and substation installation. Offshore construction-related emissions also
would come from diesel-fueled generators used to temporarily supply power to the WTGs and substations
so that workers could operate lights, controls, and other equipment before cabling is in place. There also
would 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 (if used). Emissions from vessels used to
transport workers, supplies, and equipment to and from the construction areas would result in additional
air quality impacts. The Project may need emergency generators at times, potentially resulting in
increased emissions for limited periods. Dominion Energy’s measures to avoid, minimize, and mitigate
the potential impact-producing factors include compliance with applicable fuel-efficiency and emissions
standards, compliance with fuel sulfur content standards, and compliance with a Fugitive Dust Control
Plan (COP, Table 4.1-22; Dominion Energy 2022).

The nearest Class I area, the Swanquarter Wilderness Area in North Carolina, is located about 87 miles
(140 kilometers) south of the Project. This distance is greater than the 100-kilometer distance within
which USEPA recommends that the federal land manager of the Class I area be notified about a project
that requires a federal air quality permit. Winds blow from the Project area toward the Swanquarter
Wilderness Area for only a small portion of the year (Appendix I, Figure [.2-1). Emissions from Project
construction activities would not be concentrated at a single point but would occur throughout the
analysis area. As a result, those Project emissions that occur when the wind is blowing from the Project
area toward the Swanquarter Wilderness Area would be relatively well dispersed before being transported
toward the Swanquarter Wilderness Area. For these reasons, adverse air quality impacts are not expected
at the Swanquarter Wilderness Area due to the Proposed Action or Alternative A-1.

The largest air quality impacts are anticipated during construction, with smaller and more infrequent
impacts anticipated during decommissioning. During the construction phase, the total emissions of
criteria pollutants and ozone precursors from all offshore wind projects, including the Proposed Action or
Alternative A-1, proposed within the geographic analysis area, summed over all 4 construction years, are
estimated to be 5,241 tons of CO, 16,265 tons of NOx, 551 tons of PMg, 534 tons of PM, s, 227 tons of
SO,, 663 tons of VOCs, and 1,059,288 tons of CO, (Kitty Hawk Wind North 2021; Kitty Hawk Wind
South 2022; Appendix F, Table F2-4). Most emissions would occur from diesel-fueled construction
equipment, vessels, and commercial vehicles. The magnitude of the emissions and the resulting air quality
impacts would vary spatially and temporally during the construction phases.
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Construction activity would occur at different locations and could overlap temporally with activities at
other locations, including operational activities at previously constructed projects. As a result, air quality
impacts would shift spatially and temporally across the geographic analysis area. The largest combined
air quality impacts from offshore wind would occur during overlapping construction and
decommissioning of multiple offshore wind projects. Construction of the proposed Project would overlap
with construction of Kitty Hawk Wind North from 2024 to 2027, and with the first year (2026) of Kitty
Hawk Wind North’s operations (Appendix F, Table F-3). Most air quality impacts would remain offshore
because the highest emissions would occur in the offshore region, and the northerly and southwesterly
prevailing winds would result in most emission plumes remaining offshore. However, ozone and some
particulate matter are formed in the atmosphere from precursor emissions and can be transported longer
distances, potentially over land.

In context of reasonably foreseeable environmental trends, the contribution of the Proposed Action or
Alternative A-1 to the combined impacts on air quality from ongoing and planned activities would be
minor during construction. During overlapping construction activities, there could be higher levels of
impacts, but these effects would be short term in nature, as the overlap in the geographic analysis area
would be limited in time.

3.45.2 Onshore Construction

Onshore activities of the Proposed Action or Alternative A-1 would consist primarily of HDD, duct bank
construction, cable-pulling operations, and switching station and substation construction. The
environmental impacts from Alternative A-1 would be the same as the Proposed Action for onshore
construction. Onshore construction would include 14.2 miles (22.9 kilometers) of interconnection cable
following Interconnection Cable Route Option 1.

Emissions would primarily be from operation of diesel-powered equipment and vehicle activity such as
bulldozers, excavators, and heavy trucks, and fugitive particulate emissions from excavation and hauling
of soil. Dominion Energy’s proposed mitigation measures include complying with applicable fuel-
efficiency and emissions standards, complying with fuel sulfur content standards, and developing and
implementing a Fugitive Dust Control Plan (COP, Table 4.1-22; Dominion Energy 2022).

These emissions would be highly variable and limited in spatial extent at any given period and would
result in minor impacts, as they would be temporary in nature. Fugitive particulate emissions would vary
depending on the spatial extent of the excavated areas, soil type, soil moisture content, and magnitude and
direction of ground-level winds.

In context of reasonably foreseeable environmental trends, the contribution of the Proposed Action or
Alternative A-1 to air quality impacts from ongoing and planned activities associated with onshore
construction would be minor. Emissions from ongoing and planned activities, including the Proposed
Action, would be highly variable and limited in spatial extent at any given period. Fugitive particulate
emissions would vary depending on the spatial extent of the excavated areas, soil type, soil moisture
content, and magnitude and direction of ground-level winds.

3.45.3 Operation and Maintenance

Air emissions — O&M: During O&M, air quality impacts are anticipated to be smaller in magnitude
compared to construction and decommissioning. Offshore O&M activities would consist of WTG
operations, planned maintenance, and unplanned emergency maintenance and repairs. The WTGs
operating under the Proposed Action or Alternative A-1 would have no pollutant emissions. Emergency
generators on the substations would operate only during emergencies or testing, so emissions from these
sources would be negligible and transient. Pollutant emissions from O&M would be mostly the result of
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operations of ocean vessels and helicopters used for maintenance activities. Crew transfer vessels and
helicopters would transport crews to the Wind Farm Area for inspections, routine maintenance, and
repairs. Jack-up vessels, multipurpose offshore support vessels, and rock-dumping vessels would travel
infrequently to the Wind Farm Area for significant maintenance and repairs. The proposed Project’s
contribution would be additive with the impact(s) of any and all other operational activities, including
offshore wind activities, that occur within the geographic analysis area. COP Section 3.5 (Dominion
Energy 2022) provides a more detailed description of offshore and onshore O&M activities, and COP
Table 4.1-21 summarizes emissions during O&M. The impacts of Alternative A-1 would be slightly less
than the Proposed Action due to the use of three fewer WTGs. The annual estimated emissions for O&M
are summarized in Table 3.4-3. COP Appendix N (Dominion Energy 2022) provides details of these
emission sources for operations, as well as regulatory applicability of emissions by geographic area for
purposes of NEPA and permitting.

Table 3.4-3 Coastal Virginia Offshore Wind Operations and Maintenance Emissions (U.S. tons)

Period CO NOx PM1o PMzs SOz VOC HAP COze
Annual 382 481 19 19 0.37 18 2.0 41,214
Lifetime (33 12,622 | 15,879 641 621 12 584 65 1,360,062
years)

Source: COP Table 4.1-21; Dominion Energy 2022.
Values have been rounded.

BOEM anticipates that air quality impacts from O&M of the Proposed Action or Alternative A-1 alone
would be minor, occurring for short periods several times per year during the anticipated 33 years.

Emissions from onshore O&M activities would be limited to periodic use of construction vehicles and
equipment. Onshore O&M 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. Dominion Energy intends to use port facilities in the Hampton Roads, Virginia, area to
support O&M activities. BOEM anticipates that air quality impacts due to onshore O&M from the
Proposed Action or Alternative A-1 alone would be minor, intermittent, and occurring for short periods.

Increases in renewable energy could lead to reductions in emissions from fossil-fueled power plants. The
USEPA AVERT tool (USEPA 2021b) was used to estimate the emissions avoided as a result of the
Proposed Action. Once operational, the Proposed Action would result in annual avoided emissions of
2,803 tons of NOx, 375 tons of PM, s, 4,396 tons of SO,, and 5,867,210 tons of CO,. The avoided CO;
emissions are equivalent to the emissions generated by about 1.2 million passenger vehicles in a year
(USEPA 2020a). The amount of emissions avoided from Alternative A-1 would be similar to but slightly
less than those from the Proposed Action due to three fewer WTGs being used. Accounting for
construction emissions and assuming decommissioning emissions would be the same, and including
emissions from future operations, operation of the Proposed Action would offset emissions related to its
development and eventual decommissioning within different time periods of operation depending on the
pollutant: NOx would be offset in approximately 11 years of operation, PM> s in 3 years, SO, in 1 month,
and CO; in 4 months. If emissions from future operations and decommissioning were not included, the
times required for emissions to “break even” would be shorter. From that point, the Project would be
offsetting emissions that would otherwise be generated from another source.

The potential health benefits of avoided emissions can be evaluated using USEPA’s CO-Benefits Risk
Assessment (COBRA) health impacts screening and mapping tool (USEPA 2020b). COBRA is a tool that
estimates the health and economic benefits of clean energy policies. COBRA was used to analyze the
avoided emissions that were calculated for the Proposed Action. Table 3.4-4 presents the estimated
avoided health effects.
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Table 3.4-4

COBRA Estimate of Annual Avoided Health Effects with Proposed Action

Discount Rate! (2023)

Avoided Mortality (cases/year)

Monetized Total Health Benefits
(U.S. dollars/year)

Low Estimate?

High Estimate?

Low Estimate?

High Estimate?

3%

23.468

53.118

$256,803,637

$581,261,911

7%

23.468

53.118

$228,730,914

$517,720,736

' The discount rate is used to express future economic values in present terms. Not all health effects and associated
economic values occur in the year of analysis. Therefore, COBRA accounts for the “time value of money” preference
(i.e., a general preference for receiving economic benefits now rather than later) by discounting benefits received
later (USEPA 2021c).

2 The low and high estimates are derived using two sets of assumptions about the sensitivity of adult mortality and
non-fatal heart attacks to changes in ambient PM2s levels. Specifically, the high estimates are based on studies that
estimated a larger effect of changes in ambient PM2s levels on the incidence of these health effects (USEPA 2021c).

Air emissions — Decommissioning: At the end of the operational lifetime of the Project, Dominion
Energy would decommission the Project. Dominion Energy anticipates that all structures above the
seabed level or aboveground would be completely removed. The decommissioning sequence would
generally be the reverse of the construction sequence, involve similar types and numbers of vessels, and
use similar equipment.

The dismantling and removal of the turbine components (blades, nacelle, and tower) and other offshore
components would largely be a “reverse installation” process subject to the same constraints as the
original construction phase. Onshore decommissioning activities would include removal of facilities and
equipment and restoration of the sites to pre-Project conditions where warranted. Emissions from Project
decommissioning were not quantified but are expected to be less than for construction. The Project
anticipates pursuing a separate OCS Air Permit for those activities because it is assumed that marine
vessels, equipment, and construction technology will change substantially in the next 37 years and in the
future will have lower emissions than current vessels and equipment. Dominion Energy anticipates minor
and temporary air quality impacts from the Proposed Action or Alternative A-1 due to decommissioning.

Climate change: The Proposed Action or Alternative A-1 would produce GHG emissions that contribute
to climate change; however, its contribution would be less than the emissions offset during operation of
the Project. Because GHG emissions disperse and mix within the troposphere, the climatic impact of
GHG emissions does not depend upon the source location. Therefore, regional climate impacts are largely
a function of global emissions. Consequently, the Proposed Action or Alternative A-1 would have
negligible impacts on climate change during these activities and an overall net beneficial impact on
criteria pollutant and ozone precursor emissions as well as GHGs, compared to a similarly sized fossil-
fueled power plant or to the generation of the same amount of energy by the existing grid.

Overall, it is anticipated that there would be a net reduction in GHG emissions as a result of reduced
emissions from fossil-fueled electric generation, and no collective adverse impact on climate change as

a result of offshore wind projects. Additional offshore wind projects would likely contribute a relatively
small emissions increase of CO». Development of offshore wind projects including the Proposed Action
or Alternative A-1 and construction, O&M, and eventual decommissioning activities would cause some
GHG emissions to increase, primarily through emissions of CO,. The additional GHG emissions
anticipated from the planned activities including the Proposed Action or Alternative A-1 over the 37-year
period would have a negligible incremental contribution to existing GHG emissions.

Compared to the Proposed Action, Alternative A-1 could have slightly lower emissions from offshore
construction and operation, and slightly lesser climate impacts, to the extent that this alternative would
reduce the number of WTGs (three fewer WTGs compared to the Proposed Action). Emissions from
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onshore construction would be the same for the Proposed Action and Alternative A-1. To the extent that
a reduced number of WTGs would lead to the use of higher-capacity turbine generators, and should the
total annual MW-hours generated be diminished due to differing wind cut-in speeds of such higher-
capacity turbine generators, then benefits from reduced emissions from fossil-fueled power plants would
be diminished.

Accidental releases: The Proposed Action could release VOCs or HAPs because of accidental chemical
spills. Based on the COP (Tables 3.3-2 and 3.3-6), the Proposed Action would have up to about

855,756 gallons (3.2 million liters) of coolants and damping liquid, 685,745 gallons (2.6 million liters) of
oils and lubricants, and 20,121 gallons (76,165 liters) of diesel fuel in its 205 WTGs and three offshore
substation structures. Accidental releases including spills from vessel collisions and allisions may lead to
short-term periods of VOC and HAP emissions through evaporation. VOC emissions also would be

a precursor to ozone formation. Air quality impacts would be short term and limited to the local area at
and around the accidental release location. BOEM anticipates that a major spill is very unlikely due to
vessel and offshore wind energy industry safety measures, as discussed in Section 3.21.5, Impacts of the
Proposed Action on Water Quality, as well as the distributed nature of the material. BOEM anticipates
that these activities would have a negligible air quality impact as a result of the Proposed Action alone.

Collectively, based on the COP (Tables 3.3-2 and 3.3-6; Dominion Energy 2022) and Kitty Hawk Wind
North (2021), and Kitty Hawk Wind South (2022) there would be up to about 167,163 gallons

(632,781 liters) of coolants, 1,681,564 gallons (6.4 million liters) of oils and lubricants, and

178,122 gallons (674,265 liters) of diesel fuel contained in the 403 structures among the Proposed Action
and future planned activities in the geographic analysis area.

Compared to the Proposed Action, Alternative A-1 could have slightly lesser impacts from accidental
releases to the extent that this alternative would reduce the number of WTGs.

3.45.4 Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned wind activities.

Air emissions — O&M: In context of reasonably foreseeable environmental trends, the contribution of the
Proposed Action or Alternative A-1 to the combined impacts of ongoing and planned activities would be
minor. Using the assumptions in Appendix F, Table F-3, O&M emissions from ongoing and planned
activities could begin in 2026. Emissions would largely be due to the same source types as for the
Proposed Action, including commercial vessel traffic, air traffic such as helicopters, and operation of
emergency diesel generators. Such activity would result in short-term, intermittent, and widely dispersed
emissions. Planned activities, including the Proposed Action, are estimated to emit 1,234 tons per year of
CO, 4,090 tons per year of NOx, 141 tons per year of PM o, 136 tons per year of PM» s, 63 tons per year
of SO,, 172 tons per year of VOCs, and 260,888 tons per year of CO, when all projects are operating
(Kitty Hawk Wind North 2021; Kitty Hawk Wind South 2022; Appendix F, Table F2-4). Anticipated
impacts on air quality from O&M emissions would be transient, small in magnitude, and localized. A net
improvement in air quality is expected on a regional scale as the Project begins operation and displaces
emissions from fossil-fueled sources.

Air emissions — Decommissioning: In context of reasonably foreseeable environmental trends, the
contribution of the Proposed Action or Alternative A-1 to the combined air quality impacts from ongoing
and planned activities would be minor. The decommissioning process for all offshore wind projects is
expected to be similar to that for CVOW, and impacts would be similar to those of CVOW
decommissioning. Because the emissions related to onshore activities would be widely dispersed and
transient, BOEM expects all air quality impacts to occur close to the emitting sources. If
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decommissioning activities for projects overlap in time, then impacts could be greater for the duration of
the overlap.

Climate Change: In context of reasonably foreseeable environmental trends, the contribution of the
Proposed Action or Alternative A-1 to the combined GHG impacts on air quality from ongoing and
planned activities would be beneficial from the net decrease in GHG emissions, to the extent that fossil-
fueled generating facilities would reduce operations as a result of increased energy generation from
offshore wind projects.

Accidental Releases: In context of reasonably foreseeable environmental trends, the contribution of the
Proposed Action to the combined accidental release impacts on air quality from ongoing and planned
activities would be negligible due to the short-term nature and localized potential effects. Accidental
spills would occur infrequently over the 33-year period with a higher probability of spills during
construction of projects, but they would not be expected to contribute appreciably to overall impacts on
air quality, as the total storage capacity within the geographic analysis area is considerably less than the
existing volumes of hazardous liquids being transported by ongoing activities and is distributed among
many different locations and containers.

3455 Conclusions

Impacts of the Proposed Action. The Proposed Action or Alternative A-1 would result in a net decrease
in overall emissions over the region compared to the No Action Alternative. 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. The Proposed
Action would result in air quality—related health effects avoided in the region due to the reduction in
emissions associated with fossil-fueled energy generation (Table 3.4-4). Minor air quality impacts would
be anticipated for a limited time during construction, maintenance, and decommissioning, but there would
be a minor beneficial impact on air quality near the Wind Farm Area and the surrounding region overall
to the extent that energy produced by the Project would displace energy produced by fossil-fueled power
plants in the future. Compared to the Proposed Action, Alternative A-1 could have slightly lesser air
quality impacts, to the extent that this alternative would reduce the number of WTGs. Dominion Energy
has proposed mitigation measures that would reduce potential impacts through complying with applicable
emissions and fuel standards and requiring dust control plans for onshore construction areas. Because of
the amounts of emissions, the fact that emissions are spread out in time (4 years for construction and then
lesser emissions annually during operation), and the large geographic area over which they would be
dispersed (throughout the 112,799-acre Lease Area and the vessel routes from the onshore facilities), air
pollutant concentrations associated with the Proposed Action are not expected to exceed the NAAQS and
Virginia AAQS.

Cumulative Impacts of the Proposed Action. In context of other reasonably foreseeable environmental
trends, impacts resulting from individual IPFs affecting air quality would range from negligible to minor,
with moderate beneficial impacts. Considering all the IPFs together, BOEM anticipates that the
contribution of the Proposed Action or Alternative A-1 to the air quality impacts of ongoing and planned
activities would be minor. The main driver for this impact rating is emissions related to construction
activities increasing commercial vessel traffic, air traffic, and truck and worker vehicle traffic.
Combustion emissions from construction equipment, and fugitive emissions, would be higher during
overlapping construction activities but short term in nature, as the overlap would be limited in time.
Therefore, the overall impacts on air quality would be minor because pollutant concentrations associated
with offshore wind development are not expected to exceed the NAAQS and Virginia AAQS.
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3.4.6 Impacts of Alternatives B and C on Air Quality

Impacts of Alternatives B and C. The air quality and climate impacts of Alternatives B and C would be
similar to those of the Proposed Action. Alternatives B and C could have lower emissions from offshore
construction and operation compared to the Proposed Action (207 WTGs), to the extent that these
alternatives would reduce the number of WTGs (up to 176 WTGs under Alternative B and up to

172 WTGs under Alternative C). Based on the number of WTGs, emissions would be greatest with the
Proposed Action, less with Alternative B, and least with Alternative C, with Alternatives B and C having
emissions levels similar to each other.

To the extent that a reduced number of WTGs and the use of lower-capacity turbine generators (14 MW
for Alternatives B and C) would result in a reduction in the total annual MW-hours generated compared
to the Proposed Action, benefits from reduced emissions from fossil-fueled power plants would be lower.
As under the Proposed Action, construction of the onshore interconnection cables would follow
Interconnection Cable Route Option 1, and would have the same emissions as the Proposed Action for
interconnection cable construction.

Compared to the Proposed Action, Alternatives B and C could have slightly lesser impacts from
accidental releases to the extent that these alternatives would reduce the number of WTGs.

Cumulative Impacts of Alternatives B and C. In context of reasonably foreseeable environmental
trends, the contribution of Alternatives B and C to the impacts of ongoing and planned activities would
not be materially different from those described under the Proposed Action.

3.46.1 Conclusions

Impacts of Alternatives B and C. Minor impacts would be expected under Alternatives B and C. The
same construction, O&M, and decommissioning activities described for the Proposed Action would still
occur, albeit at slightly differing scales. Alternatives B and C could have minor air quality impacts
compared to the Proposed Action, with impacts varying slightly based on potentially shorter construction
periods due to reduced numbers of WTGs. Overall, Alternatives B and C would have similar minor
impacts on air quality compared to the Proposed Action, with impacts varying only slightly based on
differing numbers of WTGs. As under the Proposed Action, Alternatives B and C would result in minor
beneficial impacts on air quality in the long term due to reduced emissions from fossil-fueled power
plants.

Cumulative Impacts of Alternatives B and C. In context of reasonably foreseeable environmental
trends, the contributions of Alternatives B and C to the impacts of individual IPFs affecting air quality
and climate change from ongoing and planned activities would be the same as those of the Proposed
Action, with impacts ranging from negligible to minor. Offshore wind projects, including Alternatives B
and C, would result in moderate beneficial impacts overall due to reduced emissions from fossil-fueled
power plants.

3.4.7 Impacts of Alternative D on Air Quality

Impacts of Alternative D. The air quality impacts of Alternative D would be similar to those of the
Proposed Action. Alternatives D-1 and D-2 would have the same number of WTGs and the same offshore
cable route as the Proposed Action and, therefore, the same anticipated offshore emissions. Alternatives
D-1 and D-2 differ in the selection of onshore interconnection cable routes. Under Alternative D-1, only
Interconnection

Cable Route Option 1 would be approved and constructed, and the new Harpers Switching Station would
be constructed. Under Alternative D-2, only Interconnection Cable Route Option 6 would be approved
and constructed, and the new Chicory Switching Station would be constructed.
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The overall length of onshore interconnection cable for Alternative D-1 (Interconnection Cable Route
Option 1) is the same as for Alternative D-2 (Interconnection Cable Route Option 6) at 14.2 miles.
However, Alternative D-2 (Interconnection Cable Route Option 6) would use a hybrid above/below
ground approach having 9.7 miles overhead and 4.5 miles underground, while Alternative D-1
(Interconnection Cable Route Option 1) would use an entirely aboveground (overhead) approach.

The underground portion of Alternative D-2 (Interconnection Cable Route Option 6) could be constructed
by surface trenching, HDD, microtunneling, or similar methods, or a combination of these, depending on
local geotechnical and surface conditions. Surface trenching typically involves greater use of earthmoving
equipment than does overhead line construction or the other underground construction techniques, and
consequently has potential for greater emissions (on a per-mile basis), especially of fugitive dust. Also,
based on the types of construction equipment CVOW would use, BOEM expects that overhead
construction would produce greater emissions (on a per-mile basis) than HDD or microtunneling. Thus,
the total emissions from construction of the underground portion of the cable could be either greater or
less than emissions from construction of the same length of overhead cable, depending on the relative
distances that were constructed by each underground construction method. As a result, short-term, minor
air quality impacts associated with the installation of cables for Alternative D-2 (Interconnection Cable
Route Option 6) could differ from the impacts associated with installation of cables for Alternative D-1
(Interconnection Cable Route Option 1).

In addition, Alternative D-2 (Interconnection Cable Route Option 6) includes construction of the Chicory
Switching Station, which would have a total footprint of 35.5 acres (14.4 hectares), while Alternative D-1
(Interconnection Cable Route Option 1) includes construction of the Harpers Switching Station, which
would have a total footprint of 45.4 acres (18.4 hectares). The construction total disturbance area is an
indicator of amounts of land-disturbing activities and associated construction equipment usage and the
resulting emissions. Therefore, BOEM expects that emissions associated with the construction of the
Harpers Switching Station would be greater than with the Chicory Switching Station, especially for
fugitive dust, due to the larger disturbance area of the Harpers Switching Station. However, BOEM
expects that the overall construction air quality impacts for the onshore interconnection cables would be
short term and minor under either Alternative D-1 (Interconnection Cable Route Option 1) or Alternative
D-2 (Interconnection Cable Route Option 6).

Impacts from accidental releases under Alternative D would be the same as under the Proposed Action.

Overall, the differences in emissions among the Proposed Action and the other action alternatives would
be small, and the air quality and climate impacts would be substantively the same as described for the
Proposed Action. Similarly, the quantities of coolants, oils and lubricants, and diesel fuel under the other
action alternatives would be similar to those of the Proposed Action and, therefore, the impacts on air
quality from accidental releases are expected to be comparable to those of the Proposed Action.

Cumulative Impacts of Alternative D. In context of reasonably foreseeable environmental trends, the
contribution of Alternatives D-1 and D-2 to air quality impacts resulting from ongoing and planned
activities would be the same as those described under the Proposed Action.

34.7.1 Conclusions

Impacts of Alternative D. The expected short-term, minor impacts associated with the Proposed Action
alone would not change under Alternative D-1 or D-2. Alternatives D-1 and D-2 would have the same
number of WTGs as the Proposed Action and the same construction, O&M, and decommissioning
activities would still occur, albeit at slightly differing scales. Their construction emissions would differ
because of differences in cable construction methods and the footprint sizes of the proposed switching
stations. Overall, Alternatives D-1 and D-2 would have similar minor impacts on air quality compared to
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the Proposed Action, with construction impacts varying based on the potential selection of onshore cable
routes and substations. As under the Proposed Action, Alternatives D-1 and D-2 would result in minor
beneficial impacts on air quality and climate change in the long term due to reduced emissions from
fossil-fueled power plants.

Cumulative Impacts of Alternative D. In context of reasonably foreseeable environmental trends, the
contributions of Alternatives D-1 and D-2 to the impacts of individual IPFs affecting air quality and
climate change from ongoing and planned activities would be similar to those of the Proposed Action,
with impacts ranging from negligible to minor. Offshore wind projects, including the Alternatives D-1
and D-2, would result in moderate beneficial impacts overall due to reduced emissions from fossil-
fueled power plants.
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3.5. Bats

This section discusses potential impacts on bat resources from the Proposed Action, alternatives, and
ongoing and planned activities in the bat geographic analysis area. The bat geographic analysis area, as
described in Appendix F, Planned Activities Scenarios, Table F-1 and illustrated on Figure 3.5-1, includes
the East Coast from Maine to Florida, and extends 100 miles (161 kilometers) offshore and 5 miles

(8 kilometers) inland to capture the movement range for species in this group. The offshore limit was
established to capture the migratory movements of most species in this group, while the onshore limits
cover onshore habitats used by species that may be affected by onshore and offshore components of the
proposed Project.

3.5.1 Description of the Affected Environment for Bats

Detailed descriptions of bats occurring inland and offshore Virginia can be found in the COP (Section
4.2.3.1, Section 2.1 of Appendix O-1, and Section 1.2 of Appendix O-2; Dominion Energy 2022a).
Seventeen bat species are known to occur in Virginia; 14 of these species are thought to have the potential
to occur in coastal areas of Virginia either in or adjacent to the proposed Project area (COP, Section
4.2.3.1, Table 4.2-12; Dominion Energy 2022a). Two of the 14 bat species are federally listed; the
northern long-eared bat (Myotis septentrionalis) and the Indiana bat (Myotis sodalis). The northern long-
eared bat is threatened and is found throughout Virginia; however, USFWS has proposed to reclassify the
bat from threatened to endangered, and a final decision will be announced in November 2022. The
Indiana bat is endangered and typically does not occur in the eastern part of Virginia (Timpone et al.
2011), but more recent studies have documented its presence, including a maternity colony, in the coastal
plain of the state (St. Germain et al. 2017; Silvis et al. 2017; De La Cruz 2020). The northern long-eared
bat and Indiana bat also are listed as state threatened and endangered species, respectively (VDWR 2021).
Bats use a variety of terrestrial environments for foraging and roosting during summer breeding and
migration periods. The Onshore Project components would be located primarily in already developed
areas, but bats could use other types of nearby undeveloped habitats.

Bat species consist of two distinct groups based on their overwintering strategy: cave-hibernating bats
(cave bats) and migratory tree bats (tree bats). Cave-hibernating bats migrate from summer habitat to
winter hibernacula in the mid-Atlantic region (Maslo and Leu 2013), while tree bats migrate to southern
parts of the United States (Cryan 2003), and some species are likely present year-round in Virginia
(Timpone et al. 2011). Of the tree bat species, only the silver-haired bat (Lasionycteris noctivagans),
eastern red bat (Lasiurus borealis), and hoary bat (Lasiurus cinereus) are considered migratory in North
America due to their seasonal (spring and fall) migrations over several degrees of latitude (Cryan 2003),
with the eastern red bat being more likely to occur offshore (Hatch et al. 2013; Sjollema et al. 2014).

Bats are terrestrial species that spend almost their entire lives on or over land but can occasionally occur
offshore during spring and fall migration and under very specific conditions such as low wind, good
visibility, and high temperatures (Smith and McWilliams 2016; True et al. 2021). Generally, bat activity
offshore is less than onshore and decreases with increased distance from shore (Brabant et al. 2021;
Solick and Newman 2021). Recent studies, combined with historical anecdotal accounts, indicate that tree
bats sporadically travel offshore during spring and fall migration, with 80 percent of acoustic detections
occurring in August and September (Dowling et al. 2017; Hatch et al. 2013; Pelletier et al. 2013; Petersen
2016). However, unlike tree bats, the likelihood of detecting a Myotis species or other cave bat is
substantially less in offshore areas because bat activity in the mid-Atlantic decreases 6 miles

(20 kilometers) from shore (Pelletier et al. 2013; Sjollema et al. 2014; Petersen 2016).

3.5-1



Coastal Virginia Offshore Wind Commercial Project Section 3.5
Draft Environmental Impact Statement Bats

—— 5-Mile Inland Birds and Bats Geographic Analysis Area

—— 100-Mile Offshore Geographic Analysis Area for Birds and Bats
Coastal Virginia Lease Area (OCS-A0483)

| Other BOEM Lease Areas

[ BOEM Planning Areas

0 100 200
I e Vil€S
1:12,000,000

N Source: BOEM 2021.

Figure 3.5-1 Birds and Bats Geographic Analysis Area
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Results from the Project offshore bat acoustic survey (COP, Appendix O-2; Dominion Energy 2022a) did
not document Myotis species or any federally listed species in the Offshore Project area. All bat species
conclusively identified from the acoustic survey results were long-distance migratory tree bat species
(i.e., eastern red bat, Seminole bat [Lasiurus seminolus], silver-haired bat, and hoary bat), but some
cave-hibernating species may be present among the bats that were unidentified. Overall survey results
from April to May 2021 showed a mean of 1.07 bat passes per acoustic detector night, which represented
low activity levels across seasons and were concentrated during the fall migration period. Bat passes were
distributed across the Offshore Project area and although concentrations of passes occurred, they often
represented single nights with multiple bat passes rather than repeated use of the same area over many
nights. Additionally, groups of bats were continuously recorded and represented 69 percent of all bat
passes recorded, suggesting that a small number of individual bats contributed to large amounts of
detected bat activity. Additionally, bats were documented day and night roosting on the vessels in the
Offshore Project area. Moreover, post- construction Acoustic and Thermographic Offshore Monitoring of
birds and bats for the CVOW-Pilot Project has been underway since April 2021 to collect seasonal
information with respect to bat presence at the two WTGs installed for the Pilot Project (Dominion
Energy 2022b). Data through the spring (April 1 to June 15, 2021) and fall (August 15 to October 31,
2021) monitoring seasons showed three bat species were present at the WTGs during both seasons: the
silver-haired bat, the eastern red bat, and hoary bat. The number of bat detections was much higher in the
fall with 415 calls, compared to in the spring when there were only 4 calls. However, it is important to
note that abundance cannot be inferred based on the number of detections as many detections could have
been the same individual passing by the detector multiple times. 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 individual tree bats and to occur, if at all, during migration.
Given the distance of the Wind Farm Area from shore, BOEM does not expect foraging bats to encounter
operating WTGs outside spring and fall migration.

Bats in the geographic analysis area are subject to pressure from ongoing activities generally associated
with onshore impacts (e.g., onshore construction and climate change). Onshore construction activities and
associated impacts are expected to continue at present trends and have the potential to result in impacts on
bat species. Impacts associated with climate change have the potential to reduce reproductive output and
increase individual mortality and disease occurrence. Additionally, cave bat species, including the
northern long-eared bat, are experiencing drastic declines due to white-nose syndrome (WNS) caused by
the fungal pathogen Pseudogymnoascus destructans. In Virginia, WNS has resulted in dramatic
population declines for the little brown bat (Myotis lucifugus), Indiana bat, and tri-colored bat (Perimyotis
subflavus) since 2009 (Reynolds 2021). The Proposed Action has the potential to result in impacts on
cave bat populations already affected by WNS. While the WNS-related mortality of bats in northeastern
North America reduces the likelihood of many individuals being present in the onshore portions of the
proposed Project area (Cheng et al. 2021; Reynolds 2021), the biological significance of mortality
resulting from the Proposed Action, if any, may be increased given the drastic reduction in cave bat
populations in the region. Further, data collected from 2010 to 2019 by the U.S. Geological Survey
(USGS) shows that predicted summer occurrence for the northern long-eared, little brown, and tri-colored
bats is low along the coast of Virginia, indicating that at least some species are only present in low
numbers in the onshore portion of the Project area (Udell et al. 2022).

3.5.2 Environmental Consequences
3.5.21 Impact Level Definitions for Bats

Definitions of impact levels are provided in Table 3.5-1. There are no beneficial impacts on bats.
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Table 3.5-1 Impact Level Definitions for Bats
Impact Level | Impact Type Definition
Negligible Adverse Impacts would be so small as to be unmeasurable.
Minor Adverse Most impacts would be avoided; if impacts occur, the loss of one or

few individuals or temporary alteration of habitat could represent a
minor impact, depending on the time of year and number of individuals

involved.

Moderate Adverse Impacts are unavoidable but would not result in population-level
effects or threaten overall habitat function.

Major Adverse Impacts would result in severe, long-term habitat or population-level

effects on species.

3.5.3 Impacts of the No Action Alternative on Bats

When analyzing the impacts of the No Action Alternative on bats, BOEM considered the impacts of
ongoing activities, including ongoing non-offshore wind activities and ongoing offshore wind activities,
on the baseline conditions for bats. The cumulative impacts of the No Action Alternative considered the
impacts of the No Action Alternative in combination with other planned non-offshore wind and offshore
wind activities, as described in Appendix F.

3.5.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for bats described in Section 3.5.1, Description of
the Affected Environment for Bats, would continue to follow current regional trends and respond to IPFs
introduced by other ongoing non-offshore wind and offshore wind activities. Ongoing non-offshore wind
activities within the geographic analysis area that contribute to impacts on bats are generally associated
with onshore construction and climate change. Onshore construction activities and associated impacts are
expected to continue at current trends and have the potential to affect bat species through temporary and
permanent habitat removal and temporary noise impacts, which could cause avoidance behavior and
displacement. Mortality of individual bats could occur, but population-level effects would not be
anticipated. Impacts associated with climate change have the potential to reduce reproductive output and
increase individual mortality and disease occurrence.

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on bats
include:

e Continued O&M of the Block Island Project (5 WTGs) installed in state waters,
e Continued O&M of the CVOW-Pilot Project (2 WTGs) installed in OCS-A 0497, and

e Ongoing construction of two offshore wind projects, the Vineyard Wind 1 Project (62 WTGs and 1
0OSS) in OCS-A 0501 and the South Fork Project (12 WTGs and 1 OSS) in OCS-A 0517.

Ongoing O&M of the Block Island and CVOW projects and ongoing construction of the Vineyard Wind
1 and South Fork projects would affect bats through the primary IPFs of noise, presence of structures, and
land disturbance. Ongoing offshore wind activities would have the same types of impacts from noise,
presence of structures, and land disturbance that are described in detail in Section 3.5.3.2 for planned
offshore wind activities, but the impacts would be of lower intensity.
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3.5.3.2 Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative in combination with other planned non-offshore wind activities and planned offshore wind
activities (without the Proposed Action).

Other planned non-offshore wind activities that may affect bats include increasing onshore construction
and the infrequent installation of new structures on the OCS (see Appendix F, Section F.2 for a complete
description of ongoing and planned activities). These activities may result in temporary and permanent
onshore habitat impacts and temporary or permanent displacement and injury of or mortality to individual
bats, but population-level effects would not be expected. See Appendix F, Attachment 1, Table F1-2 for

a summary of potential impacts associated with ongoing and planned non-offshore wind activities by IPF
for bats.

BOEM expects offshore wind activities to affect bats through the following primary IPFs.

Noise: Construction of numerous offshore wind projects is projected between 2023 and 2030 in the
geographic analysis area (Appendix F, Table F-3). Construction noise from these other projects, most
notably from pile driving, may temporarily cause effects on some migrating bats if they are present during
construction periods. However, notable noise impacts are not expected because research indicates that
bats may be less sensitive to temporary threshold shifts than other terrestrial mammals; no temporary or
permanent hearing loss would be expected (Simmons et al. 2016).

Other noise impacts (i.e., displacement from potentially suitable habitats or migration routes) could occur
as a result of construction noise (Schaub et al. 2008), but the likelihood of impact is low because only
limited use of the OCS is expected, and the use would occur only during spring and fall migration.
Additionally, onshore construction noise also has the potential to result in impacts on bats foraging or
roosting in the vicinity of construction activities. BOEM anticipates that these impacts would be
temporary and highly localized, and bats would be expected to move to a different roost farther from
construction noise. This movement would not be expected to result in any impacts, as frequent roost
switching is common among bats (Hann et al. 2017; Whitaker 1998).

Given the temporary and localized nature of potential impacts and the expected biologically insignificant
response to those impacts, no individual fitness or population-level impacts would be expected to occur as
a result of onshore or offshore noise associated with offshore wind development.

Presence of structures: The primary threat to bats would be from collisions with offshore WTGs. Over
3,287 structures (WTGs, OSSs, and meteorological towers) could be constructed in the geographic
analysis area (Appendix F, Table F-3), which could affect migration patterns or pose a collision risk to
individual bats.

Although adverse impacts on bats from collisions with operating WTGs cannot be quantified, some level
of mortality during operation of offshore wind facilities is assumed. Any new operating wind facility
would require a thorough regulatory and environmental review to appropriately site the facility to avoid,
minimize, and mitigate adverse impacts on bat species.

Cave bats (including the federally and state listed northern long-eared and Indiana bat) do not tend to fly

offshore (even during migrations) and, therefore, exposure to construction vessels during construction or

maintenance activities, or the rotor swept zone (RSZ) of operating WTGs in the lease areas is expected to
be negligible, if exposure occurs at all (Pelletier et al. 2013; Sjollema et al. 2014; BOEM 2015;

Petersen 2016).
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Tree bats, include the eastern red bat, the hoary bat, and the silver-haired bat, may pass through the
offshore wind lease area during migrations, with limited potential for migrating bats to encounter vessels
during construction and conceptual decommissioning of WTGs, OSSs, and offshore export cable
corridors, although structure and vessel lighting may attract bats due to increased prey abundance.

Some bats may encounter, or perhaps be attracted to, the offshore wind related structures to
opportunistically roost or forage. However, bats’ echolocation abilities and agility make it unlikely that
these stationary objects (OSSs and non-operational WTGs) or moving vessels would pose a collision risk
to migrating individuals; this assumption is supported by the evidence that bat carcasses are rarely found
at the base of onshore turbine towers (Choi et al. 2020).

Offshore operations and maintenance would present a seasonal risk factor to migratory tree bats that may
use the offshore habitats during spring or fall migration. While some potential exists for migrating tree
bats to encounter operating WTGs during spring or fall migration, the overall occurrence of bats on the
OCS is low (COP, Appendix O-2; Dominion Energy 2022a; Pelletier et al. 2013; Sjollema et al. 2014;
BOEM 2015; Petersen 2016; Deepwater Wind 2020; Dominion Energy 2022b).

Given the expected infrequent and limited use of the OCS by migrating tree bats, very few individuals
would be expected to encounter operating WTGs or other structures associated with offshore wind
development. WTGs for the proposed Project would be spaced approximately 0.75 nautical mile
(1.39 kilometers) in an east—west direction and 0.93 nautical mile (1.72 kilometers) in a north—south
direction. BOEM assumes that WTGs for other projects would be similarly spaced.

Several factors would reduce potential interactions between bats and operating WTGs, including the
proposed spacing between structures associated with offshore wind development and the distribution of
anticipated projects. Individual bats migrating over the OCS in the RSZ of projected WTGs would likely
fly through project areas with only slight course corrections, if any, to avoid operating WTGs.

Unlike terrestrial migration routes, there are no offshore landscape features that would concentrate
migrating tree bats and increase exposure to the offshore wind lease area on the OCS (Baerwald and
Barclay 2009; Cryan and Barclay 2009; Fiedler 2004; Hamilton 2012; Smith and McWilliams 2016).

e The potential collision risk to migrating tree bats varies with climatic conditions; for example, bat
activity is associated with relatively low wind speeds and warm temperatures (Smith and McWilliams
2016; True et al. 2021). Given the rarity of tree bats in the offshore environment, when combined
with broadly spaced turbines and the patchiness of projects, the likelihood of collisions is expected to
be low.

o The likelihood of a migrating individual encountering one or more operating WTGs during adverse
weather conditions is extremely low, as bats have been shown to suppress activity during periods of
strong winds, low temperatures, and rain (Smith and McWilliams 2016; True et al. 2021).

Land disturbance: Onshore construction activities involving land disturbance could result in localized,
minor, and temporary impacts on bats, including avoidance, displacement, and habitat loss. These impacts
would not be biologically notable, and no population-level effects would occur (Hann et al. 2017;
Whitaker 1998).

Onshore land development or port expansion activities could also result in limited loss of roosting or
foraging habitat for some bat species. However, such minor impacts would be limited in extent, and
would not measurably affect bat population abundance or viability as individual projects would be
expected to minimize tree removal if not occurring in previously disturbed habitats. As such, onshore
construction activities associated with offshore wind development would not be expected to appreciably
contribute to overall impacts on bats.
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Other considerations: The federally threatened northern long-eared bat is the only bat species listed
under the Endangered Species Act that may be affected by the proposed Project; the Indiana bat is
considered extralimital and rare along coastal areas. Ongoing activities, future non-offshore wind
activities, and offshore wind activities other than the proposed Project may also affect the northern
long-eared bat. As previously described and discussed further in the Biological Assessment (BA) (BOEM
2022), the possibility of impacts on the northern long-eared bat would be limited to onshore impacts that
would generally be during facilities construction.

3.5.3.3 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, bats would continue to be
affected by existing environmental trends and ongoing activities.

Ongoing activities are expected to have continuing temporary to long-term impacts (disturbance,
displacement, injury, mortality, and habitat loss) on bats primarily through onshore construction impacts,
the presence of structures, and climate change. BOEM anticipates that the potential impacts on bats
resulting from ongoing activities would be minor. In addition to ongoing activities, the impacts of
planned actions other than offshore wind development may also contribute to impacts on bats, including
increasing onshore construction (Appendix F, Attachment 2), however these impacts would be negligible.
BOEM expects the combination of ongoing and planned actions other than offshore wind development to
result in minor impacts on bats.

Cumulative Impacts of the No Action Alternative. Under the No Action Alternative, existing
environmental trends and ongoing activities would continue, and bats would continue to be affected by
natural and human-caused IPFs. Planned activities would contribute to impacts on bats due to habitat loss
from increased onshore construction. BOEM anticipates that the cumulative impacts of the No Action
Alternative would likely be negligible because bat presence in the OCS is anticipated to be limited and
onshore bat habitat impacts are expected to be minimal.

Considering all the IPFs together, the overall impacts associated with offshore wind activities in the
geographic analysis area would result in minor adverse impacts because of ongoing climate change,
interactions with operating WTGs on the OCS, and onshore habitat loss. Offshore wind activities are not
expected to materially contribute to the IPFs discussed above. Given the infrequent and limited
anticipated use of the OCS by migrating tree bats during spring and fall migration and given that cave
bats do not typically occur on the OCS, none of the IPFs associated with offshore wind activities that
occur offshore would be expected to appreciably contribute to overall impacts on bats. Some potential for
temporary disturbance and permanent loss of onshore habitat may occur as a result of offshore wind
development. However, habitat removal would be minimal when compared with other past, present, and
reasonably foreseeable activities, and any impacts resulting from habitat loss or disturbance would not
result in individual fitness or population-level effects in the geographic analysis area.

354 Relevant Design Parameters and Potential Variances in Impacts

The primary proposed Project design parameters that would influence the magnitude of impact on bats are
provided in Appendix E, Project Design Envelope and Maximum Case Scenario, and include the
following.

o The number, size, and location of WTGs.

e The time of year during which construction occurs.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of
potential variances in impacts.

3.5-7



Coastal Virginia Offshore Wind Commercial Project Section 3.5
Draft Environmental Impact Statement Bats

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 Season of construction: the active season for bats in the geographical analysis area is generally from
March through November. Construction outside of this window would have a lesser impact on bats
than construction during the active season. However, non-hibernating populations may persist in the
area during winter.

355 Impacts of the Proposed Action on Bats

Noise: Pile-driving noise and onshore and offshore construction noise associated with the Proposed
Action or Alternative A-1 alone would not increase the impacts of noise beyond the impacts described
under the No Action Alternative (Section 3.5.3, Impacts of the No Action Alternative on Bats) and is
expected to result in negligible impacts on bats because construction activity would be short term,
temporary, and highly localized.

Auditory impacts are not expected to occur as recent research has shown that bats may be less sensitive to
temporary threshold shifts than other terrestrial mammals (Simmons et al. 2016). Impacts, if any, are
expected to be limited to behavioral avoidance of pile driving or other construction activities and no
temporary or permanent hearing loss would be expected (Schaub et al. 2008; Simmons et al. 2016).

Per the Project BA prepared for the U.S. Fish and Wildlife Service (USFWS) (BOEM 2022), the
interconnection cable route would pass through several areas designated as high or very high ecological
value and are in areas with documented northern long-ear bat maternity roosts; however, there are no
hibernacula present in the vicinity of Onshore Project components. Dominion Energy will conduct
presence/absence surveys for bats (acoustic and/or mist-net) along the interconnection cable route for all
options and develop avoidance and minimization measures in coordination with the Virginia Department
of Wildlife Resources (VDWR), USFWS, and appropriate regulatory agencies to ensure protection of
northern long-eared bats.

Behavioral impacts from onshore construction activities could occur associated with use of Direct
Steerable Pipe Thrusting for the installation of the offshore export cables to the cable landing location,
which would result in temporary noise impacts from installation of the cofferdam, from Direct Steerable
Pipe Thrusting in the sea-to-shore transition, and at beach work areas and could result in temporary,
localized disturbance or displacement of bats. Disturbance impacts at the cable landing location would be
short term and limited because the landing is located in a proposed parking lot. The onshore export cable
predominately follows developed corridors and previously disturbed land to a common location north of
Harpers Road. The onshore export cable route would pass through several habitat types, including open
space, developed, forested, agricultural, and wetlands (Tables 3.8-2, 3.8-3, and 3.22-3) that may support
bat species, resulting in temporary disturbance impacts on bats. From that point, onshore clearing and
construction (and associated noise) would be required at the Harpers Switching Station and for the
overhead lines from Harpers Switching Station to Fentress Substation resulting in impacts on varying
acreages of wetlands and National Land Cover Database (NLCD) land cover classes, as shown in Tables
3.8-2 and 3.22-3.

Onshore clearing and construction would result in disturbance to bats at the Harpers Switching Station.
The Harpers Switching Station would require approximately 7.1 acres (2.9 hectares) for stormwater
management facilities, and approximately 6.1 acres (2.5 hectares) for relocation of fairways and a
maintenance building associated with the Aeropines Golf Club. These acreages are included in the overall
acreage of 45.4 acres (18.4 hectares) for the Harpers Switching Station (BOEM and Dominion Energy
2022). However, impacts at the Harpers Switching Station would be to previously developed areas within
the Aeropines Golf Club (Table 3.8-2 and 3.8-3). With respect to the interconnection cable route,
Interconnection Cable Route Option 1 is approximately 14.2 miles (22.9 kilometers) long and will be
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installed entirely overhead and result in disturbance impacts on a total of 72.70 acres (29.43 hectares) of
wetland and NLCD land cover classes (Tables 3.8-2, 3.8-3, and 3.22-3). The interconnection cable route
would culminate at the onshore substation, which would also require land clearing and result in impacts
on wetlands and various NLCD land cover classes (Tables 3.8-2 and 3.22-3) and subsequent disturbance
impacts on bats. Overall, noise from onshore clearing and construction would be localized and temporary.
If the noise disturbs bats, they would likely temporarily move away, potentially from preferred foraging
or roosting habitats. However, BOEM expects that no individual fitness or population-level impacts
would be expected to occur resulting in negligible impacts on bats from the Proposed Action or
Alternative A-1, and lasting impacts on local breeding populations are not anticipated. Conceptual
decommissioning of the Project would have similar impacts as construction and would likely be
conducted under similar seasonal restrictions.

While Alternative A-1 would result in a slightly reduced duration of noise due to the construction of three
fewer WTGs, the difference in potential impacts from noise on bats would be nominal.

Presence of structures: The various types of impacts on bats that could result from the presence of
structures, such as migration disturbance and turbine strikes are described in detail in Section 3.5.1. The
Proposed Action would add up to 205 new WTGs, and Alternative A-1 would add 202 WTGs on the OCS
where few currently exist.

There is some correlative evidence from inland studies that bat mortality increases with tower height
(Barclay et al. 2007; Georgiakakis et al. 2012). Therefore, the Proposed Action could result in higher
probability of bat mortality if 16-MW WTGs are chosen over 14-MW WTGs. However, because the
overall occurrence of bats (including listed species) on the OCS is low (COP, Appendix O-2, Dominion
Energy 2022a; Pelletier et al. 2013; Sjollema et al. 2014; BOEM 2015; Petersen 2016; Deepwater Wind
2020; Dominion Energy 2022b), the impacts of the Proposed Action are expected to result in minor
long-term impacts in the form of mortality; BOEM anticipates the occurrence of such impacts to be rare.
In addition, Dominion Energy would use BMPs identified by BOEM COP guidelines (BOEM 2020) and
comply with FAA and USCG requirements for lighting and, to the extent practicable, use lighting
technology (e.g., low-intensity strobe lights, flashing red aviation lights) that minimize impacts on bat
species. Impacts under Alternative A-1 would be slightly less than under the Proposed Action due to the
construction and operation of three fewer WTGs.

Land disturbance: Impacts associated with construction of onshore elements of the Proposed Action or
Alternative A-1 could occur if construction activities occur during the active season (generally March
through November). Impacts may include injury or mortality of individuals, particularly juveniles who
are nonvolant (i.e., unable to fly) and cannot flush from a roost, if occupied by bats at the time of
removal. According to the BA prepared for the USFWS (BOEM 2022), Dominion Energy would conduct
presence/absence surveys for bats (acoustic and/or mist-net) along the Onshore Project area and develop
avoidance and minimization measures in coordination with the VDWR, USFWS, and appropriate
regulatory agencies to ensure protection of northern long-eared bats, limiting the potential for direct
injury or mortality from the removal of occupied roost trees.

There would be potential for habitat impacts on bats as a result of the loss of potentially suitable roosting
or foraging habitat. However, the cable landing location would be located in a proposed parking lot,
which is highly unlikely to provide important habitat for any bat species. While bats may be present in
habitat adjacent to the onshore export cable route, exposure is expected to be limited (COP, Appendix
O-1; Dominion Energy 2022a) because much of the routing is collocated with existing roads. However,
the onshore substation and switching station would require tree and vegetation clearing on varying
acreages of wetlands and various NLCD land cover classes (Tables 3.8-2 and 3.22-3).
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Interconnection Cable Route Option 1 would be approximately 14.2 miles (22.9 kilometers) long and
would result in approximately 77.24 acres (31.26 hectares) of temporary disturbance to various NLCD
land cover classes (Table 3.8-2). While the NLCD does include wetland land cover classes, refer to
Section 3.22 (Table 3.22-3) for wetland impacts on the Onshore Project components based on wetland
delineation survey data. The portion of the route that passes through the forested and wetland areas
associated with the North Landing River likely provides quality roosting and/or foraging habitat for bats.

Approximately 76 percent of Interconnection Cable Route Option 1 would be collocated with existing
linear development. Overall, impacts on bat habitat during construction are expected because northern
long-eared bat maternity roosts have been documented adjacent to the Naval Auxiliary Landing Field
Fentress, within 2.57 miles (4.14 kilometers) of the proposed route, there have been acoustic detections of
Indiana bats in the region (12—14 miles [19-22 kilometers] from the cable landing location and Fentress
Substation), and bat activity has been documented throughout the year (COP, Appendix O-1; Dominion
Energy 2022a). Tree/vegetation clearing would occur along the route in various NLCD land cover class
types (Table 3.8-2) and clearing activities would avoid trees favorable for bat maternity roosting locations
and would be conducted outside of the roosting season to avoid bat maternity roosting locations to the
extent practicable. Dominion Energy would maintain a minimum no-tree-clearing buffer of 150 feet

(45 meters) around any known northern long-eared bat maternity roosts and would conduct mist-netting
surveys along portions of the interconnection cable route for all alternatives and the Onshore Project area
that would require tree removal. Additionally, due to the potential impacts, monitoring and mitigation
during all seasons may be required.

The switching station parcel at Harpers Road (Interconnection Cable Route Option 1) would be built in

a semi-developed area within the Aeropines Golf Club (COP, Appendix O-1; Dominion Energy 2022a).
Because the Harpers Switching Station would be located adjacent to non-disturbed areas, there is
potential for impacts on bat habitat due to the small amount of anticipated tree clearing in mixed forest
and woody wetland NLCD land cover classes (Table 3.8-2). The Harpers Switching Station would require
approximately 7.1 acres (2.9 hectares) for stormwater management facilities, and approximately 6.1 acres
(2.5 hectares) for relocation of fairways and a maintenance building associated with the Aeropines Golf
Club. These acreages are included in the overall acreage of 45.4 acres (18.4 hectares) for the Harpers
Switching Station (BOEM and Dominion Energy 2022). The onshore substation parcel (Fentress) is in an
existing developed area and is associated with fragmented habitat; expansion of the parcel would require
clearing within forested and wetland NLCD land cover classes (Table 3.8-2); therefore, impacts on bat
habitat could occur but are unlikely (COP, Appendix O-1; Dominion Energy 2022a; BOEM and
Dominion Energy 2022). Refer to Section 3.21, Section 3.14, Land Use and Coastal Infrastructure, and
Section 3.22, Wetlands, for additional details of potential impacts on surface waters, land use, and
wetlands.

BOEM anticipates that minor impacts would occur due to adherence to USFWS northern long-eared bat
conservation measures; further, these minor habitat impacts would not result in individual fitness or
population-level effects given the limited amount of habitat removal. Dominion Energy would likely
leave onshore facilities in place for future use. There are no plans to disturb the land surface or terrestrial
habitat during conceptual decommissioning of the Proposed Action. Therefore, onshore temporary
impacts of conceptual decommissioning would be negligible.

3.55.1 Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned wind activities. In the context of reasonably foreseeable
environmental trends, combined noise impacts on bats from ongoing and planned actions, including the
Proposed Action or Alternative A-1, would likely be negligible. Combined impacts on bats arising from
the presence of structures from ongoing and planned actions, including the Proposed Action or
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Alternative A-1, would likely be minor given the expected limited use of the OCS by migrating tree bats.
As the Proposed Action or Alternative A-1 would account for about 9.7 percent or 9.6 percent (up to

205 or 202 of 3,287) of the new WTGs on the OCS, a majority (approximately 90 percent) of these
impacts would occur as a result of structures associated with other offshore wind development and not the
Proposed Action or Alternative A-1. The combined land disturbance impacts from ongoing and planned
actions, including the Proposed Action or Alternative A-1, would likely be minor, as a small amount of
habitat loss would be expected.

3.55.2 Conclusions

Impacts of the Proposed Action. Construction, installation, operation, and conceptual decommissioning
of the Proposed Action or Alternative A-1 alone would have negligible to minor impacts on bats,
especially if tree-clearing activities are conducted outside the active season. The main notable risk would
be from operation of the offshore WTGs, which could lead to minor long-term impacts in the form of
mortality, although BOEM anticipates this to be rare, and from onshore construction, which could lead to
minor long-term impacts from loss of suitable onshore roosting and/or foraging habitat. The impact
conclusions for ongoing and future non-offshore wind activities are presented in Section 3.5.3.

Cumulative Impacts of the Proposed Action. In the context of reasonably foreseeable environmental
trends in the area, impacts of individual IPFs resulting from ongoing and planned actions, including the
Proposed Action or Alternative A-1, would be negligible to minor. Considering all the IPFs collectively,
BOEM anticipates that the impacts from ongoing and planned actions, including the Proposed Action or
Alternative A-1, would result in minor impacts on bats in the geographic analysis area. The main drivers
for this impact rating are ongoing climate change and onshore habitat loss. The Proposed Action or
Alternative A-1 would contribute to the overall impact rating primarily through the permanent but limited
impacts attributed to onshore habitat loss. Thus, the overall impacts on bats would likely be minor
because while most impacts are expected to be avoided due to the limited occurrence of bats in the
offshore wind lease area (23.75 nautical miles [44 kilometers] from land), some mortality and a small
amount of onshore habitat loss is expected.

3.5.6 Impacts of Alternatives B and C on Bats

Impacts of Alternatives B and C. With the exception of the number and size of WTGs, impacts of the
construction and installation, operations and maintenance, non-routine activities, and conceptual
decommissioning under Alternatives B and C would be similar to those described under the Proposed
Action. IPFs associated with the construction and installation of up to 176 WTGs under Alternatives B
(each 14 MW) and up to 172 WTGs under Alternative C (each 14 MW), including pile-driving noise and
temporary avoidance and displacement, would be decreased by approximately 14 percent (Alternative B)
or up to approximately 16 percent (Alternative C) compared to the Proposed Action. Fewer WTGs under
Alternatives B and C when compared the Proposed Action may allow greater opportunity for migrating
tree bats (if present) to avoid WTGs. Overall, the expected negligible to minor impacts on bats would not
be materially different than those described under the Proposed Action. The use of 14 MW WTGs under
Alternatives B and C may have some potential to decrease collision risk in comparison to the largest
WTGs contemplated under the Proposed Action (16 MW) based on early studies of terrestrial wind
facilities (Barclay et al. 2007; Georgiakakis et al. 2012). However, more recent research indicates there is
no correlation between bat fatality rates and wind turbine size (Smallwood 2020). Given the expected
limited use of the OCS by migrating tree bats (COP, Appendix O-2; Dominion Energy 2022a; Pelletier
et al. 2013; Sjollema et al. 2014; BOEM 2015; Petersen 2016; Deepwater Wind 2020; Dominion Energy
2022b), impacts would be expected to remain minor.
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Cumulative Impacts of Alternatives B and C. In context of reasonably foreseeable environmental
trends, the contribution of Alternatives B and C to the impacts of ongoing and planned activities would
not be materially different from those described under the Proposed Action.

3.5.6.1 Conclusions

Impacts of Alternatives B and C. Alternatives B and C would involve fewer and potentially smaller
WTGs, compared to the Proposed Action, which would have an associated decrease in potential collision
risk to bats. However, BOEM expects that the impacts resulting from these alternatives would be similar
to the Proposed Action with individual IPFs leading to impacts ranging from negligible to minor.

Cumulative Impacts of Alternatives B and C. In the context of reasonably foreseeable environmental
trends, the combined impacts on bats from ongoing and planned actions, including Alternatives B and C,
would be similar to those described for the Proposed Action, with individual IPFs leading to negligible to
minor impacts. While Alternatives B and C may result in a slightly lower level of impact on bats than
described under the Proposed Action, the overall impacts of Alternatives B and C on bats would be the
same level as under the Proposed Action: minor. This impact rating is derived primarily by ongoing
conditions such as climate change, as well as disturbance and habitat removal associated with onshore
construction. As described above for the Proposed Action, Dominion Energy’s existing commitments to
mitigation measures and BOEM’s potential additional mitigation measures could further reduce impacts
but would not change the impact ratings.

3.5.7 Impacts of Alternative D on Bats

Impacts of Alternative D. All offshore components of Alternative D-1 or D-2 are the same as the
Proposed Action (205 WTGs and 3 OSSs for the Proposed Action and 202 WTGs and 3 OSSs for
Alternative A-1) and impacts on bats from the Offshore Project components would be the same as
evaluated under the Proposed Action. Onshore, BOEM would approve only Interconnection Cable Route
Option 1 (Alternative D-1) or Hybrid Interconnection Cable Route Option 6 (Alternative D-2). The
impacts resulting from individual IPFs under sub-alternative D-1 would be the same as those described
under the Proposed Action because the onshore components would stay the same.

In contrast to the Proposed Action, Alternative D-2 involves approval of only Interconnection Cable
Route Option 6 (Hybrid Route), which would be approximately 14.2 miles (22.8 kilometers) long and
mostly follow the same route as the Proposed Action, with the exception of the switching station.
Interconnection Cable Route Option 6 would be installed via a combination of overhead and underground
construction methods and installed via open trench, micro tunneling, and HDD. It would follow
Interconnection Cable Route Option 1 as an underground transmission line for approximately 4.5 miles
(7.2 kilometers) to a point north of Princess Anne Road, where the route would then transition to an
overhead transmission line configuration. The Chicory Switching Station would be built north of Princess
Anne Road; therefore, no aboveground switching station would be built at Harpers Road. From the
Chicory Switching Station, Interconnection Cable Route Option 6 would align with Interconnection Cable
Route Option 1 for the remaining 9.7 miles (15.6 kilometers) to the onshore substation (Fentress).

In contrast to the Proposed Action, Alternative D-2 involves approval of only Hybrid Interconnection
Cable Route Option 6, which would be approximately 14.2 miles (22.8 kilometers) long and mostly
follow the same route as the Proposed Action, with the exception of the switching station. Interconnection
Cable Route Option 6 would be installed via a combination of overhead and underground construction
methods including open trench, micro tunneling, and HDD. The route would follow Interconnection
Cable Route Option 1 as an underground transmission line for approximately 4.5 miles (7.2 kilometers) to
a point north of Princess Anne Road, where the route would then transition to an overhead transmission
line configuration. The Chicory Switching Station would be built north of Princess Anne Road; therefore,
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no aboveground switching station would be built at Harpers Road. From the Chicory Switching Station,
Interconnection Cable Route Option 6 would align with Interconnection Cable Route Option 1 for the
remaining 9.7 miles (15.6 kilometers) to the onshore substation (Fentress).

Noise and land disturbance from onshore construction activities of Interconnection Cable Route Option 6
would result in behavioral and habitat loss/fragmentation impacts on bats as a result of temporary
disturbance and clearing of a total of 77.16 acres (31.23 hectares) of NLCD land cover classes (Tables
3.8-4 and 3.8-5) whereas the Proposed Action would result in impacts on a total of 77.24 acres (31.26
hectares) (Tables 3.8-2 and 3.8-3). While the NLCD does include wetland land cover classes, refer to
Section 3.22 (Table 3.22-4) for wetland impacts on the Onshore Project components based on wetland
delineation survey data. Approximately 76 percent of Interconnection Cable Route Option 1 (Proposed
Action) and 70 percent of Interconnection Cable Route Option 6 (Alternative D-2) would be collocated
with existing linear development. The Chicory Switching Station (Interconnection Cable Route Option 6)
is in an area identified as general ecological integrity (C5), and would be built within a forested parcel,
with potential for habitat loss/fragmentation for bats due to tree clearing within multiple forest NLCD
land cover classes (Table 3.8-4). The Chicory Switching Station would have a footprint of 35.5 acres
(14.4 hectares) but would result in a greater area of impact on undeveloped NLCD land cover classes than
the Harpers Switching Station, which would be located entirely within the existing Aeropines Golf Club.
Overall, impacts at the Chicory Switching Station (Alternative D-2) would predominantly occur on
previously undisturbed forest/wetland habitats (Tables 3.8-4 and 3.8-5), whereas impacts at the Harpers
Switching Station (Proposed Action) would be on portions of developed areas (Tables 3.8-2 and 3.8-3).
Similar to the Proposed Action, impacts associated with onshore clearing and construction would be
localized and temporary. While Alternative D-2 would result in a slight increase in the duration of noise
and habitat loss/fragmentation compared to the Proposed Action, BOEM anticipates the difference in
potential impacts on bats would be nominal.

The impacts resulting from noise and land disturbance under Alternative D-1would be the same as those
described under the Proposed Action. Alternative D-2 would have a slightly increased potential to
permanently affect forested and wetland habitats when compared to the Proposed Action. As described
for the Proposed Action, and based on wetland and NLCD cover class mapping, Alternative D-1
(Interconnection Cable Route Option 1) would have the least potential to permanently affect forested and
wetland habitats as compared to Alternative D-2 (Hybrid Interconnection Cable Route Option 6). No
individual fitness or population-level effects would be expected from onshore construction and associated
loss/fragmentation of foraging associated with Alternative D-1 or D-2, and, as a result, BOEM anticipates
minor impacts. While Alternative D-2 would result in an increase in the duration of noise and habitat
loss/fragmentation compared to the Proposed Action, BOEM anticipates impacts of Alternative D-1 or
D-2 to be similar on bats to those described under the Proposed Action: negligible to moderate impacts
with overall moderate impacts on bats.

Cumulative Impacts of Alternative D. In context of reasonably foreseeable environmental trends, the
contribution of Alternative D-1 or D-2 to the impacts of ongoing and planned activities would not be
materially different from those described under the Proposed Action.

35.7.1 Conclusions

Impacts of Alternative D. The Proposed Action only considers Interconnection Cable Route Option 1
while Alternatives D-1 and D-2 consider Interconnection Cable Route Option 1 (Alternative D-1) or
Interconnection Cable Route Option 6 (Alternative D-2). BOEM anticipates the impacts on bats resulting
from Alternative D-1 to be the same as the Proposed Action. Impacts under Alternative D-2 would be
slightly greater than under the Proposed Action due to construction and clearing occurring on a larger area
of undisturbed forest/wetland habitats; however, the impacts are not expected to change under
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Alternatives D-1 or D-2 relative to the Proposed Action. Impacts on bats would range from negligible to
minor. Impact ratings associated with individual IPFs would not change.

Cumulative Impacts of Alternative D. In the context of reasonably foreseeable environmental trends,
the combined impacts on bats from ongoing and planned actions, including Alternative D-1 or D-2, would
be similar to those described for the Proposed Action, with individual IPFs leading to negligible to minor
impacts that range from temporary to long term. While Alternative D-1 would result in the same level of
impact on bats and Alternative D-2 may result in a slightly higher level of impact on bats than described
under the Proposed Action, the overall impacts of Alternative D-1 or D-2 on bats would be the same as
under the Proposed Action: minor. This impact rating is derived primarily by ongoing conditions such as
climate change, as well as disturbance and habitat removal associated with onshore construction. As
described for the Proposed Action, Dominion Energy’s existing commitments to mitigation measures and
BOEM’s potential additional mitigation measures could further reduce impacts but would not change the
impact ratings.
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3.6. Benthic Resources

This section discusses potential impacts on benthic resources, other than fishes and commercially
important benthic invertebrates, from the proposed Project, alternatives, and ongoing and planned
activities in the geographic analysis area. The benthic geographic analysis area, as shown on Figure 3.6-1,
includes both a 10-mile (16.1-kilometer) radius/buffer around the Wind Farm Area and a 330-foot buffer
around the export cable route corridors. The geographic analysis area is based upon where the most
widespread impact (namely, suspended sediment) from the proposed Project could affect marine benthic
resources. This area would account for some transport of water masses and for benthic invertebrate larval
transport due to ocean currents. Although sediment transport beyond 10 miles (16.1 kilometers) is
possible, sediment transport related to proposed Project activities would likely be on a smaller spatial
scale than 10 miles (16.1 kilometers). Finfish, invertebrates of commercial or recreational value, and EFH
are addressed in Section 3.13, Finfish, Invertebrates, and Essential Fish Habitat.

3.6.1 Description of the Affected Environment for Benthic Resources

This section discusses potential impacts on benthic resources, excluding fishes (Section 3.9, Commercial
Fisheries and For-Hire Recreational Fishing) and commercially important benthic invertebrates (Section
3.13) from the proposed Project, alternatives, and ongoing and planned activities in the benthic resources
geographic analysis area. The benthic resources geographic analysis area, as described in Appendix F,
Planned Activities Scenario, Table F-1, and shown on Figure 3.6-1, includes the Offshore Project area.

Descriptions of the benthic resources offshore Virginia are provided in a previous Environmental
Assessment (EA) (BOEM 2015); benthic resources offshore Virginia are characterized in the lease
issuance EA for New Jersey, Delaware, Maryland, and Virginia (BOEM 2012) and the COP (Dominion
Energy 2022) and are incorporated by reference.

The benthic resources specific to marine habitats and associated biological assemblages in the Offshore
Project area are described in Section 4.2.4 of the COP (Dominion Energy 2022), prepared in accordance
with BOEM site characterization requirements (30 CFR 585.626), and BOEM’s benthic habitat survey
guidelines (BOEM 2019). The description of the benthic resources in the Offshore Project area was
supported by a 2020 Benthic Resource Characterization Survey (BRCS) with the survey report (COP,
Appendix D; Dominion Energy 2022). The BRCS included the Offshore Project area, which includes
those portions of the Project components in the Lease Area and offshore export cable route corridor that
could be directly or indirectly affected by the construction and installation, operations and maintenance,
or conceptual decommissioning of the Project. The Lease Area covers approximately 112,799 acres
(45,648 hectares) of seafloor with water depths up to 98 feet (30 meters) in the offshore export cable route
corridor and 49 to 131 feet (15 to 40 meters) in the Lease Area. The following conclusions were drawn
based on the results of the 2020 BRCS, with other findings incorporated by reference.

o The surficial benthic substrate in the Mid-Atlantic Bight is primarily soft-bottom, sandy seascape
exhibiting both flat-bottom relief and benthic features such as ripples, sand waves, and ridges. Areas
of heterogenous, hard-bottom, and other complex habitats also exist within the Mid-Atlantic Bight.
(MARCO n.d.; Stevenson et al. 2004; USGS n.d.).

o The Offshore Project area is dominated by fine to coarse sand, 93.2 percent primarily fine sand with
patches of gravel (3.7 percent) and silt clay substrates (3.0 percent) within the Lease Area and along
the export cable route corridor. Muddy sand is prevalent in the nearshore portion of the export cable
route corridor, while the rest is dominated by low-relief sandy seabed, with sand ridges, and ripples.

e Bottom topography in the Offshore Project area is characterized by a sedimentary fan, shelf valley
tributaries to the north and east, and a series of sand ridges trending northeast to southwest. Rugosity
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is virtually zero throughout the area.

o Natural reefs are reportedly absent from the Offshore Project area. However, artificial reef habitat,
including the Triangle Reef (also known as “Triangle Wrecks™ and charted as a fish haven) is located
in the northern portion of the Lease Area (Figure 3.6-3). Additionally, other charted shipwrecks that
likely function as artificial reef habitats are present in other locations of the Offshore Project area and
adjacent waters.

e No seagrass beds are reported to occur within the offshore export cable route corridor or elsewhere in
the Offshore Project area.

e Typical of the Mid-Atlantic Bight, sand shoals, ridges, waves, megaripples, and ripples were
identified in the Offshore Project area and provide habitat for benthic infaunal organisms typical of
this region.

e The dominant benthic infauna identified in the Offshore Project area were annelids, mollusks, and
arthropods. Polychaetes were numerically dominant across all sampling areas, followed by mollusks
and crustaceans.

e Mollusks had the highest overall biomass followed by annelids and crustaceans.

The inner continental shelf is characterized by a seabed morphology consisting of relatively flat,
migrating sand waves and ripples with occasional larger shoals. Surficial sediment types are generally
sand of varying coarseness with mixtures of silt or gravel (Williams et al. 2006) (Figure 3.6-2). Offshore
shoal complexes (two or more shoals and the trough separating them) provide habitat and microhabitats
for adults, settled juveniles, and larvae for multiple fish and invertebrate species, which use these shoal
complexes for spawning, larval recruitment, foraging, and migration (Rutecki et al. 2014). However, a
2-year study conducted on the inner continental shelf of the Mid-Atlantic Bight showed greater species
diversity, abundance, and richness in flat-bottom habitats than in shoal habitats. They also noticed
seasonal trends with lower values of all those indices during the winter than in the spring through fall
(Slacum et al. 2010). (Refer to Section 3.9 and Section 3.13 for additional information). Shoal habitats
occur in high-energy environments and migrate in a generally southwest direction within the Mid-Atlantic
Bight (Rutecki et al. 2014).

The geographic analysis area is based upon where the most widespread impact (namely, suspended
sediment) from the proposed Project could affect benthic resources and includes a 10-mile
(16.1-kilometer) buffer around the Lease Area and a 330-foot (100.6-meter) buffer around the offshore
export cable route corridor. These buffers would account for transport via local water masses and for
benthic invertebrate larval transport due to ocean currents. Although sediment transport beyond 10 miles
(16.1 kilometers) is possible, sediment transport related to proposed Project activities would likely be on
a smaller spatial scale than 10 miles (16.1 kilometers).

Various benthic fauna are found in the continental shelf habitat of the Project area ranging in size from
microscopic to larger macrofauna. Common macrofauna of the inner continental shelf include species
from several taxa, including echinoderms (e.g., sea stars, sea urchins, sand dollars), cnidarians (e.g., sea
anemones, soft corals), mollusks (e.g., bivalves, cephalopods, gastropods), bryozoans, sponges, and
crustaceans [i.e., amphipods]) (BOEM 2012). The Project area has similar fauna with polychaete worms
numerically dominant throughout and mollusks comprising most (78.2 percent) of the total biomass,
followed by annelids (9.6 percent), and arthropods (7.8 percent) (COP, Appendix D; Dominion Energy
2022).
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Artificial reefs are human-made underwater structures that are developed intentionally or from remnants
of objects built for other purposes, such as shipwrecks. Artificial reef habitat does occur in the northern
portion of the Lease Area (“Triangle Reef” fish haven) (Figure 3.6-3; COP Figure 4.2-15; Dominion
Energy 2022), as well as charted shipwrecks that function as artificial reef habitat in other locations of the
Offshore Project area and adjacent waters (COP, Figure 4.2-15; Dominion Energy 2022). Triangle Reef
consists of several large, scuttled World War IlI-era ships (tankers and transport ships), tires, cable spools,
and other materials deposited in the fish haven since the 1970s to facilitate artificial reef development
(Lucy 1983; VMRC 2020).
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3.6.2 Environmental Consequences

Definitions of impact levels are provided in Table 3.6-1.

Table 3.6-1 Impact Level Definitions for Benthic Resources
Impact Advers_e_or Definition
Level Beneficial
Negligible Adverse Impacts on species or habitat would be adverse but so small as to be
unmeasurable.
Beneficial Impacts on species or habitat would be beneficial but so small as to be
unmeasurable.
Minor Adverse Most adverse impacts on species would be avoided. Adverse impacts

on sensitive habitats would be avoided; adverse impacts that do occur
would be temporary or short term in nature.

Beneficial If beneficial impacts occur, they may result in a benefit to some
individuals and would be temporary to short term in nature.
Moderate Adverse Adverse impacts on species would be unavoidable but would not result

in population-level effects. Adverse impacts on habitat may be short
term, long term, or permanent and may include impacts on sensitive
habitats but would not result in population-level effects on species that
rely on them.

Beneficial Beneficial impacts on species would not result in population-level
effects. Beneficial impacts on habitat may be short term, long term, or
permanent but would not result in population-level benefits to species
that rely on them.

Major Adverse Adverse impacts would affect the viability of the population and would
not be fully recoverable. Adverse impacts on habitats would result in
population-level impacts on species that rely on them.

Beneficial Beneficial impacts would promote the viability of the affected population
or increase population resiliency. Beneficial impacts on habitats would
result in population-level benefits to species that rely on them.

3.6.3 Impacts of the No Action Alternative on Benthic Resources

When analyzing the impacts of the No Action Alternative on benthic resources, BOEM considered the
impacts of ongoing activities including ongoing non-offshore wind activities and ongoing offshore wind
activities on the baseline conditions for benthic resources. The cumulative impacts of the No Action
Alternative considered the impacts of the No Action Alternative in combination with other planned non-
offshore wind and offshore wind activities within the geographic analysis area, as described in Appendix
F.

Benthic resources are subject to pressure from ongoing activities and conditions, especially climate
change, commercial fishing using bottom-tending gear (e.g., dredges, bottom trawls, traps/pots), undersea
cables and conduits, and sediment dredging; these activities are anticipated to continue for the foreseeable
future and could noticeably affect the habitat, abundance, diversity, community composition, and percent
cover of benthic fauna and flora. Benthic resources may be affected by climate change, including ocean
acidification and warming, sea level rise, and altered habitat/ecology. Ocean acidification caused by
atmospheric carbon dioxide may contribute to reduced growth or the decline of benthic resources with
calcareous shells (Pacific Marine Environmental Laboratory 2020). Warming of ocean waters is expected
to influence the distribution and migration of some benthic species and may influence the frequencies of
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various diseases (Hoegh-Guldberg and Bruno 2010; Brothers et al. 2016). Based on trends in the
Northeast and Mid-Atlantic regions over the last 35 years, some benthic fish and invertebrate species have
moved to the north and/or further offshore into deeper waters (NOAA 2022). Additionally, ocean-
atmosphere numerical models generally predict a decline/slowing of the Atlantic meridional overturning
circulation (AMOC) from effects of climate change Demo et al. 2021). The AMOC currents are the main
driver of the distributions of nutrients, heat, and carbon present in the ocean, which affect the
biogeochemical cycles and ecosystems around the globe (Bakker et al. 2016; Good et al. 2018). During
the last glacial period, sizable and sudden climatic shifts occurred in the North Atlantic when major
fluctuations occurred in the AMOC (Schmittner 2005) Modeled simulations show a decline of plankton
stocks of more than 50 percent, which would have large implications on the productivity of the oceans in
the future (Schmittner 2005). Because this IPF is a global phenomenon, impacts on benthic resources
through this IPF would be very similar to those in the planned action scenario (Appendix F) and ongoing
activities.

Ongoing commercial and recreational regulations for finfish and shellfish implemented and enforced by
the Commonwealth of Virginia, individual local municipalities, NOAA, or all depending on jurisdiction,
affect benthic resources by modifying the nature, distribution, and intensity of fishing-related impacts,
including those that disturb the seafloor (trawling, dredge fishing) (Section 3.9). Disturbance of benthic
invertebrate communities by commercial fishing activities can adversely affect community structure and
diversity and limit recovery (Avanti Corporation and Industrial Economics 2019), although this impact is
less notable in sandy areas that are strongly influenced by tidal currents and waves (Nilsson and
Rosenberg 2003; Sciberras et al. 2016). Dredging (e.g., for navigation corridors) typically occurs only in
sandy or silty habitats, which are abundant in the geographic analysis area and are quick to recover from
disturbance, although full recovery of the benthic faunal assemblage may require several years (Boyd et
al. 2005). Mechanical trenching, used in more resistant sediments (e.g., gravel, cobble), causes seabed
profile alterations during use, although the seabed is typically restored to its original profile after utility
line installation in the trench. Therefore, seabed profile alterations, while locally intense, are likely to
impart limited spatial and temporal impact on benthic resources in the geographic analysis area.

New offshore submarine cables associated with the Proposed Action would cause short-term disturbance
of seafloor habitats and injury and mortality of benthic resources in the immediate vicinity of the cable
emplacement activities. The cable routes for future projects have not been fully determined at the time of
preparation of this EIS. Dredging, mechanical trenching, or both used during cable installation can cause
localized short-term impacts (habitat alteration, injury, and mortality) on benthic resources through
seabed profile alterations, as well as through sediment deposition. Dredging typically occurs only in
sandy or silty habitats, which are abundant in the benthic resources geographic analysis area and are quick
to recover from disturbance. The trench width will range from 16 feet (5 meters) to a maximum of

65.2 feet (20 meters). The maximum dredge impact area associated with cable installation is estimated to
be 48 acres (19 hectares) within the 112,799-acre (45,648-hectare) Lease Area. Therefore, such impacts,
while locally intense, have limited impact on benthic resources in the geographic analysis area.

If artificial reef structures continue to be added to the fish haven area, measurable beneficial benthic
impacts could result from the creation of reefing habitat. The primary IPF for benthic resources is
physical disturbance. Marine communities in the Offshore Project area are influenced by changes in
physiochemical conditions including temperature, pH, storm frequency and severity, and nutrient
availability that may be influenced by climate change. Following physical disturbance of the benthos,
sessile and slow-moving species may have limited ability to relocate and avoid the rapid onset of adverse
conditions; these species may therefore experience range retractions rather than shifts. Alternatively, if an
environmental change is gradual relative to the organism’s life cycle, even relatively sessile species may
adjust. Changes in long-term thermal trends also can influence seasonal movement patterns of marine
species. Further, climate change-induced warming of bottom water temperatures on the Mid-Atlantic
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continental shelf is expected to continue, with a corresponding range shift for sessile and sedentary
benthic species to the north and possibly offshore in response (Powell et al. 2020). These changes in
centers of benthic species abundance to the north and south will affect community structure and function
(Hale et. al. 2017). Additionally, warming ocean temperatures and other climate change—related factors
may induce favorable environmental conditions for invasive species (Zhang et al. 2020).

Under the No Action Alternative, the proposed Project would not be built. If the Project is not approved,
then impacts from the proposed Project (Section 3.6.2, Environmental Consequences) would not occur.
Impacts from ongoing, future non-offshore wind, and future offshore wind activities would likely still
occur resulting in similar impacts on benthic resources, but the extent and intensity of impact would not
be the same due to temporal and geographical differences. The following analysis addresses reasonably
foreseeable offshore wind projects that fall within the geographic analysis area.

3.6.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for benthic resources described in Section 3.6.1,
Description of the Affected Environment for Benthic Resources, would continue to follow current regional
trends and respond to IPFs introduced by other ongoing non-offshore wind and offshore wind activities.
Ongoing non-offshore wind activities within the geographic analysis area that contribute to impacts on
benthic resources are generally associated with inshore dredging, coastal development, offshore
construction including bottom disturbance and habitat conversion, and climate change. Impacts associated
with climate change have the potential to alter species distributions and increase individual mortality and
disease occurrence.

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on benthic
resources include:

e Continued O&M of the CVOW-Pilot Project (2 WTGs) installed in OCS-A 0497.

Ongoing offshore wind activities would have the same types of impacts from noise, presence of
structures, and land disturbance that are described in detail in Section 3.6.3.2 for planned offshore wind
activities, but the impacts would be of lower intensity.

3.6.3.2 Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative in combination with other planned non-offshore wind activities and planned offshore wind
activities (without the Proposed Action).

Planned non-offshore wind activities that may affect benthic resources include new submarine cables and
pipelines, tidal energy projects, marine minerals extraction, dredging, port improvement, military use,
marine transportation, fisheries use and management, global climate change, and oil and gas activities
(see Appendix F, Section F.2 for a complete description of ongoing and planned activities). These
activities may result in bottom disturbance and habitat conversion, but population-level effects would not
be expected. The paragraphs below provide an overview of what is known regarding the IPFs described
above. See Appendix F, Table F1-3 for a summary of potential impacts associated with ongoing and
planned non-offshore wind activities by IPF for benthic resources.

The Lease Area is within the Virginia Capes Range Complex and the Virginia Capes Operating Area
actively used by the military. Anchoring from vessels related to the ongoing military use, along with
survey, commercial, and recreational activities, continue to cause temporary to permanent impacts in the
immediate area where anchors and chains meet the seafloor. Sessile and slow-moving species (e.g.,
corals, sponges, and sedentary shellfish) would be most likely to be impacted. All impacts would be
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localized and temporary, resulting in a negligible impact. Degradation of sensitive habitats such as certain
types of hard bottom (e.g., boulder piles, corals), if it occurs, could be long term.

The Federal Communications Commission has two pending submarine telecommunication cable
applications in the North Atlantic. If the cable routes enter the geographic analysis area for benthic
resources, short-term disturbance would be expected. Any additional submarine cable installation would
produce sedimentation as would the ongoing cable maintenance activities. Sediment dredging results in
fine sediment deposition, which causes local and short-term disturbances, but could have long-term
negative effects on eggs and larvae of demersal species and benthic invertebrates. Due to the life cycles of
demersal finfish and invertebrate species, adverse impacts may extend outside of the vicinity of a port.
The magnitude of impacts would depend on the time (season) and place (habitat type) where the activities
would occur.

Noise from nearshore construction is expected to gradually increase in line with human population growth
along the coast. In addition, the general trend along the coast from Virginia to Maine is that port activity
will increase modestly. The increase in global shipping traffic is expected to continue rising, which may
require port modifications, leading to local impacts.

The presence of structures would increase seabed scour and sediment suspension. Impacts would likely be
highly localized and difficult to detect. Indirect impacts of structures influencing primary productivity and
higher trophic levels are possible but are not well understood. Any new cables, towers, buoys, or piers
would also create relief. Benthic species dependent on hard-bottom habitat could benefit from an increase
in hard surfaces, although the new habitat could also be colonized by invasive species (e.g., certain
tunicate species). Soft bottom is the dominant habitat type in the region, and species that rely on this
habitat would not likely experience population-level impacts (Guida et al. 2017; Greene et al. 2010) and
would result in a minor impact.

All offshore wind leasing activities that BOEM considers reasonably foreseeable by lease areas and
projects is presented in Appendix F, Table F-3, including approximately 36 planned projects projected to
have more than 40 gigawatts of generating capacity (Appendix F, Table F2-1) with over 3,000
turbines/foundations (Figure 3.6-4). The geographic analysis area for the Project includes a 10-mile
(16.1-kilometer) buffer around the Lease Area and a 330-foot (100.6-meter) buffer around the offshore
export cable route corridor. Of the 36 planned projects, none are within the geographic analysis area of
the Proposed Action. The closest planned offshore wind activities from the Proposed Action are the Kitty
Hawk Wind North and Kitty Hawk Wind South, OCS-A 0508 Lease Area offshore North Carolina (COP,
Appendix F, Table F-4; Dominion Energy 2022); this lease area is located approximately 24 miles

(38.4 kilometers) south of the Offshore Project area (Figure 3.6-5). The Kitty Hawk Wind North and
South lease area was leased in 2017 to Avangrid Renewables, LL.C, and could include up to 190 WTGs
occupying approximately 122,406 acres (49,536 hectares).

BOEM expects ongoing and planned activities within the geographic analysis area to affect benthic
resources through the following primary IPFs.

Accidental releases: Accidental releases would continue to occur as a result of ongoing and planned
activities. Impacts of accidental releases are relative to their magnitude. Smaller releases are expected to
occur at a higher frequency and to be less severe, while major releases are expected to be rare but have
greater impacts. If accidental releases do occur, their impacts are likely to be localized and short term,
with a full recovery expected. The low likelihood, properties of the materials likely to be released, and
volume of the potential releases along with the cleanup measures in place suggest impacts would be
negligible on benthic resources.
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Fuel, fluids, hazardous materials: Accidental releases of hazardous materials mostly consist of fuels,
lubricating oils, and other petroleum compounds that tend to float in seawater; as such accidental releases
would occur at or near the ocean surface in association with vessel operations and would be unlikely to
contact benthic resources.

Invasive species: Invasive species would be released accidentally, especially during ballast water and
bilge water discharges from marine vessels. More than 200 countries around the world use direct and
dedicated shipping services to and from Virginia (USCG 2021). More than 40 international commercial
vessels use Virginia marine ports (USCG 2021). In 2019 alone, more than 2,500 commercial ships used
the Port of Virginia, the second largest exporter on the East Coast (USCG 2021). This volume of vessel
traffic implies that accidental releases of invasive species as a result of ongoing and planned trans-oceanic
activities would continue to occur.

Trash and debris: Accidental releases of trash and debris as a result of increased vessel traffic with
ongoing and planned activities would continue. There is no evidence that anticipated volumes of trash or
debris would have measurable impacts on benthic resources.

Anchoring: Ongoing and planned activities include vessels anchoring within the inshore and offshore
geographic analysis area. Anchoring from vessels related to ongoing commercial, recreational activities,
and military use would continue to cause temporary to permanent impacts in the immediate area where
anchors and chains meet the seafloor. Sessile and slow-moving species (e.g., corals, sponges, and
sedentary shellfish) would be affected, as physical contact would cause mortality of benthic species.
Impacts from anchoring would be localized with temporary elevated turbidity and mortality of soft-
bottom benthic resources that are likely to recover relatively quickly (Dernie et. al. 2003). Anchoring on
hard-bottom (i.e., gravelly) substrates may impart somewhat longer impacts. Given the relatively small
amount of seafloor affected by anchoring and short-term turbidity, benthic impacts would be negligible.

Electromagnetic fields (EMFs): EMF would continue to result from existing and new transmission or
communication cables. Submarine power cables in the geographic analysis area are assumed to be
installed with appropriate shielding and burial depth to reduce potential EMF to low levels. Transitory
exposures to magnetic fields at the seabed above the buried cables were found to be at levels below
reported thresholds for effects on the behavior of magnetosensitive marine organisms. EMF strength
diminishes rapidly with distance, and potentially meaningful EMFs would likely extend less than 50
feet (15.2 meters) from each cable (McCormick et al. 2008). Some benthic species can detect EMFs,
although EMFs do not appear to present a barrier to animal movement. Copping et al. (2016) reported
that although burrowing infauna may be exposed to stronger EMFs from marine renewable energy
devices, there was no evidence that the EMFs anticipated to be emitted from those devices would affect
any species. Common subsea power cables of 850 — 1600 Amperes (A) would produce EMF of up to
3.2 milliTesla (mT) (Harsanyi et al. 2022). Although in-situ measurements are insufficient, EMF
studies have ranged between 200 microTesla (uT) to 165 mT (Harsanyi et al. 2002). A 2021 study on
blue mussels showed that exposure to a direct current of 300 pT did not significantly impair the filter-
feeding processes (Albert et al. 2022). Due to the small footprint of existing undersea transmission lines
within the geographic analysis area and the fact that EMF decreases rapidly with distance from the
cable, impacts from EMF would be negligible.

New cable emplacement and maintenance: There are two pending submarine telecommunications
cables for the North Atlantic. If the cable routes enter the geographic analysis area, then benthic
impacts would result from installation and routine maintenance. Cable maintenance activities
infrequently disturb benthic resources and cause temporary increases in suspended sediment; these
disturbances would be local and limited to the emplacement corridor. Sediment deposition could have
adverse impacts on some benthic resources, especially eggs and larvae, including smothering and loss
of fitness. Impacts may vary based on season and benthic substrate. Benthic species are generally
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adapted to the turbidity and periodic sediment deposition that occur naturally in the geographic
analysis area. Due to the limited footprint of existing cables and short duration of this type of activity,
this would be a minor impact.

Should the installation of the 453 miles (729 kilometers) of the Kitty Hawk Wind North and Kitty Hawk
Wind South offshore export cables enter into the geographic analysis area, their impacts would be
factored in. However, given the distance from the Project area, impacts would likely be negligible.

Noise: Anthropogenic underwater sounds come from many different sources including vessel traffic,
seismic surveys, and active sonar used for navigation of large vessels, and chart plotting. Construction
noise occurs frequently along populated areas in the Mid-Atlantic nearshore, but infrequently offshore.
The extent of the impact depends on equipment used, noise levels, and local acoustic conditions. Noise
from pile driving occurs periodically in nearshore areas when piers, bridges, pilings, and seawalls are
installed or upgraded. The intensity and extent of noise from construction is difficult to generalize, but
these impacts on benthic communities are local and temporary. Activities from ongoing site
characterization surveys and scientific surveys produce noise around sites of investigation, usually
offshore. These activities would disturb benthic species in the immediate vicinity of the investigation.

Due to the lack of information regarding basic neurological and physiological responses for most species
at realistic exposure levels, inferences about the effects of impulsive sound source activity, like pile
driving and G&G survey activities, on marine invertebrates can be challenging and fraught with
uncertainty (Carroll et al. 2017). There remains a vast gap in our knowledge about sound thresholds and
recovery from impact in almost all invertebrates (Carroll et al. 2017) which confounds the ability to
assess potential impacts to benthic species from exposure to noise. English (2017) reported marine
invertebrates to be considered less susceptible than mammals and fish to loud noise and vibration as their
bodies do not generally possess air-filled spaces, but also reported that noise at high levels can cause
short-term behavioral responses in marine invertebrates. A recent summary of knowledge on how marine
renewable energy devices affect the benthic environment indicated that the impact of sound on epibenthos
is poorly understood and is generally lacking (Dannheim et. al. 2020). Hawkins et al. (2014) identified
various informational gaps concerning effects of noise on invertebrates (e.g., mechanisms for sound
detection) that suggest assessment of impacts to benthic species from noise is speculative and would
likely be negligible.

Port utilization: Port utilization and maintenance are expected to increase from ongoing and planned
activities. There are several port improvement projects within the Mid-Atlantic Bight, but none within the
geographic analysis area. Ongoing sediment dredging for navigational purposes would occur in shallow
and nearshore areas, resulting in localized, short-term impacts (habitat alteration, injury, and mortality) on
benthic resources through seabed profile alterations, as well as through sediment deposition. Dredging
typically occurs only in sandy or silty habitats, which are abundant in the geographic analysis area and are
quick to recover from disturbance. Sediment deposition could have adverse impacts on some benthic
resources, especially eggs and larvae, including smothering and loss of fitness. Impacts may vary based
on the season. There are two active projects along the Virginia Coast with dredge disposal sites located
offshore Norfolk, Virginia (Norfolk site) and Virginia Beach, Virginia (Dam Neck site) (USACE 2020;
USEPA 2019). Where dredged materials are disposed of, benthic resources are smothered. However, such
areas are typically recolonized naturally in the short term. Most sediment-dredging projects have time-of-
year restrictions to minimize impacts on benthic resources. Benthic species are generally adapted to the
turbidity and periodic sediment deposition that occur naturally in the geographic analysis area. Individual
projects would have benthic impacts associated with dredging and port construction, which may be
moderate but localized.

Presence of structures: The presence of structures including shipwrecks, artificial reefs, and
meteorological buoys or towers would lead to impacts on benthic resources through entanglement and
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gear loss or damage, hydrodynamic disturbance, fish aggregation, and habitat conversion. Each is
described in subsequent text.

Entanglement, gear loss, gear damage: The presence of structures would increase the risk of gear
loss/damage by entanglement. The lost gear, moved by currents, could disturb, injure, or kill benthic
resources. The intermittent impacts at any one location would likely be measurable and the risk of
occurrence would persist while the structures and debris were present.

Hydrodynamic disturbance: Anthropogenic structures alter local water flow (hydrodynamics) at a fine
scale, and would cause wake effects that would concentrate prey and alter larval recruitment dynamics
(ICF 2021). The presence of vertical structures in the water column creates turbulence that transports
nutrients upward toward the surface, increasing primary productivity at localized scales (Danheim et al.
2020). These changes have been reported to increase food availability for filter-feeders on and near the
structures creating a beneficial impact (Degrear et al. 2020). The consequences for benthic resources of
such hydrodynamic disturbances are anticipated to be localized, predominantly within tens of meters of
each structure. Scouring, caused from these hydrodynamic forces is likely to be most noticeable at the
foundation of the structure. Due to their dynamic features, and tidal and seasonal fluctuations, scour
features can change by up to 2 feet (0.6 meter) on a monthly average (HDR 2020). Some fluctuation
would be alleviated with scour protection measures (HDR 2020). Changes in local water flow are
expected to vary seasonally and impacts are expected to be negligible.

Fish aggregation: Structures either natural or artificial create uncommon vertical relief in

a predominantly soft-bottom seascape. Structure-oriented fishes would be attracted to these locations as
they create reef-like habitats (Mavraki et al. 2021), considered a beneficial impact. However, with an
increase in structure-oriented species, predation in the vicinity of these structures also has the potential to
increase predation, an adverse impact on the benthic community (Raoux et al. 2017). These impacts are
expected to be localized but long term, continuing for as long as the structures remain. Impacts are
expected to be moderate due to the temporal scale.

Habitat conversion: These structures provide novel surfaces for colonization and recruitment of marine
fauna, creating different benthic community structures. The inclusion of colonizing species would result in
a faunal assemblages shift, altering local food web dynamics, and increases in biomass for benthic fish
and invertebrates (Kerckhof et al. 2019; Raoux et al. 2017). The addition of new hard-bottom substrate
in a predominantly soft-bottom environment will enhance local biodiversity; enhanced biodiversity
associated with hard-bottom habitat is well documented (Pohle and Thomas 2001; Fautin et al. 2010).
This indicates that marine structures would generate some beneficial impacts on local ecosystems.
However, some impacts such as the loss of soft-bottom habitat may be adverse. Although, soft bottom is the
dominant habitat type in the region, the species that rely on this habitat are not likely to experience population-
level impacts (Guida et al. 2017; Greene et al. 2010). A successional sequence of impacts on benthic resources
by the presence of artificial hard substrates is likely but might not be foreseeably defined due to our current lack
of knowledge, particularly on long-term changes and large-scale effects (Dannheim et al. 2020). These changes
resulting from structure introductions and the loss of soft-bottom habitat may have adverse effects to benthic
communities. The impacts to benthic resources would be present as long as the structures remain and would be
expected to include moderate adverse impacts to soft-bottom communities and possibly moderate beneficial
impacts to hard-bottom benthic assemblages.

Discharges: Discharges would continue to occur as a result of ongoing and planned activities within the
geographic analysis area. Offshore permitted discharges would include uncontaminated bilge water and
treated liquid wastes. There would be an increase in discharges, as vessel traffic continues to increase.
There is no evidence that the volumes and extent of anticipated discharges would have any impact on
benthic resources; impacts of discharges on benthic resources would be negligible.
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Regulated fishing effort: Ongoing commercial and recreational fishing would continue within the
geographic analysis area. Fishing regulations for finfish and shellfish are implemented and enforced by
Virginia municipalities, NOAA, or both depending on jurisdiction. The regulations affect benthic
ecosystems by modifying the nature, distribution, and intensity of fishing-related impacts, including those
that disturb the seafloor (trawling, dredge fishing). Fishing, in particular the use of bottom-tending gear,
has adverse effects to benthic resources and is likely to result in minor impacts if impacts to sensitive
habitats are avoided.

Seabed profile alterations: Dredging, mechanical trenching, or both used in the course of offshore
construction would cause localized short-term impacts (habitat alteration, injury, and mortality) on
benthic resources through seabed profile alterations, as well as through the sediment deposition IPF. The
level of impact from seabed profile alterations would depend on the time of year that they occur,
particularly in nearshore locations, and especially if they overlap temporally and spatially with sites
characterized by high benthic organism abundance and diversity. Avoiding spring and summer cable
burial activities that corresponds with spawning season of some invertebrates, may help minimize
potential impacts to benthic species. Dredging typically occurs only in sandy or silty habitats, which are
abundant in the geographic analysis area and are quick to recover from disturbance, although full
recovery of the benthic faunal assemblage may require several years (Boyd et al. 2005). Locations,
amounts, and timing of dredging for future offshore wind projects are not known at this time. Mechanical
trenching, used in more resistant sediments (e.g., gravel, cobble), would cause seabed profile alterations
during use, although the seabed is typically restored to its original profile after utility line installation in
the trench. Therefore, seabed profile alterations, while locally intense, would have limited impact on
benthic resources in the geographic analysis area, as a full recovery is expected. Due to the 24-mile
(38.4-kilometer) distance of the Kitty Hawk offshore wind lease located outside of the geographic
analysis area, impacts on seabed profile alternations expected from offshore wind activities are not
expected within the geographic analysis areas.

Sediment deposition and burial: Cable emplacement and maintenance activities (including dredging) in
or near the geographic analysis area during construction projects could cause sediment suspension for 1 to
6 hours at a time, after which the sediment is deposited on the seafloor. Sediment deposition would result
in adverse impacts on benthic resources, including smothering. Benthic organism tolerance to being
covered by sediment (sedimentation) varies among species, with sensitivity to burial determined primarily
by infaunal feeding and motility type (Trannum et al. 2010; Jumars et al. 2015). The sensitivity threshold
for shellfish varies by species but would be generalized as deposition greater than 0.79 inch (20
millimeters) (Colden and Lipcius 2015; Essink 1999; and Hendrick et al. 2016). Smit et al. (2008)
evaluated the significance of depositional thickness on impacts to benthic communities. Estimates from
that study indicated median (50 percent) and low (5 percent) effects levels of 2.13 inches (54 millimeters)
and 0.25 inch (6.3 millimeters) of sediment deposition, respectively. That is, 2.13 inches (54 millimeters)
is the thickness estimated to adversely affect 50 percent of the benthos in the study, and a sediment burial
thickness of 0.25 inch (6.3 millimeters) affected 5 percent of the studied benthos. The level of impact
from sediment deposition and burial would depend on the time of year that it occurs, especially if it
overlaps temporally and spatially with sites characterized by high benthic organism abundance and
diversity. The impacts of burial would likely be short term. Due to the 24-mile (38.4-kilometer) distance
of the Kitty Hawk offshore wind lease located outside of the geographic analysis area, impacts on seabed
profile alternations expected from offshore wind activities exclusive of the Proposed Action would be
minor.

Climate change: Benthic resources may be affected by climate change, including ocean acidification and
warming, sea level rise, and altered habitat/ecology. Ocean acidification caused by atmospheric carbon
dioxide may contribute to reduced growth or the decline of benthic species with calcareous shells (PMEL
2020). Warming of ocean waters is expected to influence the distribution and migration of benthic
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resources and may influence the frequencies of various diseases (Hoegh-Guldberg and Bruno 2010;
Brothers et al. 2016). Because this IPF is a global phenomenon, impacts on benthic resources through this
IPF would be very similar to those in the expanded planned action scenario because they would be
associated with only ongoing activities. Climate change is having notable and measurable effects on
regional benthic resources and the impacts are likely to be moderate.

3.6.3.3 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, benthic resources would continue
to be affected by existing environmental trends and ongoing activities. Ongoing activities are expected to have
continuing temporary and permanent impacts (presence of structures, seabed disturbance) on benthic
resources. These effects are primarily related to offshore construction impacts and the presence of
structures. BOEM expects the combination of ongoing and planned activities other than offshore wind
development to result in negligible to moderate impacts on benthic resources.

Cumulative Impacts of the No Action Alternative. Under the No Action Alternative, existing
environmental trends and ongoing activities would continue, and benthic resources would continue to be
affected by natural and anthropogenic IPFs. Planned activities would contribute to impacts on benthic
resources due to increased offshore construction.

Ongoing activities, future non-offshore wind activities, and future offshore wind activities would continue
to have temporary to long-term impacts (disturbance, injury, mortality, habitat degradation, habitat
conversion) on benthic resources, primarily through pile-driving noise, anchoring, new cable emplacement,
the presence of structures during operations of future offshore facilities (i.e., cable protection and
foundation scour protection), climate change, and ongoing seafloor disturbances caused by sediment
dredging and fishing using bottom-tending gear. Throughout the geographic analysis area for benthic
resources, as previously discussed, impacts from ongoing activities, especially seafloor disturbances
caused by sediment dredging and fishing using bottom-tending gear, would be moderate. Reasonably
foreseeable activities other than offshore wind—including increasing vessel traffic, increasing
construction, marine surveys, marine minerals extraction, port expansion, channel deepening activities,
and the installation of new towers, buoys, and piers—would result in minor benthic impacts. The
combination of ongoing activities and reasonably foreseeable activities other than offshore wind would
result in moderate adverse impacts on benthic resources and could potentially include moderate
beneficial impacts. Future offshore wind activities in the geographic analysis area are expected to
contribute to several IPFs, primarily new cable emplacement and the presence of structures (i.e.,
foundations, scour/cable protection).

Considering all the IPFs together, the overall impacts associated with future offshore wind activities in the
geographic analysis area are expected to be moderate adverse impacts and could potentially include
moderate beneficial impacts (Figure 3.6-1).

3.64 Relevant Design Parameters and Potential Variances in Impacts

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE would result in impacts similar to or less than those described in the sections
below. The following PDE parameters (Appendix E, Project Design Envelope and Maximum-Case
Scenario) would influence the magnitude of the impacts on benthic resources.

o The total amount of long-term habitat alteration from scour protection for the foundations, inter-array
cables, and export cables.

o The total amount of habitat temporarily altered by the installation method of the export cable in the
Project area and inter-array and inter-link cables.
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e The number, size, and type of foundations used for the WTGs and OSSs. Dominion Energy could
construct a maximum of 205 WTGs using monopile (36 feet [11 meters]) and three OSSs using four
piles (11.5-feet [3.5-meter] pins).

e The methods used for cable laying, as well as the types of vessels used.
e The amount of pre-cable-laying dredging, if any, and its location.

o The time of year when foundation and cable installations occur (i.e., the greatest impact would occur if
installation activities coincided with sensitive life stages for benthic organisms).

e The number, size, and location of WTGs because the level of hazard related to WTGs is proportional
to the number of WTGs installed (i.e., fewer WTGs would result in less impacts on benthic
environments).

e Seasonal timing of construction and installation to avoid coinciding with sensitive life stages of
benthic organisms.

Variability of the proposed Project design exists as outlined in Appendix E.
3.6.5 Impacts of the Proposed Action on Benthic Resources

Under the Proposed Action and Alternative A-1, the construction, operation and maintenance, and
conceptual decommissioning of up to a 3,000-MW wind energy facility consisting of up to 205 WTGs
and three OSSs in the Lease Area and associated export cables would occur offshore Virginia in the range
of design parameters outlined in the COP (Dominion Energy 2022), subject to applicable mitigation
measures. Alternative A-1 would be the same as the Proposed Action except three WTG positions would
be removed from the layout to accommodate alignment of the OSSs within the rows of the gridded WTG
layout.

Maximum potential short-term and long-term habitat disturbances by the Proposed Action are presented
in the COP (COP, Tables 3.3-3, 3.3-4, 3.3-7, 3.3-8, 3.4-4, and 4.2-17; Dominion Energy 2022). The
Proposed Action would impact 272.4 acres (110 hectares) of benthic habitat from the WTGs. Alternative
A-1, with 3 fewer WTGs, would impact 268 acres (108 hectares) of benthic habitat, or a 1 percent
difference. As discussed in Section 3.2.1.1, non-routine events such as oil or chemical spills would have
adverse or lethal effects on marine life. Alternative A-1 would slightly reduce the potential short-term and
long-term habitat disturbances described for the Proposed Action due to the construction and operation of
three fewer WTGs; however, the difference in potential impacts from having three fewer WTGs than the
Proposed Action’s 205 WTGs is anticipated to be negligible.

As per Dominion Energy’s commitment to seasonal restrictions from November through April, no WTG
or OSS foundation installation activities are planned for winter. Monopile and OSS pin pile installation is
planned for part of spring (May), summer (June, July, and August), and part of fall (September through
October) annually. Inter-array and offshore export cable emplacement associated with construction of the
WTGs and OSSs would occur during two separate construction seasons, which would provide a recovery
period for sand ridge habitats between the installation of the inter-array and offshore export cables.
Additionally, there would be an approximate 1- to 2.5-month period between installation of each offshore
export cable installation, with the potential for a longer period dependent on weather conditions and
operational needs for cable resupply. There would be several months of seafloor rest following the
completion of offshore export cable installation at one OSS prior to commencement of inter-array cable
emplacement associated with the next OSS (BOEM and Dominion Energy 2022).

Accidental releases: The risk of accidental releases would increase as a result of the Proposed Action,
but less so for Alternative A-1, although the two would not be substantively different. The risk of any
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type of accidental release would be increased primarily during construction or conceptual
decommissioning but may also occur during operations and maintenance activities. The increase in the
risk of accidental releases attributable to the Proposed Action or Alternative A-1 is expected be negligible
in comparison to the risk from ongoing activities.

Fuel, fluids, hazardous materials: As discussed in Section 3.6.3.2, Cumulative Impacts of the No Action
Alternative, non-routine events such as oil or chemical spills would have adverse or lethal effects on
marine life, including benthic resources. However, hazardous materials mostly consist of fuels,
lubricating oils, and other petroleum compounds that tend to float in seawater; consequently, they are
unlikely to contact benthic resources with minor exception. Historically, most diesel spills from

OCS activities (e.g., from associated vessels or maintenance activities) in the Western and Central Gulf of
Mexico Planning Areas are relatively rare and small with the median size for spills <1 barrel (42 gallons)
to be 0.024 barrels (approximately 1 gallon) (Anderson et al. 2012). Spills of sufficient size to reach shore
could affect intertidal and shallow subtidal benthic resources via adsorption and sinking. A large spill the
Proposed Action or Alternative A-1 is very unlikely given the fuel storage capacities of Project vessels.
Small spills should therefore be expected to be unmeasurable and have a negligible impact on benthic
fauna. Larger spills are unlikely but could have a larger impact on benthic fauna due to adverse effects on
water quality (Section 3.21, Water Quality) and the potential for sinking in shallow marine benthic
environments. Effective spill response mitigation would reduce near-term and long-term impacts from an
incident. Dominion Energy’s proposed Response Plan for oil spills and other marine pollution incidents is
presented in Appendix Q of the COP (Dominion Energy 2022), and the increase in risk of a spill related to
the Proposed Action is expected to be negligible.

Invasive species: The potential impacts of invasives species on benthic communities are described in
Section 3.6.3.2. The increase in the risk of accidental releases of invasive species attributable the
Proposed Action or Alternative A-1 is expected be negligible in comparison to the risk from ongoing
activities.

Trash and debris: The potential impacts of trash and debris on benthic resources are described in
Section 3.6.3.2. The Proposed Action or Alternative A-1 would likely have negligible impacts on benthic
resources through the accidental release of trash and debris.

Anchoring: Installation, construction, operation and maintenance, and conceptual decommissioning
would be conducted from vessels utilizing spuds, jack-up barges, dynamic positioning, or securing to
existing structures; therefore, only minimal anchoring would occur. Impacts on benthic resources from
bottom-founded vessels, including spud barges or jack-up vessels, include crushing of soft-bottom
communities beneath each spud can or leg. Because the use of anchors is projected to be limited, and the
benthic organisms are likely to recover relatively quickly, negligible benthic impacts from anchoring are
expected. Impacts on benthic resources from bottom-founded vessels, including spud barges or jack-up
vessels, include crushing of soft-bottom communities beneath each spud can or leg.

Electromagnetic fields: As discussed in Section 3.6.3.2, EMF production during the operation of power
transmission cables can be detected by some benthic species but does not appear to present a barrier to
movement. The weak electric fields induced in seawater and in local electrosensitive marine organisms
were found to be below reported detection thresholds (COP, Appendix AA; Dominion Energy 2022).
Biologically notable impacts on finfish, invertebrates, and EFH have not been documented for AC cables
(CSA Ocean Sciences Inc. and Exponent 2019; Thomsen et al. 2015), but alterations of behavior have
been documented for benthic species (skates and lobster) near operating up to 65.3 uT emitted from DC
cables in a lab setting (Hutchison et al. 2018). The impacts from EMF are localized and affect the animals
only while they are relatively close to the EMF source and did not present a barrier to movement. EMFs
would be minimized by shielding or by burying cables to the target depth of up to 9.8 feet (3 meters) for
inter-array cables and up to 16.4 feet (5 meters) for export cables. Although acknowledging that little is
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known about potential impacts of EMFs on benthic species, the available information suggests that field
strengths expected from the Proposed Action or Alternative A-1 would be below levels shown to cause
effects (COP, Appendix AA; Dominion Energy 2022). Therefore, BOEM expects the impacts on benthic
species from EMF to be negligible.

New cable emplacement and maintenance: Construction is planned to occur in 2025 and 2027 between
May 1 and October 31 (Appendix F, Table F2-1), which would include the inter-array and offshore export
cables to support the WTGs and OSSs. Despite unavoidable mortality, damage, or displacement of
invertebrate organisms, the estimated area affected by the temporary construction footprint in the
Offshore Project area (6,036.6 acres [24.4 square kilometers]) (COP, Table 3.4-4; Dominion Energy
2022) would be 5.3 percent of the total Lease Area (112,799 acres [456 square kilometers]). Sediment
type for the Offshore Project area is dominated primarily by fine sand (93.2 percent) followed by gravel
(3.7 percent) and silt and clay (3.0 percent). Polychaete worms dominated the fauna numerically and
mollusks dominated the fauna by biomass (Section 3.6.1). The seafloor would be disturbed by cable
trenches, skid tracks, dredging, and spud prints that could cause temporary sediment suspension in a range
of 1 to 6 hours, after which the sediment is deposited on the seafloor (ICF 2021). Dominion Energy only
intends to use dredging as a last resort to achieve the adequate burial depth, though no hydraulic dredging
operations are anticipated. Only minor variations occur between the cable burial equipment proposed by
Dominion Energy (including jet trenching, plowing, chain cutting, trench former).

The sediment texture is strongly linked with the composition of the benthic invertebrate community
(Rutecki et al. 2014). The fine- and medium-grained sand that makes up the majority of the Offshore
Project area provides uniform and simple (non-complex) habitat (e.g., sand ripples, sand waves, ridges)
for benthic infaunal organisms typical of this region. Cable emplacement associated with construction of
the WTGs and OSSs would occur during two separate construction seasons with a 12-month recovery
period for impacted sand ridge habitats. Disturbance of sand waves and ridges would be temporary, given
that sand waves and ridges are changing, mobile features. These sand-dominated substrates are resilient
by nature and are capable of tolerating disturbances because the sediment is regularly disturbed by wave
action, nor’easters, offshore storms, and hurricanes (Rutecki et al. 2014). The sediment composition from
the crest to the trough varies and each microhabitat supports different benthic invertebrates (Rutecki et al.
2014). The overall amount of seafloor disturbance under the Proposed Action is small relative to the total
Lease Area, and impacted sand ridges are likely to recover faster than the trough microhabitats (Rutecki
et al. 2014). Past studies following sand mining operations showed that the time scales for recolonization
also vary by taxonomic group, with polychaetes and crustaceans recovering in the first several months
and deep burrowing mollusks recovering within several years (Brooks et al. 2006).

Although active construction would temporarily disturb benthic habitat, the habitat would rapidly return
to pre-Project conditions in non-complex habitats shortly after burial is complete (Boyd et al. 2015).
Complex habitats may take longer to recover but would likely recover to pre-Project conditions (HDR
2020). Any impacts would likely be short term, considering the natural mobility of sand waves in the
Project area and offshore export cable corridor, although full recovery of the benthic faunal assemblage
may require several years (Boyd et al. 2005). 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 analysis area)
from cable emplacement activities as a result of the Proposed Action or Alternative A-1. Benthic fauna
would recolonize disturbed areas over time that have not been displaced by new structures.

Prior to cable installation, survey campaigns would be completed, including boulder and sand wave
clearance, and pre-grapnel runs. A pre-grapnel run may be completed to remove seabed debris, such as
abandoned fishing gear and wires, from the siting corridor. Additionally, pre-sweeping may be required in
areas of the submarine export cable corridor with sand waves. Pre-sweeping involves smoothing the
seafloor by removing ridges and edges using a controlled flow excavator from a construction vessel to
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remove the excess sediment. The cable would be buried using a jet trench, trench former, chain cutting,
hydroplow, mechanical trenching plow, or a mechanical cutter to create a trench along the seabed, all
mechanisms in which the cable is simultaneously laid and buried in a single pass. Cable burial methods
would result in an increase in suspended sediments and an increase in the water content of sediments (i.e.,
the ratio of the mass of fluid to the mass of solids) within the trench. The silt and clay sediment particles
remain in suspension for about 4 hours after being mobilized in the water column. Coarser particles (fine
sand) settle at a faster rate, about 1 minute after being mobilized (COP, Appendix J; Dominion Energy
2022). Although no hard-bottom substrate was found in the Offshore Project area, in areas where seabed
conditions might not allow for cable burial to the desired depth, other methods of cable protection would
be employed, such as rocks, geotextile sand containers, or concrete mattresses. Recovery rates of these
disturbed surfaces would depend on species present and their recovery capabilities, the extent of
disturbance, and the nature of the protection material.

As the export cables approach the shoreline, the cables will be installed in an offshore trenchless
installation punchout conduit located 1,000 to 1,800 feet (305 to 549 meters) from shore. This will avoid
adversely affecting sensitive, shallower, nearshore habitats and avoid the high-impact zone of the beach
shoreline. Impacts from new cable emplacement and maintenance are expected be notable and measurable
but resources would recover completely; impacts on benthic resources from the Proposed Action or
Alternative A-1 are expected to be minor.

Offshore operation and maintenance the Proposed Action or Alternative A-1 would require maintenance
and inspections (COP, Section 3.5.1; Dominion Energy 2022). All surface maintenance and inspection
will not affect benthic communities. The offshore export cables and inter-array cables would be
monitored through distributed temperature sensing equipment. The distributed temperature sensing
system would be able to provide a real time monitoring of temperature along the offshore export cable
corridor, alerting Dominion Energy should the temperature change, which could be the result of scouring
of material and cable exposure. Only cable repairs, if required, would temporarily affect benthic
communities, and only in a localized area immediately adjacent to the repair. Assuming repairs would be
infrequent and affecting only small sections of the cables, impacts are expected to have no detectable
effects and would be negligible.

Noise: The Proposed Action or Alternative A-1 would result in noise from G&G surveys, WTG
installations, WTG operations and maintenance, pile driving, and cable burial or trenching. Noise would
also be generated during conceptual decommissioning activities. The noise may cause mobile fauna to
move away from the area for a short while (COP, Section 4.2; Dominion Energy 2022). English (2017)
reported marine invertebrates to be considered less susceptible than mammals and fish to loud noise and
vibration as their bodies do not generally possess air-filled spaces but noise at high levels to cause short-
term behavioral responses in marine invertebrates within approximately 10 meters of the disturbance.
Although a noise mitigation design has not been finalized at this time, Dominion Energy is considering
mitigation measures, particularly for the noise produced by pile driving. As discussed in Section 3.6.3.2,
noise from offshore construction and conceptual decommissioning may have impacts on benthic species
but they would most probably be negligible due to the temporal scale and mitigation.

G&G: Noise from G&G surveys of cable routes and other site characterization surveys for offshore wind
facilities could disturb benthic species in the immediate vicinity of the investigation and cause temporary
behavioral changes. However, impacts to benthic species from noise is speculative since there remains

a vast gap in our knowledge about sound thresholds and recovery from impact in almost all invertebrates
(Carroll et. al. 2017). G&G noise resulting from offshore wind site characterization surveys is less intense
than G&G noise from seismic surveys used in oil and gas exploration; while seismic surveys create
high-intensity impulsive noise to penetrate deep into the seabed, offshore wind site characterization
surveys typically use sub-bottom profiler technologies that generate less intense sound waves for shallow
penetration of the seabed. Seismic surveys are not expected in the geographic analysis area for benthic
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resources. G&G surveys were conducted as part of the Marine Site Investigation, EFH Assessment, and
Marine Archaeological Resource Assessment (COP, Appendix C, Appendix E, and Appendix F,
respectively; Dominion Energy 2022). Benthic impacts resulting from G&G activities are expected to be
negligible.

Pile driving: The Proposed Action or Alternative A-1 would produce noise from pile driving during
installation of up to 205 foundations for WTGs under the Proposed Action, or up to 202 WTG
foundations for Alternative A-1, occurring intermittently in 2025 and 2027 between May 1 and October
31 (Appendix F, Table F2-1). Technical details related to pile-driving noise are analyzed for demersal and
benthic fishes and commercially important invertebrates in Section 3.3. A recent summary of knowledge
on how marine renewable energy devices affect benthic environment indicated the impact of sound on
epibenthos is poorly understood and is generally lacking (Dannheim et al. 2020); impacts to benthic
species from construction activities is uncertain and considered speculative.

Contaminated sediments are not known to be a problem in the geographic analysis area for benthic
resources. The nearby Dam Neck Ocean Dredge Material Disposal Site has been permitted and in
operation since 1967 but there has been no documentation of contaminated sediments in or around the site
(USEPA 2009). Dominion Energy also proposes to use appropriate noise mitigation measures in
accordance with applicable requirements and in accordance with the tolerance requirements in relation to
inclination and elevation.

Although a noise mitigation design has not been finalized at this time, Dominion Energy is committed to
the use of a double big bubble curtain (BBC) for far field noise mitigation. Acoustic studies completed by
Dominion Energy used two different sound attenuation levels: a 6 decibel (dB) reduction, and a 10 dB
reduction (COP, Table 4.2-23; Dominion Energy 2022). The use of noise-reduction technologies during
all pile-driving activities to ensure the minimum attenuation of 6 dB would reduce the area of high noise
levels during construction and subsequently minimize potential noise-related impacts to benthic species.
A BBC system is a compressed air system (air bubble barrier) for sound absorption in water. Sound
stimulation of air bubbles at or close to their resonance frequency effectively reduces the amplitude of the
radiated sound wave by means of scattering and absorption effects. A BBC functions as follows: air is
pumped from a separate vessel with compressors into nozzle hoses lying on the seabed and it escapes
through holes that are provided for this purpose. Thus, bubble curtains are generated within the water
column due to buoyancy. Noise emitted by pile driving must pass through those ascending air bubbles
and is thus attenuated. The BBCs are intended to minimize the potential impact of noise, however the
necessity of this mitigation for benthic species is speculative since impact of sound on epibenthos is
poorly understood and is generally lacking (Roberts et al. 2016; Dannheim et al. 2020). The overall
impact on benthic resources from noise from pile-driving activities under the Proposed Action or
Alternative A-1 are uncertain and conservatively expected to be minor.

Operations and Maintenance: There will be noise from WTG operations and maintenance activities but
would have limited, if any effect on benthic species. Noise associated with operational WTGs may be
audible to some benthic fauna; this would only occur at relatively short distances from the WTG
foundations, and there is no information to suggest that such noise would adversely affect benthic species
(English et al. 2017). Impacts on benthic resources from operations and maintenance noise are expected
to be negligible.

Cable laying or trenching: Noise from trenching/cable burial are expected to occur but would have
limited impact on benthic resources. Noise from trenching of inter-array and export cables would be
temporary, local, and extend only a short distance beyond the emplacement corridor. Cable laying and
trenching noise are expected to have no detectable effects on benthic resources; impacts are expected to
be negligible.
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Port utilization: Dominion Energy and the Port of Virginia have executed a lease agreement for a portion
of the existing Portsmouth Marine Terminal (PMT) facility in the city of Portsmouth, Virginia, to serve as
a construction port. The construction port will be used to store monopiles and transition pieces and to
store and pre-assemble wind turbine generation components. Dominion Energy understands that the
Virginia Port Authority (VPA) is planning to improve PMT to support broadscale offshore wind
development. Dominion Energy anticipates that the port upgrades will meet the needs of Dominion
Energy’s efforts to construct an offshore wind farm off the coast of Virginia. Dominion Energy currently
is evaluating several alternatives to lease portions of existing facilities in the Hampton Roads, Virginia,
region for an O&M facility for the Project. The preferred lease location for the O&M facility is Lambert’s
Point, which is located on a brownfield site in Norfolk, Virginia. Dominion Energy and the Port of
Virginia are also evaluating leasing portions of the existing facilities at VPA’s PMT or Newport News
Marine Terminal (COP, Sections 3.1 and 3.3.2.6; Dominion Energy 2022). Improvements would be made
to support broadscale offshore wind development. For both PMT and the O&M facilities, in the event that
upgrades or a new, build to suit, facility is needed for any purpose, construction would be undertaken by
the lessor and would be separately authorized, as needed (COP, Section 3.3.2.6; Dominion Energy 2022).
Temporary laydown and construction port(s) in Europe or North America would be needed during the
construction and installation phases of the Project.

Increases in port utilization due to other offshore wind projects would lead to increased vessel traffic.
This increase in vessel traffic would be at its peak during construction activities over a period of 4 years
and would decrease during operations. Vessel traffic would increase again during conceptual
decommissioning. In addition, increased port utilization and vessel traffic would require dredge
maintenance, performed periodically by the USACE. Therefore, any port expansion and construction
activities related to the additional offshore wind projects (e.g., need for navigation dredging) would also
add to the total amount of disturbed benthic area, resulting in disturbance and mortality of benthic
organisms and temporary to permanent habitat alteration. Existing ports are heavily modified/impaired
benthic environments, and future port projects would likely implement best management practices to
minimize impacts (e.g., stormwater management, turbidity curtains). Therefore, the degree of impacts on
benthic resources would likely be negligible outside the immediate vicinity of the port expansion
activities.

Presence of structures: The presence of structures would lead to impacts on benthic communities
through entanglement and gear loss/damage, hydrodynamic disturbance, fish aggregation resulting in
increased predation on benthic resources, and habitat conversion. The Proposed Action or Alternative A-1
may result in 205 or 202 WTG foundations and 3 OSSs, respectively. Each WTG would require
approximately 3.55 acres (14,366.34 square meters) (COP, Table 4.2-17; Dominion Energy 2022) of
surface area, most of which is related to the scour protection apron. In total, a maximum of 272 acres

(1.1 square kilometers) of seafloor habitat would be permanently affected as a result of the Proposed
Action. With 202 WTGs, Alternative A-1 would result in similar but slightly less seafloor disturbance due
to the construction of 3 fewer WTGs than the Proposed Action. The moderate impacts from the presence
of turbines, foundations, buoys, and met towers are unavoidable but would not create population-level
effects on benthic resources.

Entanglement, gear loss, gear damage: The presence of structures would increase the risk of gear
loss/damage by entanglement. The lost gear, moved by currents, would disturb, injure, or kill benthic
resources. The intermittent impacts at any one location would likely be localized and short term, although
the risk of occurrence would persist as long as the structures and debris remain; such impacts on benthic
resources are expected to be negligible.

Hydrodynamic disturbance: Human-made structures alter local water flow (hydrodynamics) at a fine
scale (Section 3.6.3.2). The presence of vertical structures in the water column creates turbulence that
transports nutrients upward toward the surface, increasing primary productivity at localized scales
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(Danheim et al. 2020). These changes have been reported to increase food availability for filter-feeders on
and near the structures creating a beneficial impact (Degrear et al. 2020). The consequences for benthic
resources from such hydrodynamic disturbances are anticipated to be localized, to vary seasonally, and
have minor impacts.

Fish aggregation: As subsequently discussed under the Habitat conversion IPF, the conversion of soft-
bottom habitats to reef-like, hard-bottom areas would increase biomass for benthic fish and invertebrates.
Enhanced biodiversity is also expected from the addition of new hard-bottom substrate. This indicates
that offshore wind farms and the additional hard-bottom substrate that they provide would result in
beneficial impacts on local ecosystems by attracting fishes who prey on benthic organisms (ICF 2021;
Degraer et al. 2020). On the contrary, this predator attraction would adversely impact the benthic
community (Degraer et al. 2020), though not at a population level. In light of the above information,
BOEM anticipates that the impacts associated with the presence of structures would be moderately
adverse to beneficial. The impacts on benthic resources resulting from the presence of structures would be
permanent, as long as the structures remain.

Habitat conversion: Although the benthic characterization is primarily homogenous sand with little
relief, sand ripples, waves, and ridges do occur within the geographic analysis area. Areas of complex
habitat and heterogenous seabed contribute to the biodiversity of the benthic community. The Proposed
Action or Alternative A-1 would alter some existing benthic habitat by converting soft-bottom substrate
to hard surfaces. Construction activities disrupting soft-bottom habitat may injure or kill sessile or
slow-moving demersal life stages of fishes and invertebrates, including eggs and larvae (Section 3.13).
Direct seafloor disturbance would crush or bury small sessile benthic organisms located directly in the
footprint of pile driving or scour protection placement.

Given that most benthic species in the region are planktonic as larvae, disturbed areas would likely be
recolonized by species that require hard surfaces within about 1 year (Dernie et. al. 2003). Other benthic
species are mobile and can return to these hard-bottom regions. Because hard-bottom habitats in the
Project area are relatively limited (COP, Appendix D; Dominion Energy 2022) this change in the benthic
community could increase biodiversity.

Analysis of the types and qualities of these conversions is ongoing and will be completed during the EFH
consultation and summarized in the Final EIS. Scour protection would be required for the proposed
Project. Depending on the material used, the scour protection could produce a reef-like effect that would
continue to develop throughout the life of the Project. As the reef matures, deposition of shell hash and
other detritus is expected to build up around the monopile foundations (Causon and Gill 2018). The
increase in food availability for filter-feeders on and near the structures, which in turn leads to increased
densities of mobile invertebrates (e.g., crabs, lobsters), attraction of pelagic and demersal fish, and
foraging opportunities for marine mammals (Coates et al. 2014; Danheim et al. 2020; English et al. 2017;
Degrear 2020). On the other hand, these hard surfaces also provide additional attachment points for
non-native species that may be brought through new shipping activities, and the organic enrichment can
be detrimental if they occur in oxygen-deficient sediments (De Mesel et al. 2015; Wilding 2014). These
effects would increase long-term benthic habitat complexity around the structures for the duration of the
Project. However, in accordance with BOEM requirements (e.g., 30 CFR 585) Dominion Energy would
be required to remove, decommission, or both all Project infrastructure and clear the seabed of all
obstructions following termination of Project operational activities and the Lease. The conceptual
decommissioning process for the WTGs and OSSs is anticipated to be the reverse of construction and
installation, with Project components transported to an appropriate disposal or recycling facility. All
foundations/Project components would be removed to 15 feet (4.6 meters) below the mudline (30 CFR
585.910(a)), unless other methods are deemed suitable through consultation with the regulatory
authorities, including BOEM. In general, this conversion of soft-bottom habitat to a more reef-like
structure has potential moderate benefits to the surrounding biological community but also are expected to
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have moderate adverse impacts on the soft-bottom communities. In context of reasonably foreseeable
environmental trends, as with fish aggregations above, new structures on the seafloor would create
uncommon relief that would alter the habitat and could create moderate adverse and beneficial impacts.

Transmission cable infrastructure: The potential locations of cable protection for future actions have
not been fully determined. The COP (Section 4.2.4.3; Dominion Energy 2022) estimates that
approximately 0.1 percent of the length of offshore export and inter-array cables would be covered with
cable protection material to ensure that they remain covered during storms and other events that disturb
the seafloor. No hard-bottom substrate has been identified in the Offshore Project area, which is
composed primarily of soft sediment allowing for the planned burial of inter-array and export cables for
99.9 percent of the cable corridor; cable infrastructure presence is expected to result in negligible impacts
on benthic resources. In the context of reasonably foreseeable environmental trends, transmission cables
are assumed to be mostly buried during installation with expected benthic impacts to be negligible.

Discharges: The Proposed Action or Alternative A-1 is not anticipated to cause any impacts on benthic
resources from discharges that would include uncontaminated bilge water and treated liquid wastes.
Uncontaminated ballast water can be discharged or retained onboard as part of the ballast management
plan (COP, Table 3.5-1; Dominion Energy 2022). Many discharges are required to comply with
permitting standards established to ensure that discharge impacts on the environment are mitigated. There
is no evidence that the anticipated volumes and nature of these discharges would have any overall impact
on benthic resources; impacts are expected to be negligible.

Regulated fishing effort: Regulated fishing effort would affect benthic resources by modifying the
nature, distribution, and intensity of fishing-related impacts (mortality, bottom disturbance). The
Proposed Action or Alternative A-1, as well as other future offshore wind development, could influence
this IPF. The intensity of impacts on benthic resources under future fishing regulations are uncertain, but
would likely be similar to, or less than, under existing conditions, and are expected to recover with
mitigation measures and be minor.

Seabed profile alterations: Much of the Offshore Project area is characterized as unconsolidated sands
arranged in waves, megaripples, and ripples with some isolated patches of mud and gravel. During cable
installations of the Proposed Action or Alternative A-1, pre-construction grapnel runs would be conducted
as part of the seabed preparations. These runs would be, beyond the area affected by cable emplacement,
potentially leading to short-term impacts on benthic organisms including habitat alteration, injury, and
mortality. Much of the Offshore Project area is characterized as unconsolidated sands arranged in waves,
megaripples, and ripples, with some isolated patches of mud and gravel. These features would
temporarily be disturbed by pre-construction grapnel runs, seabed preparation, foundation placement,
scour protection installation, anchoring, clearing, and trenching for offshore export and inter-array cable
installation, and cable protection activities. Sand ripples and waves disturbed by offshore export and inter-
array cable installation would naturally reform within days to weeks under the influence of the same tidal
and wind-forced bottom currents that formed them initially (COP, Appendix C, Dominion Energy 2022;
Kraus and Carter 2018). Impacts are expected to be minor, but the majority of the seafloor within the
Project area will recover completely, without mitigation to the seabed profile alterations. Recovery in
sand ridge habitats is largely a function of sediment transport, and water depth (Rutecki et al. 2014). The
rate of sediment migration relates to the shoal type and ranges from 13 feet per year (4 meters/year),
observed off the coast of North Carolina (Thieler et al. 2014), to stationary, as observed in the west
Florida Shelf and the German Bight (Rutecki et al. 2014). It is presumed that sandy habitats, such as the
majority of the Project area, are capable of tolerating disturbances as the substrate is regularly disturbed

Seabed deposition and burial: Foundation types vary in footprint size and depth of penetration into the
sediment. The WTG foundations for the Proposed Action or Alternative A-1 encompass less area on the
seafloor but penetrate more deeply into the sediment compared to other technologies (ICF 2021). For the

3.6-25



Coastal Virginia Offshore Wind Commercial Project Section 3.6
Draft Environmental Impact Statement Benthic Resources

Proposed Action, rock or other hard material would be placed within a 115-foot (35-meter) diameter
surrounding each foundation, with an area of 10,387 square feet (965 square meters) of seafloor around
each foundation to prevent bottom scour, for a total area of 4198.4 acres (80.3 hectares) within the Lease
Area for all WTGs and OSSs combined. Alternative A-1 would result in slightly less scour protection due
to the construction of three fewer WTGs and associated inter-array cables. Cable laying and construction
would also result in the temporary resuspension and nearby deposition of sediments. In areas where
displaced sediment is thick enough, organisms may be smothered, which would result in mortality. (See
Section 3.6.3.2for details on sediment burial sensitivity thresholds). Additional protective rock or other
hard material would be placed atop 0.1 percent of the offshore export and inter-array cables for added
protection where cable burial is insufficient. Because most lightly sedimented areas would recover
naturally, and most benthic resources in the geographic analysis area are adapted to the turbidity and
periodic sediment deposition that occur naturally in the geographic analysis area, impacts on benthic
resources would be minor.

Climate change: This IPF would contribute to alterations in ecological relationships, alterations in
migration patterns, changes to disease frequency, and the reduced growth or decline of invertebrates that
have calcareous shells. Because this IPF is a global phenomenon, the impacts through this IPF from
planned actions, including the Proposed Action or Alternative A-1, would be very similar to those in
Section 3.6.3.2. The intensity of impacts resulting from climate change are uncertain but with notable and
measurable effects on regional benthic resources are anticipated to qualify as moderate.

In the context of reasonably foreseeable environmental trends, the combined impacts from this IPF from
ongoing and planned actions, including the Proposed Action or Alternative A-1, are expected to be
moderate.

3.6.5.1 Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned wind activities.

Accidental releases: In the context of reasonably foreseeable environmental trends, the combined
impacts from this IPF from ongoing and planned actions, including the Proposed Action or Alternative
A-1, are expected to be localized, temporary, and unlikely; therefore the impacts would be negligible.

Fuel, fluids, hazardous materials: In the context of reasonably foreseeable environmental trends, the
combined impacts from this IPF on ongoing and planned activities, including the Proposed Action are
expected to be negligible.

Invasive species: In the context of reasonably foreseeable environmental trends, the combined impacts
from this IPF from ongoing and planned actions, including the Proposed Action or Alternative A-1, are
expected to be negligible.

Trash and debris: In the context of reasonably foreseeable environmental trends for accidental releases,
a gradual increase in vessel traffic would increase the risk of releases, but impacts are still expected to be
negligible.

Anchoring: In the context of reasonably foreseeable environmental trends, the combined impacts from
this IPF from ongoing and planned actions, including the Proposed Action or Alternative A-1, are
expected to be localized and temporary, and thus negligible.

Electromagnetic fields: In the context of reasonably foreseeable environmental trends, the combined
impacts from this IPF from ongoing and planned actions, including the Proposed Action or Alternative
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A-1, are expected to be negligible assuming submarine cables are shielded, buried, or covered for all
projects.

New cable emplacement and maintenance: In the context of reasonably foreseeable environmental
trends, the combined impacts from this IPF from ongoing and planned actions, including the Proposed
Action or Alternative A-1, would result in minor seafloor disturbance from required subsea cables.
Effects are expected to be localized and temporary, with recovery in a relatively short time, resulting in
minor impacts.

Noise: The combined noise impacts from the Proposed Action and ongoing and planned activities are
anticipated to remain the same as the Proposed Action and would be negligible on benthic resources due
to temporal scale and mitigation.

G&G: In the context of reasonably foreseeable environmental trends, the combined impacts from this IPF
from ongoing and planned actions, including the Proposed Action or Alternative A-1, are expected to
have be negligible on benthic resources.

Pile driving: In the context of reasonably foreseeable environmental trends, the combined impacts from
this IPF from ongoing and planned actions, including the Proposed Action or Alternative A-1, are
expected to be localized and temporary, and therefore minor.

Operations and Maintenance: In the context of reasonably foreseeable environmental trends, the
combined impacts from this IPF from ongoing and planned actions, including the Proposed Action or
Alternative A-1, from operations and maintenance noise are expected to be negligible.

Cable laying or trenching: In the context of reasonably foreseeable environmental trends, new or
expanded submarine cables and pipelines are likely to occur in the geographic analysis area, but noise
impacts on benthic resources are expected to be negligible.

Port utilization: In the context of reasonably foreseeable environmental trends, global shipping traffic is
expected to continue to increase with modest port activity expected in Virginia. Although the degree of
impacts on benthos would likely be undetectable outside the immediate vicinity of the ports, adverse
impacts on certain fish and invertebrate species could occur beyond the port but with expected negligible
impacts on benthic resources.

Presence of structures: In the context of reasonably foreseeable environmental trends, the combined
impacts from this IPF from ongoing and planned actions, including the Proposed Action or Alternative
A-1, are expected to be moderate as there could be over 3,000 WTGs along the Atlantic coastline (COP,
Appendix F; Dominion Energy 2022). These structures would remain in place throughout the duration of
each project (up to 33 years for the Proposed Action). Overall, there are both adverse and beneficial
impacts that would occur, as discussed in the subsequent sub IPFs.

Entanglement, gear loss, gear damage: In the context of reasonably foreseeable environmental trends,
future new cables, and turbine structures would present additional risk of gear loss, resulting in small,
short-term, localized impacts but are still expected to have negligible impacts on benthic resources.

Hydrodynamic disturbance: In the context of reasonably foreseeable environmental trends, future
structures would present additional alterations to the hydrodynamics near those structures. The Planned
Activities Scenario (Appendix F) indicates that there could be over 3,000 WTGs along the Atlantic
coastline. Due to the spatial separation of these planned turbines, it is expected that the hydrodynamic
disturbance will remain minor as long as the structures remain.
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Fish aggregation: In the context of reasonably foreseeable environmental trends, any new cable, or scour
protections, towers, buoys, or piers would create uncommon relief with expected local and lasting impacts
as long as the structures remain, which would be a moderate impact.

Habitat conversion: In the context of reasonably foreseeable environmental trends, the combined
impacts from the presence of structures and the associated environmental modifications from ongoing and
planned actions, including the Proposed Action or Alternative A-1, are expected to be moderate, and
permanent as long as the structures remain.

Transmission cable infrastructure: In the context of reasonably foreseeable environmental trends, the
combined impacts from this IPF from ongoing and planned actions, including the Proposed Action or
Alternative A-1, are expected to be negligible.

Discharges: In the context of reasonably foreseeable environmental trends, there is the potential for
regulated new ocean dumping/dredge disposal sites in the northeastern United States to create short-term
impacts on benthic resources that are typically recolonized naturally. Benthic impacts are expected to be
negligible.

Regulated fishing effort: In the context of reasonably foreseeable environmental trends, no future
activities were identified within the geographic analysis area other than ongoing activities. Section 3.9
provides additional details.

Seabed profile alterations: In the context of reasonably foreseeable environmental trends, the combined
impacts from this IPF from ongoing and planned actions, including the Proposed Action or Alternative
A-1, are expected to be minor, as the impacts would be short term in nature due to the dynamic
environment.

Seabed deposition and burial: In context of reasonably foreseeable environmental trends, USACE,
private ports, or both may undertake dredging projects periodically. Where dredged materials are
disposed, benthic resources are buried but are expected to recolonize naturally in the short term with
expected minor benthic impacts.

Climate change: In the context of reasonably foreseeable environmental trends, no future activities were
identified in the geographic analysis area other than ongoing activities.

3.6.5.2 Conclusions

Impacts of the Proposed Action. Proposed Action or Alternative A-1 construction activities would
likely result in impacts from accidental releases, anchoring, EMFs, new cable placement, underwater
noise generated primarily by pile driving, port utilization, presence of structures, discharges, seabed
profile disturbances, sediment deposition and burial, and climate change. Construction activities would
occur during two separate construction seasons with a 12-month recovery period for the impacted sand
ridge habitats. Routine operation and maintenance impacts would have minimal impacts on benthic
communities and result primarily from localized activities that disturb the seafloor. The benthic impacts
resulting from the Proposed Action or Alternative A-1 alone to range from negligible to moderate.
However, overall benthic impacts from the Proposed Action or Alternative A-1 would be minor because
the effect would be localized, and the benthic environment would recover completely over time without
remedial and mitigation actions. In addition, moderate beneficial impacts could result from habitat
alteration from soft-bottom to hard-bottom “reefing” habitats.

Cumulative Impacts of the Proposed Action. In the context of other reasonably foreseeable
environmental trends in the area, impacts of individual IPFs resulting from ongoing and planned actions,
including the Proposed Action or Alternative A-1, would range from negligible to moderate adverse with

3.6-28



Coastal Virginia Offshore Wind Commercial Project Section 3.6
Draft Environmental Impact Statement Benthic Resources

potentially moderate beneficial impacts. Considering all the IPFs collectively, BOEM anticipates that
the impacts from ongoing and planned actions, including the Proposed Action or Alternative A-1, would
range from minor to moderate benthic impacts in the geographic analysis area, depending on the IPFs.
The main drivers for the moderate impact rating are seafloor disturbances caused by sediment dredging
and fishing using bottom-tending gear, and the addition of physical structure, which will modify benthic
ecosystems. Minor impacts are expected from the noise from active construction, sediment disturbance,
and turbidity from burying or protecting the inter- array and offshore export cables, changing the profile
of the seafloor, the hydrodynamic disturbances from these structures, marine minerals extraction, and
dredging activities. The Proposed Action or Alternative A-1 would contribute to the overall impact rating
primarily through the permanent impacts associated with the presence of structures. Therefore, the overall
benthic impacts would likely qualify as moderate because a measurable impact is anticipated, but the
resource would likely recover completely when the WTGs are removed, with less time for recovery if
remedial or mitigating actions are taken.

3.6.6 Impacts of Alternatives B and C on Benthic Resources

Impacts of Alternative B and C. The primary difference between Alternatives B and C and the Proposed
Action is that the fish haven area within the northern portion of the Lease Area would be excluded from
development under Alternatives B and C. Alternative B, the Revised Layout to Accommodate the Fish
Haven and Navigation Alternative, would avoid impacts on artificial reefs, shipwrecks, and complex
habitats. The fish haven along the northern boundary would be an exclusion zone. Alternative B, in
conjunction with excluding the fish haven, reduces the number of WTGs to up to 176 (29 fewer WTGs
than the Proposed Action), and 3 OSSs. This alternative would use 14-MW turbines. The number and
length of inter-array cables would also change based on this configuration, further reducing benthic
habitat impacts. Assuming a maximum 66-foot (20-meter) pre-lay grapnel run width, 1,837.7 acres
(743.6 hectares) of benthic habitat would be temporarily disturbed. Permanent seafloor impacts from
Alternative B would affect 234 acres (95 hectares), a 14 percent decrease from the Proposed Action.

Alternative C, the Sand Ridge Impact Minimization Alternative, was developed to minimize impacts on
offshore benthic habitats. NMFS has identified the sand ridge habitat within the Lease Area as

a significant and unique benthic resource to be avoided to reduce the Project impact on invertebrates and
on fish that use these resources. Offshore shoal complexes support diverse invertebrate assemblages with
faunal differences found between the ridge crest and trough habitats (Rutecki et al.2014). These habitats
serve important ecological functions for the benthic community and the complex food web they support.
The sand ridge habitat area encompasses 17 WTG locations, 1 OSS location, and associated inter-array
and offshore export cables.

Along with micrositing of infrastructure (WTGs, OSSs, and associated cabling), Alternative C would
remove up to 500 feet (152 meters) of cabling, and four WTGs would be removed from priority sand
ridge habitat, with one additional WTG being relocated to a spare position. This configuration reduces
seafloor disturbance, including the cross-cutting and trenching of sand ridges. As under the Proposed
Action, the cross-cutting trenching activities would occur during two separate construction seasons with
a 12-month recovery period for the impacted sand ridge habitats. This sequence of construction activities
would reduce multiple disturbances to individual sand ridge features that would otherwise occur in

a single construction season. Overall Alternative C would have a total of up to 172 WTGs, a reduction of
33 WTGs from the Proposed Action, and 3 OSSs. This reduction of WTGs and the associated inter-array
cables and cable length would impact 228 acres (92 hectares), a 16 percent reduction in the amount of
disturbed benthic habitat from the Proposed Action.

Avoidance of the north-central fish haven area (i.e., containing artificial shipwrecks and additional reef
habitats) (Section 3.6.1) under Alternatives B and C would decrease benthic impacts, and Alternative C
would offer additional avoidance and minimization of impacts on complex habitat in the southern portion
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of the Lease Area where sand ridge habitat occurs. However, the overall expected minor impacts and
potential moderate beneficial impacts on benthic resources would not be expected to be substantially
different for Alternatives B and C than those described under the Proposed Action.

Impacts from installation and construction, O&M, and conceptual decommissioning would be similar to
those described under the Proposed Action, with the exception that fewer total WTGs would reduce the
amount of disturbed benthic habitat, displacement of soft-bottom organisms from habitat conversion,
duration of pile driving and the associated noise impacts, and jet-plowing.

There would be a reduction in the amount of seafloor disturbed, differing under Alternatives B and C,
from that described under the Proposed Action, and the impact level would remain minor. The benthic
community would not undergo population-level impacts, though habitat conversion is unavoidable. The
impacts on the benthic community would be unavoidable and permanent as long as the structures remain.

Cumulative Impacts of Alternative B and C. In context of reasonably foreseeable environmental
trends, the impacts contributed by these alternatives to the overall impacts on benthic resources would be
similar to those under the Proposed Action, with some differences in the amount of seafloor disturbed.

3.6.6.1 Conclusions

Impacts of Alternative B and C. Alternatives B and C would decrease the number and size of WTGs,
and avoid complex habitat, shipwrecks, and artificial reefs, which would have an associated decrease in
potential impacts on benthic resources, including priority habitat. BOEM expects that the impacts
resulting from Alternatives B and C would be similar to the Proposed Action in a lesser degree and would
range from temporary to long term with individual IPFs leading to impacts ranging from negligible to
moderate with potentially moderate beneficial impacts, and overall impacts being minor.

Cumulative Impacts of Alternative B and C. In the context of other reasonably foreseeable
environmental trends in the area, impacts of individual IPFs resulting from ongoing and planned actions,
including Alternatives B and C, would range from negligible to moderate with potentially moderate
beneficial impacts. Considering all of the IPFs collectively, BOEM anticipates that the impacts from
ongoing and planned actions, including Alternatives B and C, would result in moderate benthic impacts.
The main drivers for this impact rating are direct physical impacts (e.g., displacement and smothering)
during WTG and cable installations, habitat conversion from soft- to hard-bottom habitat, fishing using
bottom-tending gear, and effects from climate change. Alternatives B and C would contribute to the
overall impact rating primarily through the permanent impacts due to the presence of structures.

3.6.7 Impacts of Alternative D on Benthic Resources

Impacts of Alternative D. Under Alternative D, BOEM would approve only Interconnection Cable
Route Option 1 (Alternative D-1) or Hybrid Interconnection Cable Route Option 6 (Alternative D-2). The
impacts resulting from individual IPFs under sub-alternative D-1 would be the same as those described
under the Proposed Action because the onshore components would stay the same. Alternatives D-1 and
D-2 differ from the Proposed Action only with respect to onshore routing of the interconnection cable.
Interconnection Cable Route Option 1 would be an entirely overhead route, while Hybrid Interconnection
Cable Route Option 6 would involve installation of the interconnection cable using a hybrid of overhead
and underground construction methods. Impacts on benthic resources under Alternatives D-1 and D-2
would be the same as those under the Proposed Action and would range from negligible to moderate
adverse and moderate beneficial benthic impacts in the geographic analysis area, depending on the IPFs.
The overall benthic impacts would likely remain moderate because a measurable effect is anticipated, but
the resource would likely recover completely when the WTGs are removed, with less time for recovery if
remedial or mitigating actions are taken.
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Cumulative Impacts of Alternative D. For the same reason, the overall impacts on benthic resources in
the context of reasonably foreseeable environmental trends and planned actions would be the same under
Alternatives D-1 and D-2 as the Proposed Action and would remain moderate.

3.6.7.1 Conclusions

Impacts of Alternative D. Although Alternatives D-1 and D-2 would minimize impacts on onshore
habitats, BOEM does not anticipate a measurable benefit for benthic resources in the geographic analysis
area. Therefore, potential impacts would be same as the Proposed Action and would range from
negligible to moderate with potentially moderate beneficial impacts, for an overall moderate impact.

Cumulative Impacts of Alternative D. In the context of reasonably foreseeable environmental trends,
the combined impacts on benthic resources from ongoing and planned actions, including Alternatives
D-1, and D-2, would be the same as those described under the Proposed Action, with individual IPFs
ranging from negligible to moderate, and the potential for minor to moderate beneficial impacts. While
Alternatives D-1, and D-2 are designed to minimize impacts on onshore habitats, the overall impacts on
benthic resources would be the same as under the Proposed Action and would remain moderate adverse
and moderate beneficial.
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3.7 Birds

This section discusses existing bird resources in the geographic analysis area for birds, as described in
Appendix F, Planned Activities Scenario, Table F-1 and shown on Figure 3.7-1. Specifically, the
geographic analysis area for birds includes the East Coast, from Maine to Florida, and extends 100 miles
(161 kilometers) offshore and 5 miles (8 kilometers) inland to capture the movement range for species in
this group. The geographic analysis area was established to capture resident species and migratory species
that winter as far south as South America and the Caribbean, and those that breed in the Arctic or along
the Atlantic coast that travel through the area. The offshore limit was established to cover the migratory
movement of most species in this group. The onshore limit was established to cover onshore habitats used
by the species that may be affected by onshore and offshore components of the proposed Project.

3.7.1 Description of the Affected Environment for Birds

This section addresses potential impacts on bird species that use onshore and offshore habitats, including
both resident bird species that use the geographic analysis 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 descriptions of birds occurring in and offshore Virginia can be found in COP
Section 4.2.3.1, and Section 2.1 of Appendix O-1 (Dominion Energy 2022); in Section 4.5 and Appendix
L of the Virginia Offshore Wind Technology Advancement Project Research Activities Plan (RAP)
(BOEM 2015); and in Section 3.2.3.1 of the Virginia Offshore Wind Technology Advancement Project on
the Atlantic Outer Continental Shelf Offshore Virginia Revised Environmental Assessment (BOEM 2015).
Additional descriptions of bird species in the geographic analysis area can be found in several BOEM
wind project documents (BOEM 2012, 2014) and Williams et al. (2015).

Bird species with the potential to occur in the vicinity of Onshore and Offshore Project components are
shown in COP Section 4.2.3.1, Tables 4.2-10 and 4.2-11 (Dominion Energy 2022). Given the differences
in life history characteristics and habitat use between offshore and onshore bird species, the sections
below provide a separate discussion of each group. This section also discusses bald eagles (Haliaeetus
leucocephalus) and golden eagles (Aquila chrysaetos). In addition, this section addresses federally listed
threatened and endangered birds; further information regarding listed species is provided in the Coastal
Virginia Offshore Wind Commercial Project Biological Assessment prepared for USFWS (BOEM 2022).

3.7.1.1 Offshore Birds

The Offshore Project area is located approximately 27 miles (23.75 nautical miles) offshore Virginia
Beach. Waters in the Offshore Project area may provide seasonal habitat for loons, grebes, sea ducks,
gulls, terns, pelagic birds (e.g., shearwaters, storm-petrels, allies), and alcids (e.g., dovekie [Alle alle],
murre [Alca spp.]) according to the Mid-Atlantic Baseline Studies (Williams et al. 2015; Dominion
Energy 2022). Some avian species, such as the peregrine falcon (Falco peregrinus), shorebirds, and
passerines, occur primarily on the mainland and on barrier islands, but may also occur in the Offshore
Project area, primarily during migration. Generally, a high diversity of marine birds may use the Offshore
Project area because it is located at the southern end of the Mid-Atlantic Bight, an area of overlap
between northern and southern species assemblages. A total of 83 marine bird species are known to
regularly occur off the Mid-Atlantic Bight (Nisbet et al. 2013). Additionally, offshore and onshore avian
surveys were conducted near the Project area that further describe the avian resources (RAP 2015,
Appendix L). Survey data indicated that, compared to other areas in the Atlantic OCS, relatively low
numbers of nearshore, pelagic, and gull species are predicted to occur in the vicinity of the Project area
(Dominion Energy 2022, Figure 4.2-8; BOEM 2015).
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In the offshore environment, bird abundance generally declines as distance from shore increases
(Petersen et al. 2006; NJDEP 2010; Paton et al. 2010). A study offshore New Jersey showed bird
densities dropping precipitously a few nautical miles from shore with avian densities highest near shore
during all seasons, further noting that this trend was much more pronounced in winter than summer
(NJDEP 2010). In addition, the number of bird species also declines with distance from shore. For
example, of the 164 waterbird species that use the Atlantic Flyway, 58 species use offshore (3 to

11 nautical miles [5 to 20 kilometers from shore]) and pelagic environments, and the remaining

106 species use bays, coastlines, and nearshore environments (Watts 2010). Therefore, for marine birds,
the Offshore Project area is generally located in low bird abundance due to its distance from shore (COP,
Figure 4.2-8; Dominion Energy 2022; BOEM 2015), while the offshore export cable corridor likely
would have higher abundances related to proximity to shore. This is supported by COP Appendix O-1
(Dominion Energy 2022), which provides a detailed qualitative exposure assessment (minimum, low,
medium, and high) using available literature and data for birds that have the potential to pass through the
Offshore Project area. The exposure assessment indicated that the proposed Project is unlikely to affect
coastal or marine bird populations because, with the exception of storm-petrels, exposure for most species
is minimal to low. The Offshore Project area is generally far enough offshore as to be beyond the range of
most breeding terrestrial or coastal bird species; Project activities would also avoid marine bird
concentration areas. Federally protected species, a category that includes golden eagle, bald eagle, red
knot (Calidrus canutus rufa), piping plover (Cheradrius melodus), and roseate tern (Sterna dougallii
dougallii), as well as the black-capped petrel (Pterodroma hasitata) which is a candidate species, are
expected to have limited exposure and, thus, risk to individuals is unlikely.

3.7.1.2 Onshore Birds

Due to the mobility of birds, a variety of species have the potential to use the habitats within or adjacent
to the Onshore Project area throughout the year. A list of the most common (75th quantile) bird species
identified in the eBird database within a 12-mile (20-kilometer) buffer of the Onshore Project area
included 61 different species (COP, Section 4.2.3.1 and Table 4.2-10; Dominion Energy 2022). At the
cable landing location, dunes and dune grass, scrub-shrub, artificial wetlands, and residential areas may
support avian species, including the double-crested cormorant (Phalacrocorax auritus), ring-billed gull
(Larus delawarensis), great-blue heron (Ardea herodias), and brown pelican (Pelecanus occidentalis).
Along the onshore export cable and interconnection cable routes, mixed forest, wetlands, agricultural
areas, and residential areas may support avian species, including the American crow (Corvus
brachyrhynchos), American robin (Turdus migratorius), European starling (Sturnus vulgaris), northern
mockingbird (Mimus polyglottos), northern cardinal (Cardinalis cardinalis), mourning dove (Zenaida
macroura), and blue jay (Cyanocitta cristata). The woods adjacent to Rifle Range Road, near the cable
landing, would support a variety of species throughout the year, including the northern cardinal, Carolina
chickadee (Poecile carolinensis), mourning dove, and blue jay. Additionally, the areas adjacent to or
encompassing the potential switching station locations may provide breeding, wintering, and migratory
stopover habitat due to the mix of forest, field, and wetland habitat. Additionally, onshore avian surveys
were conducted near the Project area that further describe the avian resources (RAP 2015, Appendix L).
In those surveys, where a total of 79 species represented by 3,578 individuals were observed, the most
abundant were common grackles (Quiscalus quiscula) followed by tree swallows (Tachycineta bicolor)
and laughing gulls (Leucophaeus atricilla) (RAP 2015, Appendix L). COP Section 4.2.3.1, Table 4.2-10
(Dominion Energy 2022) lists the most common (75th quantile) birds identified in the eBird database
within a 12-mile (20-kilometer) buffer of the Onshore Project area. COP Appendix O-1 (Dominion
Energy 2022) provides a list of the Species of Greatest Conservation Need and their associated habitats
and all birds identified in the eBird database within 12 miles (20 kilometers) of the Onshore Project area.
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3.7.1.3 Migratory Birds

Despite the level of human development and activity present, the Mid-Atlantic coast plays an important
role in the ecology of many bird species. The Atlantic Flyway, which encompasses all of the areas that
could be affected by the proposed Project, is a major route for migratory birds, which are protected under
the MBTA. Chapter 4 of the Atlantic Final Programmatic Environmental Impact Statement (BOEM
2014) discusses the use of Atlantic coast habitats by migratory birds.

The official list of migratory birds protected under the MBTA, and the international treaties that the
MBTA implements, is found at 50 CFR 10.13. The MBTA makes it illegal to “take” migratory birds,
their eggs, feathers, or nests. Under Section 3 of Executive Order 13186, BOEM and USFWS established
a Memorandum of Understanding (MOU) on June 4, 2009, which identifies specific areas in which
cooperation between the agencies would substantially contribute to the conservation and management of
migratory birds and their habitats (MMS and USFWS 2009). The purpose of the MOU is to strengthen
migratory bird conservation through enhanced collaboration between the agencies (MMS and USFWS
2009, Section A). One of the underlying tenets identified in the MOU is to evaluate potential impacts on
migratory birds and design or implement measures to avoid, minimize, and mitigate such impacts as
appropriate (MMS and USFWS 2009, Sections C, D, E(1), F(1-3, 5), G(6)).

The offshore waters and adjacent coastal areas of Virginia provide habitat for migratory avian species
with special state and federal conservation status. Many of these species use coastal, estuarine, and
nearshore marine habitats, including Important Bird Areas, National Wildlife Refuges, and other
conservation areas (e.g., the Maryland-Virginia Barrier Islands Western Hemisphere Shorebird Reserve
Network site). Portions of the Mid-Atlantic coast are considered critical stopover habitat for many species
of waterfowl, shorebirds, raptors, and wading birds migrating between breeding sites in the northern
latitudes and wintering areas farther south (Steinkamp 2008). Migration routes for pelagic species are
difficult to define and may depend on a variety of factors and interactions (Drewitt and Langston 2006;
Gonzalez-Solis et al. 2009; Amélineau et al. 2021).

Within the Atlantic Flyway along the North American Atlantic coast, much of the bird activity is
concentrated along the coastline (Watts 2010). Waterbirds use a corridor between the shoreline and
several kilometers out onto the OCS, whereas land birds tend to use a wider corridor extending from the
coastline to tens of kilometers inland (Watts 2010). Although both groups may occur over land or water
within the flyway and may extend considerable distances from shore, the highest diversity and density are
centered on the shoreline. The qualitative exposure assessment conducted for the Project area, as
presented in COP Appendix O-1 (Dominion Energy 2022), is supported by the assessment of
Normandeau Associates, Inc. (2014) where the sensitivity of bird populations to collision and/or
displacement due to future wind development on the Atlantic OCS was evaluated. In many cases, high
collision sensitivity was driven by high occurrence on the OCS, low avoidance rates with high
uncertainty, and time spent in the RSZ. Many of the bird populations addressed in Normandeau
Associates, Inc. (2014) had low collision sensitivity and included passerines that spend very little time on
the Atlantic OCS during migration and typically fly above the RSZ.

Bird populations in the Offshore Project area that are more susceptible to impacts from collision with
WTGs include gulls, terns, jaegers, phalaropes, cormorants, northern gannet, and scoters (Melanitta spp.).
These populations are more susceptible because of their higher occurrence in the OCS, their at-risk
population status, and/or their relatively high proportion of flights in the RSZ, although exposure for most
species is still expected to be minimal to low (COP, Appendix O-1; Dominion Energy 2022; RAP 2015)
because these species are most abundant within 1 to 2 nautical miles of the shoreline (Northeast Regional
Ocean Council 2021). Populations with the lowest vulnerability to collision risk include passerines that
would only cross the OCS during migration and would typically fly above the RSZ, i.e., approximately
869 feet (265 meters).

3.7-4



Coastal Virginia Offshore Wind Commercial Project Section 3.7
Draft Environmental Impact Statement Birds

3.7.1.4 Special-Status Species

There are no critical habitats for birds listed in the ESA in the Project area (offshore or onshore), and no
ESA-listed bird species were previously detected during offshore and onshore surveys in the vicinity of the
Project area (RAP 2015, Appendix L). Three species of federally endangered or threatened birds can occur
onshore and in coastal and marine waters offshore during part of the year, although these species are expected
to have limited exposure to the Project and, thus, risk to individuals is unlikely (COP, Appendix O-1;
Dominion Energy 2022). The northeastern United States population of roseate tern is listed as endangered, and
the piping plover and red knot are listed as threatened. These species use coastal habitats including beaches,
marshes, and intertidal wetlands. Two additional avian species, either listed or candidates for listing, may
occur in the Offshore Project area. The Bermuda petrel (Pterodroma cahow; also known as cahow) is federally
listed as endangered (35 Federal Register 6069) and can occur offshore Virginia. The black-capped petrel is

a candidate species to be listed as threatened or endangered and may also occur offshore Virginia. The roseate
tern, piping plover, and red knot may pass through the marine portion of the Project area during migration
while the cahow and black-capped petrel could pass through the marine part of the Project area during the non-
breeding season.

The Bald and Golden Eagle Protection Act of 1940, as amended (16 U.S.C. § 668 et seq.) prohibits the
“take” and trade of bald and golden eagles. However, golden eagles are not expected to occur within or
adjacent to the Project area because golden eagles do not nest in Virginia and migrate mostly along the
Appalachian ridgelines that are located far from the Project area. Thus, the Project would have no effect
on golden eagles. Bald eagles occur near wetlands such as seacoasts, rivers, large lakes, or marshes but
not in the open ocean, thus the marine portion of the Project would have no effect on bald eagles, but they
could be affected by activities slated to occur in the onshore portion.

BOEM has prepared a BA to address Project effects on federally listed species under USFWS
jurisdiction, pursuant to Section 7 of the ESA (BOEM 2022). The BA also provides detailed accounts for
each of these species.

Birds in the geographic analysis area are subject to pressure from ongoing activities, particularly
accidental releases, new cable emplacement, interactions with fisheries and fishing gear, and climate
change. 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). Data have shown that
since 1970, 30 percent of North American species have disappeared with 90 percent coming from just
12 bird families, including sparrows, warblers, finches, and swallows (NABCI 2019; Rosenberg et al.
2019). This is likely representative of the conditions of birds within the geographic analysis area. The
geographic analysis area is also home to more than one-third of the human population of the United
States. 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 ongoing anthropogenic stressors, including 1) hunting pressure,
e.g., from 2016 to 2020, an average of 85,000 sea ducks were harvested annually (Roberts 2021); 2)
commercial fisheries by-catch, e.g., approximately 2,570 seabirds are killed annually on the Atlantic
(Hatch 2018; Sigourney et al. 2019); and 3) climate change, which has the potential to have adverse
impacts on bird species and habitats (National Audubon Society 2019).

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 (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) including those that
forage, breed, and migrate over the Mid-Atlantic OCS. Trend analyses of North American shorebird
populations indicated that many species were in decline through the 1980s and 1990s, but that some
populations appear to have stabilized since that time (Andres et al. 2012). Overall, offshore bird
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populations are decreasing; however, considerable differences in population trajectories of offshore bird
families have been documented.

Coastal birds, especially those that nest in coastal marshes and other low-elevation habitats, are
vulnerable to sea-level rise and the increasing frequency of strong storms as a result of global climate
change. 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). Assessments of vulnerability to climate change of all
species present have estimated that, throughout Virginia, 69 out of 182 species are climate vulnerable in
summer under the 3 degrees Celsius (°C) temperature increase scenario; under the 1.5°C temperature
increase scenario, the number of vulnerable species is reduced to 36. Impacts are lessened in winter with
17 out of 179 species vulnerable under the 3°C temperature increase scenario and 7 species vulnerable in
the 1.5°C temperature increase scenario (National Audubon Society 2019). These ongoing impacts on
birds would continue regardless of regional development associated with the offshore wind industry.

Some of the main drivers of bird population declines include habitat loss; habitat fragmentation; collisions
with glass windows and power lines, communication towers, power transmission lines, and cars; exposure
to pesticides; losses due to domestic and feral cats (Klem 1989, 1990; Dunn 1993; Erickson et al. 2005,
Longcore et al. 2013; Loss et al. 2013b; Loss et al. 2015); and effects of climate change (National Audubon
Society 2019). 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.

3.7.2 Environmental Consequences
3.7.21 Impact Level Definitions for Birds

Definitions of impact levels are provided in Table 3.7-1.

Table 3.7-1 Impact Level Definitions for Birds
ITeva;CIt ITgvaeﬁt Definition
Negligible | Adverse Impacts would be so small as to be unmeasurable.
Beneficial | Impacts would be so small as to be unmeasurable.
Minor Adverse Most impacts would be avoided; if impacts occur, the loss of one or few

individuals or temporary alteration of habitat could represent a minor impact,
depending on the time of year and number of individuals involved.

Beneficial Impacts would be localized to a small area but with some measurable effect
on one or a few individuals or habitat.

Moderate | Adverse Impacts would be unavoidable but would not result in population-level
effects or threaten overall habitat function.

Beneficial Impacts would affect more than a few individuals in a broad area but not
regionally, and would not result in population-level effects.

Major Adverse Impacts would result in severe, long-term habitat or population-level effects
on species.

Beneficial | Long-term beneficial population-level effects would occur.
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3.7.3 Impacts of the No Action Alternative on Birds

When analyzing the impacts of the No Action Alternative on birds, BOEM considered the impacts of
ongoing activities, including ongoing non-offshore wind activities and ongoing offshore wind activities,
on the baseline conditions for birds. The cumulative impacts of the No Action Alternative considered the
impacts of the No Action Alternative in combination with other planned non-offshore wind and offshore
wind activities, as described in Appendix F.

3.7.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for birds described in Section 3.7.1, Description of
Affected Environment for Birds, would continue to follow current regional trends and respond to IPFs
introduced by other ongoing non-offshore wind and offshore wind activities. Ongoing offshore and non-
offshore wind activities within the geographic analysis area that contribute to impacts on birds are
generally associated with onshore impacts (including onshore construction and coastal lighting), activities
in the offshore environment (e.g., vessel traffic, commercial fisheries), and climate change. Onshore
construction activities and associated impacts are expected to continue at current trends and have the
potential to affect bird species through temporary and permanent habitat removal or conversion,
temporary noise impacts related to construction, collisions (e.g., presence of structures), and lighting
effects, which could cause avoidance behavior and displacement as well as potential injury to or mortality
of individual birds. However, population-level effects would not be anticipated. Activities in the offshore
environment could result in bird avoidance behavior and displacement, but population-level effects would
not be anticipated. Increased storm severity and frequency, ocean acidification, altered migration patterns,
increased disease frequency, protective measures, sea-level rise, and increased erosion and sediment
deposition have the potential to result in long-term, potentially high-consequence risks to birds and could
lead to changes in prey abundance and distribution, changes in nesting and foraging habitat abundance
and distribution, and changes to migration patterns and timing.

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on birds
include:

o Continued O&M of the Block Island Project (5 WTGs) installed in state waters,
o Continued O&M of the CVOW-Pilot Project (2 WTGs) installed in OCS-A 0497, and

e Ongoing construction of two offshore wind projects, the Vineyard Wind 1 Project (62 WTGs and 1
OSS) in OCS-A 0501 and the South Fork Pproject (12 WTGs and 1 OSS) in OCS-A 0517.

Ongoing O&M of the Block Island and CVOW projects and ongoing construction of the Vineyard Wind
1 and South Fork projects would affect birds through the primary IPFs of light, noise, presence of
structures, and cable emplacement and maintenance. Ongoing offshore wind activities would have the
same types of impacts from noise, presence of structures, and land disturbance that are described in detail
in Section 3.7.3.2 for planned offshore wind activities, but the impacts would be of lower intensity.

3.7.3.2 Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative in combination with other planned non-offshore wind activities and planned offshore wind
activities (without the Proposed Action).

Other planned non-offshore wind activities that may affect birds include installation of new submarine
cables and pipelines, increasing onshore construction, marine minerals extraction, military use, marine
transportation, port expansions, and installation of new structures on the OCS (see Appendix F, Section
F.2 for a complete description of ongoing and planned activities). Similar to ongoing activities, other
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planned non-offshore wind activities may result in temporary and permanent impacts on birds including
disturbance, displacement, injury, mortality, habitat degradation, and habitat conversion. See Appendix F,
Table F1-4 for a summary of potential impacts associated with ongoing and planned non-offshore wind
activities by IPF for birds.

BOEM expects offshore wind activities to affect birds through the following primary IPFs.

Accidental releases: Offshore, future wind and non-wind activities could result in accidental releases of
contaminants or trash into the water (see Section 3.21, Water Quality, for quantities and details).
Following ingestion, blockages caused by both hard and soft plastic debris could result in mortality
(Roman et al. 2019) or adverse health effects, such as decreased hematological function, dehydration,
drowning, hypothermia, starvation, and weight loss (Briggs et al. 1997; Haney et al. 2017; Paruk et al.
2016). Vessel compliance with USCG regulations would minimize accidental releases of trash or other
debris; therefore, BOEM expects accidental trash releases from offshore wind vessels to be rare. Small
exposures that result in the oiling of feathers can lead to adverse effects that include changes in flight
efficiencies and result in increased energy expenditure during daily and seasonal activities (Maggini et al.
2017). Based on estimated volumes of oils, lubricants, and diesel fuel needed for other offshore wind
projects (Section 3.21) and the low risk of spills due to implementation of safe handling, storage, and
cleanup procedures, impacts from accidental spills and trash would represent a nominal impact on birds.

Light: Nighttime lighting associated with offshore structures and vessels could also represent a source of
bird attraction. Under the No Action Alternative, over 3,287 WTGs OSSs, and meteorological towers that
could be constructed would have navigational and Federal Aviation Administration (FAA) hazard lighting
in accordance with BOEM’s lighting and marking guidelines and would be placed on the OCS where few
lighted structures currently exist. The resulting structure-related lighting impacts would be localized but
long term. Construction vessels are also a source of artificial lighting. Attraction to project vessels by
birds would not be expected to result in increased risk of collision with vessels. The resulting vessel-
related lighting impacts would be localized and temporary. In a maximum-case scenario, lights could be
on 24 hours per day during construction. This could attract birds, and/or potential prey species, to
construction zones, potentially exposing them to greater harm from other IPFs associated with
construction. Lighting has some potential to result in long-term impacts and may pose an increased
collision risk to migrating birds (Hiippop et al. 2006), though this risk would be minimized through the
use of red-flashing FAA lighting (BOEM 2021a; Kerlinger et al. 2010). While small due to the use of red-
flashing FAA lighting, some potential exists for WTG lighting to result in new collision risk, particularly
to night flying migrants during low-visibility weather conditions where few lighted structures currently
exist on the OCS.

New cable emplacement and maintenance: Generally, emplacement of submarine cables would result
in increased suspended sediments that may impact diving birds and result in displacement of foraging
individuals or decreased foraging success and have impacts on some prey species (Cook and Burton
2010). However, impacts would be temporary and localized, and no individual fitness or population-level
impacts would be expected to occur because birds would be expected to successfully forage in adjacent
areas not affected by increased suspended sediments. Migrating birds that are not actively foraging would
not be affected. Similar impacts, but at a lesser scale, are expected for maintenance activities.

Noise: Anthropogenic noise on the OCS associated with offshore wind development, including noise
from aircraft, pile-driving activities, G&G surveys, offshore construction, and vessel traffic, has the
potential to cause temporary effects on some bird species by displacing them and changing their behavior.
Additionally, onshore construction noise has the potential to result in impacts on birds. BOEM anticipates
that these impacts would be localized and temporary. Potential impacts could be greater if avoidance and
displacement of birds occurs during seasonal migration periods.
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Aircraft flying at low altitudes may cause birds to flush, resulting in increased energy expenditure though
many species have been shown to habituate to the noise and exhibit no effects on reproductive success
(Black et al. 1984; Andersen et al. 1986; Conomy et al. 1998). Disturbance to birds would be temporary
and localized, with impacts dissipating once the aircraft has left the area. No individual or population-
level effects on birds would be expected.

During pile-driving activities, noise transmitted through water could temporarily displace diving birds in
a limited space around each pile and could cause short-term stress and behavioral changes ranging from
mild annoyance to escape behavior (Turnpenny and Nedwell 1994). Vessel noise could also disturb some
individual diving birds, but they would acclimate to the noise or move away due to their restricted hearing
range relative to ship noise (Dooling and Popper 2007), potentially resulting in temporary displacement.
Collectively, these noise sources would be temporary and localized, resulting in a minor impact on these
birds.

Presence of structures: The presence of structures can lead to impacts, both beneficial and adverse, on
birds through fish aggregation and the associated increase in foraging opportunities, as well as
entanglement and gear loss/damage, migration disturbances, and WTG strikes and displacement. These
impacts may arise from buoys, meteorological towers, foundations, scour/cable protections, and
transmission cable infrastructure. BOEM anticipates that structures would be added intermittently from
2023 through 2030 (Appendix F, Attachment 2, Table F2-1) and that they would remain until conceptual
decommissioning of each facility is complete, approximately 33 years following construction.

The primary threat to birds from the presence of structures would be from collision with WTGs. As
discussed above, the Atlantic Flyway is an important migratory pathway for up to 164 species of
waterbirds (58 pelagic species and 105 species using bays, coastlines, and nearshore environments), and
a similar number of land bird species, with the greatest volume of birds using the Atlantic Flyway during
annual migrations between wintering and breeding grounds (Watts 2010). However, the abundance of
bird species that overlap with the anticipated development of wind energy facilities on the Atlantic OCS
is relatively small (COP, Appendix O-1; Dominion Energy 2022; BOEM 2015, 2021b, 2021c). Of these
58 waterbird species occurring on the Atlantic OCS from Florida to Maine, 47 taxa have sufficient survey
data to calculate the modeled percentage of a species population that would overlap with the anticipated
offshore wind development on the OCS (Winship et al. 2018); the relative seasonal exposure is generally
very low, with the highest percentage being 5.2 percent (Winship et al. 2018, Appendix D). BOEM
assumes that the 47 species with sufficient data to model the relative distribution and abundance are
representative of the 55 taxa that may overlap offshore wind development on the Atlantic OCS.

The primary operational impact on bird resources from offshore wind activities would be collision with
rotating turbine blades. In the contiguous United States, bird collisions with operating WTGs are

a relatively rare event, with an estimated 140,000 to 328,000 birds killed annually by 44,577 onshore
turbines (Loss et al. 2013a). Based on a mortality rate of 6.9 birds per turbine in the eastern United States
(Loss et al. 2013a), an estimated 21,459 birds could be killed annually under the No Action Alternative.
This represents a worst-case scenario that does not consider mitigating factors such as landscape and
weather patterns, or bird species that are expected to occur. The actual mortality rate attributed to bird
collisions with operating WTGs would be expected to be much lower. The majority (75 percent) of the
documented onshore mortality is composed of bird groups (small passerines, diurnal raptors, doves,
pigeons, and upland game birds) that would not frequently encounter offshore WTGs in large numbers.
Secondly, factors such as landscape features and weather patterns that influence collision risk are
different on the OCS compared to onshore wind facilities. Thirdly, empirical studies suggest that bird
fatalities due to collision with offshore turbines is low. Unlike in Europe, offshore wind activities on the
Atlantic OCS will be further offshore away from nesting colonies and not placed between large land
masses, thus, limiting the likelihood of exposure. Given that the relative density of birds on the OCS is
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low, relatively few birds are likely to encounter wind turbines (COP, Appendix O-1: Dominion Energy
2022; Normandeau Associates, Inc. 2014; RAP 2015; Northeast Regional Ocean Council 2021).

Additionally, with the proposed 1-nautical mile (1.9-kilometer) spacing between structures associated
with offshore wind development and the distribution of these anticipated projects, only a small percentage
of bird species migrating over the OCS would encounter WTGs, with most flying above or below
spinning turbines (Mizrahi et al. 2010, 2013; Tetra Tech, Inc. 2012; Normandeau Associates, Inc. 2014).
Additionally, the spacing between turbines would also permit birds to fly through individual lease areas
without changing course or only making minor course corrections to avoid operating WTGs. Any
additional flight distances would be trivial when compared with the overall migratory distances traveled
by migratory birds. Therefore, impacts would be minor, and no population-level effects would be
expected.

The addition of WTGs to the offshore environment could result in increased functional loss of habitat for
those bird species with higher displacement sensitivity. However, substantial foraging habitat for resident
birds would remain available (Section 3.6, Benthic Resources, for information about impacts on benthic
habitats). Therefore, impacts would be minor, and no population-level impacts would occur.

In the Northeast and Mid-Atlantic waters, it is estimated that there are 2,570 seabird fatalities through
interaction with commercial fishing gear each year; of those, 84 percent are with gillnets involving
shearwaters/fulmars and loons (Hatch 2018). The addition of new WTGs could also increase the risk of
entanglement with fishing gear due to the potential increase in recreational fishing activity around the
structures, which could lead to bird injury or mortality. Impacts from fishing gear would be localized;
however, the risk of occurrence would remain as long as structures remain. In contrast, abandoned or lost
fishing nets from commercial fishing may get tangled with foundations, reducing the chance that
abandoned gear would cause additional harm to birds and other wildlife if left to drift until sinking or
washing ashore. A reduction in derelict fishing gear (in this case by entanglement with foundations) has

a beneficial impact on bird populations (Regular et al. 2013). WTGs and foundations could also increase
pelagic productivity in local areas (English et al. 2017; Slavik et al. 2019), and new structures may also
create habitat for structure-oriented and/or hard-bottom species. This reef effect has been observed around
WTGs, leading to local increases in biomass and diversity within the first year or two after construction
(English et al. 2017; Causon and Gill 2018; Degraer et al. 2020), indicating that offshore wind farms can
generate beneficial long-term impacts on local ecosystems, translating to increased foraging opportunities
for individuals of some marine bird species. Therefore, the presence of structures may also result in
moderate beneficial impacts for the duration of the Project (Dierschke et al. 2016). For details on the
effects of WTGs on benthic habitat and recreational fishing, see Section 3.6 and Section 3.9, Commercial
Fisheries and For-Hire Recreational Fishing.

Traffic: From 1990 to 2020, general aviation accounted for 229,551 bird strikes (Dolbeer et al. 2021).
Because aircraft flights associated with offshore wind development are expected to be minimal compared
to baseline conditions, aircraft strikes with birds are highly unlikely to occur. As such, aircraft traffic
would not be expected to appreciably contribute to overall impacts on birds.

Land disturbance: Onshore construction noise from other human activities could result in localized,
minor, and temporary impacts on birds, including avoidance and displacement, though no
population-level effects would occur. Onshore land development or port expansion activities could also
result in limited loss or fragmentation of nesting and/or foraging habitat for some bird species. However,
such minor impacts would be limited in extent, and would not measurably affect bird population
abundance or viability as most construction would be expected to generally occur in previously disturbed
habitats. Overall, onshore construction would be expected to account for only a very small increase in
development relative to other ongoing development activities.
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Climate change: Several sub-IPFs related to climate change, including increased storm severity and
frequency, ocean acidification, altered migration patterns, increased disease frequency, protective
measures, sea-level rise, and increased erosion and sediment deposition, have the potential to result in
long-term, potentially high-consequence risks to birds and could lead to changes in prey abundance and
distribution, changes in nesting and foraging habitat abundance and distribution, and changes to migration
patterns and timing. Section 3.4, Air Quality, provides more details on the expected contribution of
offshore wind to climate change.

3.7.3.3 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, birds would continue to be
affected by existing environmental trends and ongoing activities.

Ongoing activities and offshore wind activities are expected to have continuing temporary and permanent
impacts (disturbance, displacement, injury, mortality, habitat degradation, habitat conversion, habitat loss)
on birds primarily through accidental releases, anthropogenic noise, presence of structures, and climate
change. Ongoing activities, especially interactions with commercial fisheries, anthropogenic light in the
coastal environment, and climate change, would be moderate. In addition to ongoing activities, the
impacts of planned actions other than offshore wind development, including new submarine cables and
pipelines, increasing onshore construction, marine minerals extraction, port expansions, and the
installation of new structures on the OCS would be minor. The combination of ongoing activities and
reasonably foreseeable activities other than offshore wind would result in moderate impacts on birds in
the geographic analysis area.

Cumulative Impacts of the No Action Alternative. Under the No Action Alternative, existing
environmental trends and ongoing activities would continue, and birds would continue to be affected by
natural and human-caused IPFs. Planned activities would contribute to impacts on birds due to habitat
loss from increased onshore construction. Considering all of the IPFs together, the overall impacts
associated with offshore wind activities in the geographic analysis area would result in moderate adverse
impacts but could include moderate beneficial impacts because of the presence of structures. Most of the
offshore structures in the geographic analysis area would be attributable to the offshore wind
development. Migratory birds that use the offshore wind lease areas during all or parts of the year would
either be exposed to new collision risk or would have long-term functional habitat loss due to behavioral
avoidance and displacement from WDAs on the OCS. The offshore wind development would also be
responsible for most of the impacts related to new cable emplacement and pile-driving noise but impacts
on birds resulting from these IPFs would be localized and temporary and would not be biologically
notable.

3.74 Relevant Design Parameters and Potential Variances in Impacts

The proposed Project design parameters that would influence the magnitude of the impact on birds are
provided in Appendix E, Project Design Envelope and Maximum-Case Scenario, and include the
following.

e The number, size, and location of WTGs.

e The routing variants within the selected onshore cable export/interconnection route which could
require the removal of forested habitat.

e The time of year during which construction occurs.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of
potential variances in impacts.
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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 birds.

e Season of construction: The active season for birds in this area is generally during spring and fall
migrations. Construction outside of this window would have a lesser impact on birds than
construction during the active season.

3.75 Impacts of the Proposed Action on Birds

Accidental releases: Some potential for mortality, decreased fitness, and health effects exists due to the
accidental release of fuel, hazardous materials, and trash and debris from vessels associated with the
Proposed Action or Alternative A-1 (Briggs et al. 1997; Haney et al. 2017; Paruk et al. 2016; Roman et al.
2019). The risk of accidental releases under Alternative A-1 would be slightly less than the Proposed
Action due to the construction and operation of three fewer WTGs, and, therefore, potential impacts on
birds and habitats would be slightly less. However, the difference in potential impacts from accidental
releases is anticipated to be negligible when compared to the Proposed Action.

Vessels associated with the Proposed Action or Alternative A-1 could generate operational waste,
including bilge and ballast water, sanitary and domestic wastes, and trash and debris; while operational
controls, monitoring equipment, and industry best practices would be applied, accidental losses could
occur. All vessels associated with the Proposed Action or Alternative A-1 would comply with the USCG
requirements for the prevention and control of oil and fuel spills. Proper vessel regulations and operating
procedures would minimize effects on offshore bird species resulting from the release of debris, fuel,
hazardous materials, or waste (BOEM 2012). Additionally, training and awareness of best management
practices proposed for waste management and mitigation of marine debris would be required of Project
personnel, reducing the likelihood of occurrence to a very low risk. These releases, if any, would occur
infrequently at discrete locations and vary widely in space and time. As such, BOEM expects localized
and temporary impacts on birds to constitute a negligible impact. Offshore wind activities would
contribute to an increased risk of spills and associated impacts due to fuel, fluid, or hazardous materials
exposure. The contribution from offshore wind and the Proposed Action or Alternative A-1 would be

a low percentage of the overall spill risk from ongoing activities.

Light: The Proposed Action’s incremental contribution of 205 WTGs ranging from 14 MW to 16 MW
and three OSSs would all be lit with navigational and FAA hazard lighting. Per BOEM guidance (2021a)
and outlined in COP Section 3.5.3 (Dominion Energy 2022), each WTG would be lit in accordance with
USCG, FAA, and BOEM requirements; these lights have some potential to attract birds and result in
increased collision risk (Hiippop et al. 2006). However, 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). Additionally, marine navigation lighting
would consist of multiple flashing-yellow lights on each WTG and on the corners of each OSS. To further
reduce impacts on birds, when practicable, Dominion would use lighting technology (e.g., low-intensity
strobe lights, flashing red aviation lights) that minimize impacts on birds. As such, BOEM expects
impacts to be long term but negligible from lighting. Vessel lights during construction, operations, and
conceptual decommissioning would be minimal and likely limited to vessels transiting to and from
construction areas. While Alternative A-1 would construct and operate three fewer WTGs than the
Proposed Action, the difference in potential impacts on birds from light associated with construction and
operations is anticipated to be nominal, and, therefore, BOEM expects impacts to be long term but
negligible from lighting when compared to the Proposed Action.

The expected negligible impact of the Proposed Action or Alternative A-1 would not noticeably increase
the impacts of light beyond the impacts described under the No Action Alternative (Section 3.7.3, Impacts
of the No Action Alternative on Birds). Under the expanded planned action scenario, over 3,135 offshore
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structures would have lights, which would be incrementally added over time beginning in 2023 and
continuing through 2030. Lighting of turbines and other structures would be minimal (navigation and
aviation hazard lights) and in accordance with BOEM (2021a) guidance.

New cable emplacement and maintenance: The Proposed Action would result in the disturbance of up
to 13,243 acres (54 square kilometers) of seafloor via cable installation (including pre-lay grapnel run and
cable protection), resulting in turbidity effects that have the potential to reduce marine bird foraging
success or have temporary and localized impacts on marine bird prey species (COP, Table 4.2-17;
Dominion Energy 2022). Alternative A-1 would result in slightly less seafloor disturbance than the
Proposed Action due to the construction of three fewer WTGs and associated inter-array cables. Cable
emplacement disturbance under the Proposed Action or Alternative A-1 is expected to be temporary and
localized to the emplacement corridor. However, individual birds would be expected to successfully
forage in nearby areas not affected by increased sedimentation during cable emplacement. Only negligible
impacts on individuals or populations would be expected, given the localized and temporary nature of the
potential impacts. Based on the assumptions in the planned activities scenario (Appendix F), no other
offshore wind project cable installation has the potential to overlap in time with the Proposed Action or
Alternative A-1. Therefore, given the localized nature of these impacts, impacts associated with the
emplacement of the Proposed Action or Alternative A-1 export and inter-array cabling would be
negligible. Suspended sediment concentrations during activities would be within the range of natural
variability for this location.

The expected negligible incremental impact of the Proposed Action or Alternative A-1 combined with the
planned actions would result in seafloor disturbance from the offshore export cable and inter-array cables.

Noise: The expected negligible impacts of aircraft, G&G survey, construction, and pile-driving noise
associated with the Proposed Action or Alternative A-1 alone would not increase the impacts of noise
beyond the impacts described under the No Action Alternative (Section 3.7.3). Effects on onshore and
offshore bird species could occur during the construction phase of the Proposed Action or Alternative A-1
because of equipment noise (including pile-driving noise). The pile-driving noise impacts would be
minimized and mitigated through a combination of soft starts, shut-down procedures, and real-time
monitoring systems (COP, Section 4.2; Dominion Energy 2022). While Alternative A-1 would result in
a slightly reduced duration of noise due to the construction of three fewer WTGs, the difference in
potential impacts from noise on birds would be nominal. 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 (Black et al.1984; Andersen et al. 1986; Conomy et al. 1998; BOEM 2012).

Onshore construction for the Proposed Action and Alternative A-1 could also disturb birds. Noise
associated with use of DSPT for the installation of the offshore export cables to the cable landing location
would result in temporary noise impacts from installation of the cofferdam, from DSPT in the sea-to-
shore transition, and at beach work areas, and could result in temporary, localized disturbance or
displacement of birds. Disturbance impacts at the cable landing location would be short term and limited
because the landing is located in a proposed parking lot. The onshore export cable predominately follows
developed corridors and previously disturbed land to a common location north of Harpers Road. The
onshore export cable route would pass through several habitat types, including open space, developed,
forested, agricultural, and wetlands (Tables 3.8-2, 3.8-3, and 3.22-3) that may support avian species,
resulting in temporary disturbance impacts on birds. From that point, onshore clearing and construction
(and associated noise) would be required at the Harpers Switching Station and for the overhead lines from
Harpers Switching Station to Fentress Substation, resulting in impacts on varying acreages of wetlands
and NLCD land cover classes, as shown in Tables 3.8-2 and 3.22-3. The Harpers Switching Station would
require approximately 7.1 acres (2.9 hectares) for stormwater management facilities, and approximately
6.1 acres (2.5 hectares) for relocation of fairways and a maintenance building associated with the adjacent
golf course. These acreages are included in the overall acreage of 45.4 acres (18.4 hectares) for the
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Harpers Switching Station (BOEM and Dominion Energy 2022). Impacts at the Harpers Switching
Station would be on previously developed areas within the Aeropines Golf Club (Section 3.8; Table 3.8-2
and 3.8-3). Interconnection Cable Route Option 1 would culminate at the onshore substation, which
would also require land clearing and result in impacts on wetlands and various NLCD land cover classes
(Tables 3.8-2 and 3.22-3) and subsequent disturbance impacts on birds. Overall, noise from onshore
clearing and construction would be localized and temporary. While the noise could disturb birds, they
would likely acclimate to the noise or temporarily move away, potentially from preferred habitats (i.e.,
wetlands, trees). BOEM expects that no individual fitness or population-level impacts would be expected
to occur, resulting in minor impacts on birds from the Proposed Action or Alternative A-1, with no lasting
impacts on local breeding populations.

Because only temporary impacts, are expected to occur, BOEM anticipates impacts from the construction
and installation of the offshore components to be negligible and impacts from the construction and
installation of the onshore components to be minor. Normal operation of the onshore substation would
generate localized continuous noise, but BOEM expects negligible associated long-term impacts when
considered in the context of the other commercial, agricultural, and industrial noises near the proposed
substation. Similar impacts are expected relative to normal operation of the selected switching station as
anticipated noise levels would be localized and low, and the Harpers Switching Station is located in an
industrial district.

Placement of structures: The various types of impacts on birds that could result from the presence of
structures, such as fish aggregation and associated increase in foraging opportunities, as well as
entanglement and fishing gear loss/damage, migration disturbances, and WTG strikes and displacement,
are described in detail in Section 3.7.3. The impacts of the Proposed Action or Alternative A-1 alone as
a result of the presence of structures would be minor and may include minor beneficial impacts. Due to
the anticipated use of flashing red tower lights, the restricted time period of exposure during migration,
and a small number of migrants that could cross the WDA, BOEM and USFWS conclude that the effects
of the Proposed Action or Alternative A-1 would be negligible for federally listed species (e.g., red knot,
piping plover, and roseate tern), the protected bald eagles, and the black-capped petrel, which is a
candidate species (COP, Appendix O-1; Dominion Energy 2022). See the Project BA (BOEM 2022) for
a complete discussion of the potential collision risk to ESA-listed species as a result of operation of the
proposed Project.

As described above and depicted for the Offshore Project area in COP Figure 4.2-8 (Dominion Energy
2022), the Project was sited to minimize impacts on all resources, including birds. Operation of the
Proposed Action would result in impacts on some individuals of offshore bird species, and possibly some
individuals of 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; Fox and Petersen 2019).
Dominion Energy would reduce perching opportunities on offshore structures to the extent practicable
and, where possible, on the WTGs and OSSs. Impacts under Alternative A-1 would be slightly less than
the Proposed Action due to the construction and operation of three fewer WTGs. The predicted activity of
bird populations that have a higher sensitivity to collision, as defined by Robinson Willmott et al. (2013),
is low in the Offshore Project area during all seasons of the year (COP, Figure 4.2-8 and Appendix O-1;
Dominion Energy 2022; BOEM 2015; Winship et al. 2018, Appendix D), suggesting that bird fatalities
due to collision are likely to be low. When turbines are present, many birds would avoid the turbine site
altogether, especially the species that ranked “high” in vulnerability to displacement by offshore wind
energy development (Robinson Willmott et al. 2013). In addition, many birds would likely adjust their
flight paths to avoid wind turbines by flying above, below, or between them (Plonczkier and Simms 2012;
Cook et al. 2018; Skov et al. 2018), and others may take extra precautions to avoid turbines when the
turbines are moving (Johnston et al. 2014; Cook et al. 2018). Several species have very high avoidance
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rates; for example, the northern gannet (Morus bassanus), black-legged kittiwake (Rissa tridactyla),
herring gull (Larus argentatus), and great black-backed gull (Larus marinus) have measured avoidance
rates of at least 99.6 percent (Skov et al. 2018). Dominion Energy performed an exposure assessment to
estimate the risk of various offshore bird species encountering the Offshore Project area (COP, Appendix
O-1; Dominion Energy 2022). Based on the analysis provided in the assessment, activities occurring in
the Lease Area are unlikely to affect the populations of coastal or marine birds because, with the
exception of storm-petrels, annual exposure risk for most species is minimal to low; storm-petrels were
rated at medium exposure risk. The risk for some species changed with the seasons but generally
remained minimal to low, except gannets and loon where risk was medium in the spring. Based on the
results of the exposure assessment (COP, Appendix O-1; Dominion Energy 2022), the Lease Area is
generally far enough offshore as to be beyond the range of most breeding terrestrial or coastal bird
species, with avoidance of marine bird concentration areas resulting in limited exposure or collision
potential.

During migration, many bird species, including songbirds, likely fly at heights well above the RSZ
(approximately 869 feet [265 meters]) (Mizrahi et al. 2010, 2013; Tetra Tech, Inc. 2012; Normandeau
Associates, Inc. 2014). As shown in Robinson Willmott et al. (2013), species with low sensitivity scores
include many passerines that only cross the Atlantic OCS briefly during migration and typically fly well
above the RSZ. Inclement weather and reduced visibility can cause changes to migration altitudes
(Ainley et al. 2015) and could lead to large-scale mortality events (Newton 2007). However, this has not
been shown to be the case in studies of offshore wind facilities in Europe, with oversea migration
completely, or nearly so, ceasing during inclement weather including fog (Fox et al. 2006; Hiippop et al.
2006; Panuccio et al. 2019). Further, many of these passerine species, while detected on the OCS during
migration as part of BOEM’s Acoustic/Thermographic Offshore Monitoring project (Normandeau
Associates, Inc. 2014), they were documented in relatively low numbers. Further, most carcasses of small
migratory songbirds found at land-based wind energy facilities in the northeast were within 7 feet

(2 meters) of the turbine towers, suggesting that they are colliding with towers rather than moving turbine
blades (Choi et al. 2020); therefore, it is possible that migrating passerines could collide into offshore
structures such as the WTG towers and OSSs. Given that the relative density of birds in the OCS is low,
avoidance of the WTGs by some birds, and that many passerines fly well above the RSZ, relatively few
birds are likely to encounter wind turbines and BOEM expects that no individual fitness or population-
level impacts would be expected to occur resulting in moderate impacts on birds from the Proposed
Action or Alternative A-1.

The presence and operation of the Project may result in displacement of some waterbirds, waterfowl,
seabirds, and phalaropes that use the area for foraging, resting, or nighttime roosting, leading to an
effective loss of habitat (COP, Appendix O-1; Dominion Energy 2022; Drewitt and Langston 2006;
Petersen et al. 2006; Dierschke et al. 2016; Welcker and Nehls 2016). While the Lease Area would no
longer provide foraging opportunities to those species with high displacement sensitivity, suitable
foraging habitat exists in the immediate vicinity of the proposed Project and throughout the region.
BOEM expects this loss of habitat to be not notable and population-level, long-term impacts resulting
from habitat loss would likely be negligible.

Traffic: The expected negligible impacts of aircraft traffic associated with the Proposed Action or
Alternative A-1 alone would not increase the impacts of this IPF beyond the impacts described under the
No Action Alternative (Section 3.7.3).

Land disturbance: The expected impacts of onshore construction associated with the Proposed Action or
Alternative A-1 would not increase the impacts of this IPF beyond the impacts described under the No
Action Alternative. Dominion’s commitment to the use of DSPT technology to install the offshore export
cables under the beach and dune and bring them to shore through a series of conduits would avoid beach
habitat for nesting shorebirds. As such, temporary impacts on birds, particularly nesting shorebirds
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resulting from the landfall location, would be negligible. BOEM could further reduce potential impacts on
nesting shorebirds near the cable landfall by implementing the mitigation measure of avoiding the
installation of export cable conduits between April 1 and August 31. This would avoid impacts on nesting
shorebirds, such as the piping plover. Given that the closest areas of designated critical habitat for piping
plovers are located in North Carolina, no effects to designated piping plover critical habitat would be
expected to occur as a result of the proposed Project.

Collisions between birds and vehicles or construction equipment have some limited potential to cause
mortality. However, these temporary impacts would be negligible because most individuals would avoid
the noisy construction areas (Bayne et al. 2008; Goodwin and Shriver 2010; McLaughlin and Kunc 2013).
The Proposed Action or Alternative A-1 would require temporary habitat alteration within or adjacent to
existing public utility right-of-way. Clearing, grading, and excavations would temporarily alter existing
habitat, which is primarily small areas of mixed forest and woody wetland. The noise generated by
construction activities, as well as the physical changes to the space, could render an area temporarily
unsuitable for birds or result in masking effects on bird communication for those that remain in the area
(Dooling et al. 2019). Given the nature of the existing habitat, its abundance on the landscape, and the
temporary nature of construction, the temporary impacts on bird species that frequent this mixed forest
and woody wetland ecosystem are not expected to be measurable and, as such, would be considered
negligible.

Long-term habitat loss or alteration is expected to result from the Proposed Action or Alternative A-1.
Minimal clearing is anticipated as the majority of Onshore Project components (cable landing station,
switching station, and substation) are located in previously developed areas and the interconnection cable
route would be constructed as an overhead transmission line. These changes would be expected to have
a minimal effect on birds because the fragmented forest habitat is common across coastal Virginia.
Tree/vegetation clearing would be conducted outside of the breeding season to avoid nesting bird
locations to the extent practicable. Under the Proposed Action, Interconnection Cable Route Option 1
would impact various acreages of a variety of habitat types (Tables 3.8-2 and 3.22-3). The Harpers
Switching Station would require approximately 7.1 acres (2.9 hectares) for stormwater management
facilities, and approximately 6.1 acres (2.5 hectares) for relocation of fairways and a maintenance
building associated with the Aeropines Golf Club. These acreages are included in the overall acreage of
45.4 acres (18.4 hectares) for the Harpers Switching Station, and would result in impacts predominantly
on previously disturbed habitats within the Aeropines Golf Club (Tables 3.8-2 and 3.22-3; BOEM and
Dominion Energy 2022). Interconnection Cable Route Option 1 would culminate at the onshore
substation, which is located in an existing developed area and is associated with fragmented habitat;
expansion of the parcel would require clearing within forested areas and wetlands (Tables 3.8-2 and
3.22-3), resulting in subsequent impacts on birds through habitat loss/fragmentation. Refer to Sections
3.21, 3.14, and Section 3.22 for additional details of potential impacts on surface waters, land use, and
wetlands. No individual fitness or population-level effects would be expected from onshore construction
and associated habitat loss/fragmentation. Therefore, BOEM anticipates minor impacts.

Dominion 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 the Proposed Action or Alternative A-1 conceptual
decommissioning. Therefore, onshore temporary impacts of conceptual decommissioning would be
negligible.

3.75.1 Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned non-offshore wind activities and other planned offshore
wind activities. Ongoing and planned non-offshore wind activities related to installation of new
submarine cables and pipelines, increasing onshore construction, marine minerals extraction, port
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expansions, and installation of new structures on the OCS would contribute to impacts on birds through
the primary IPFs of accidental releases, light, new cable emplacement and maintenance, noise, presence
of structures, traffic (aircraft), and land disturbance. The construction, O&M, and decommissioning of
both onshore and offshore infrastructure for offshore wind activities across the geographic analysis area
would also contribute to the primary IPFs of accidental releases, light, new cable emplacement and
maintenance, noise, presence of structures, traffic (aircraft), and land disturbance. Given that the
abundance of bird species that overlap with wind energy facilities on the Atlantic OCS is relatively small,
offshore wind activities would not appreciably contribute to impacts on bird populations. Temporary
disturbance and permanent loss of habitat onshore may occur as a result of offshore wind development.
However, habitat removal is anticipated to be minimal, and any impacts resulting from habitat loss or
disturbance would not be expected to result in individual fitness or population-level effects within the
geographic analysis area.

The expected negligible to moderate impacts of the Proposed Action or Alternative A-1 alone would not
increase beyond the impacts described under the No Action Alternative. Appendix F indicates that there
could be 3,135 WTGs in the geographic analysis area. The Proposed Action or Alternative A-1 would add
up to 205 WTGs or 202 WTGs, respectively. The structures associated with the Proposed Action or
Alternative A-1 and the consequential impacts would remain at least until conceptual decommissioning is
complete (33 years). In the context of reasonably foreseeable environmental trends, the combined impacts
arising from the presence of structures from ongoing and planned actions, including the Proposed Action
or Alternative A-1, would be expected to range from negligible to moderate based on the sub-IPFs and
may result in moderate beneficial impacts due to the large number of structures. A majority
(approximately 90 percent) of these impacts would occur as a result of structures associated with other
offshore wind development and not the Proposed Action, because the Proposed Action would account for
approximately 6.6 percent (205 of 3,135 WTGs) of the new WTGs on the Atlantic OCS.

The cumulative impacts on birds would likely be moderate because, although bird abundance on the OCS
is low, there could be unavoidable impacts offshore and onshore; however, BOEM does not anticipate the
impacts to result in population-level effects or threaten overall habitat function. In the context of
reasonably foreseeable environmental trends, the Proposed Action would not contribute substantially to
the cumulative accidental releases, light, new cable emplacement and maintenance, noise, presence of
structures, traffic (aircraft), and land disturbance impacts on birds.

3.7.5.2 Conclusions

Impacts of the Proposed Action. Project construction and installation and conceptual decommissioning
would introduce noise, lighting, human activity, debris and contaminants, and new structures and vessels
(increasing potential collision risk) to the geographic analysis area, as well as alter existing bird habitat
affecting birds to varying degrees depending on the location, timing, and species affected by an activity.
Some species of birds migrating through the Lease Area have the potential to be disturbed or displaced
temporarily during construction and operation of the offshore wind facilities. Onshore, permanent habitat
loss/fragmentation and conversion would occur and include wetland areas of high ecological value;
onshore conceptual decommissioning is not likely to have a noticeable effect but would require further
evaluation at the Project’s conceptual decommissioning. Noise, lighting, and human activity impacts from
Project O&M would occur, although at lower levels than those produced during construction and
conceptual decommissioning. Offshore structures would also represent a long-term collision risk,
although that risk is low. BOEM anticipates the impacts resulting from the Proposed Action or
Alternative A-1 alone would range from negligible to moderate. Therefore, BOEM expects the overall
impact on birds from the Proposed Action or Alternative A-1 alone to be moderate because the effects
would be small, no population-level effects are expected, and the resource would be expected to recover
completely without remedial or mitigating action.
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Cumulative Impacts of the Proposed Action. In the context of other reasonably foreseeable
environmental trends in the area, impacts of individual IPFs resulting from ongoing and planned actions,
including the Proposed Action or Alternative A-1, would range from negligible to moderate, but could
include moderate beneficial impacts. Considering all of the IPFs together, BOEM anticipates that the
impacts from ongoing and planned actions, including the Proposed Action or Alternative A-1 would
result in moderate impacts on birds in the geographic analysis area. The main drivers for this impact
rating are ongoing climate change and the potential for direct mortality resulting from fatal interactions
with operating WTGs associated with the expanded planned action scenario. The Proposed Action or
Alternative A-1 would contribute to the overall impact rating primarily through the permanent impacts
due to the presence of structures. Therefore, the overall impacts on birds would likely qualify as
moderate because a notable and measurable impact is anticipated, but birds would likely recover
completely when the WTGs are removed and/or remedial or mitigating actions are taken.

3.7.6 Impacts of Alternatives B and C on Birds

Impacts of Alternatives B and C. With the exception of the number and size of WTGs, the impacts of
construction and installation, operations and maintenance, non-routine activities, and conceptual
decommissioning of Alternatives B and C would be similar to those described under the Proposed Action.
IPFs associated with the construction and installation of up to 176 WTGs under Alternative B (each

14 MW) and up to 172 WTGs under Alternative C (each 14 MW), including accidental releases,
pile-driving noise, temporary avoidance and displacement, turbidity, and sediment deposition, would be
decreased by approximately 14 percent under Alternative B and up to approximately 16 percent under
Alternative C when compared to the Proposed Action.

Although there is some correlative evidence from inland studies that bird mortality increases with tower
height (Barclay et al. 2007; Thaxter et al. 2017), Thaxter et al. (2017) showed that deploying a smaller
number of large turbines with greater energy output reduced total collision risk per unit energy output.
Therefore, fewer WTGs may allow greater opportunity for birds to avoid WTGs. Overall, the expected
moderate impacts on birds would not be materially different than those described under the Proposed
Action. The use of smaller 14 MW WTGs under Alternatives B and C may have some potential to
decrease collision risk based on studies of terrestrial wind facilities (Barclay et al. 2007), and use of fewer
WTGs in Alternatives B and C may also decrease collision risk compared to the Proposed Action
(Johnston et al. 2014; Thaxter et al. 2017). Functional habitat loss to those species populations with
higher displacement sensitivity would also be slightly smaller due to the reduced Project area. More
recent research indicates that avian mortality rate is correlated with the amount of energy produced

(a metric that accounts for both turbine size and operating time), rather than simply the size or spacing,
indicating the need for additional research (Huso et al. 2021). Nevertheless, the overall expected moderate
impacts and potential moderate beneficial impacts on birds would not be expected to be materially
different for Alternatives B and C than those described under the Proposed Action.

Cumulative Impacts of Alternatives B and C. In context of reasonably foreseeable environmental
trends, the contribution of Alternatives B and C to the impacts of ongoing and planned activities would
not be materially different from those described under the Proposed Action.

3.7.6.1 Conclusions

Impacts of Alternatives B and C. Although Alternatives B and C would decrease the number and
potential size of WTGs, which would have an associated decrease in potential collision risk, BOEM
expects that the impacts resulting from Alternatives B and C would be similar to the Proposed Action and
would range from temporary to long term with individual IPFs leading to impacts ranging from negligible
to moderate with minor beneficial impacts and with overall impacts being moderate.
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Cumulative Impacts of Alternatives B and C. In the context of reasonably foreseeable environmental
trends, the combined impacts on birds from ongoing and planned actions, including Alternatives B and C,
would be similar to those described under the Proposed Action, with individual IPFs leading to impacts
ranging from negligible to moderate and potentially moderate beneficial impacts. While Alternatives B
and C may be slightly less impactful to birds due to the reduction in number and potential size of WTGs
than described under the Proposed Action, the overall impacts of these alternatives on birds would be the
same as under the Proposed Action and would remain moderate. This impact rating is driven primarily
by ongoing activities, such as climate change, as well as the presence of operating WTGs on the OCS. As
described for the Proposed Action, Dominion Energy’s existing commitments to mitigation measures and
BOEM’s potential additional mitigation measures could further reduce impacts but would not change the
impact ratings.

3.7.7 Impacts of Alternative D on Birds

Impacts of Alternative D. All offshore components of Alternative D are the same as the Proposed
Action (205 WTGs and 3 OSSs) and impacts on birds from the Offshore Project components would be
the same as evaluated under the Proposed Action. Onshore, BOEM would approve only Interconnection
Cable Route Option 1 (Alternative D-1) or Hybrid Interconnection Cable Route Option 6 (Alternative
D-2). The impacts resulting from individual IPFs under sub-alternative D-1 would be the same as those
described under the Proposed Action because the onshore components would stay the same.

In contrast to the Proposed Action, Alternative D-2 involves approval of only Hybrid Interconnection
Cable Route Option 6 (Alternative D-2), which would be approximately 14.2 miles (22.8 kilometers) long
and mostly follow the same route as the Proposed Action, with the exception of the switching station.
Interconnection Cable Route Option 6 would be installed via a combination of overhead and underground
construction methods including open trench, micro tunneling, and HDD. The route would follow
Interconnection Cable Route Option 1 as an underground transmission line for approximately 4.5 miles
(7.2 kilometers) to a point north of Princess Anne Road, where the route would then transition to an
overhead transmission line configuration. The Chicory Switching Station would be built north of Princess
Anne Road; therefore, no aboveground switching station would be built at Harpers Road. From the
Chicory Switching Station, Interconnection Cable Route Option 6 would align with Interconnection Cable
Route Option 1 for the remaining 9.7 miles (15.6 kilometers) to the onshore substation (Fentress).

Noise and land disturbance from onshore construction activities of Interconnection Cable Route Option 6
would result in behavioral and habitat loss/fragmentation impacts on birds as a result of temporary
disturbance and clearing of a total of 77.16 acres (31.23 hectares) of NLCD land cover classes (Tables
3.8-4 and 3.8-5) whereas the Proposed Action would result in impacts on a total of 77.24 acres

(31.26 hectares) (Tables 3.8-2 and 3.8-3). While the NLCD does include wetland land cover classes, refer
to Section 3.22 (Table 3.22-4) for wetland impacts on the Onshore Project components based on wetland
delineation survey data. Approximately 76 percent of Interconnection Cable Route Option 1 (Proposed
Action) and 70 percent of Interconnection Cable Route Option 6 (Alternative D-2) would be collocated
with existing linear development. The Chicory Switching Station (Interconnection Cable Route Option 6)
is in an area identified as general ecological integrity (C5), and would be built within a forested parcel,
with potential for habitat loss/fragmentation for birds due to tree clearing within multiple forest NLCD
land cover classes (Table 3.8-4). The Chicory Switching Station would have a footprint of 35.5 acres
(14.4 hectares) but would result in a greater area of impact on undeveloped NLCD land cover classes than
the Harpers Switching Station, which would be located entirely within the existing Aeropines Golf Club.
Overall, impacts at the Chicory Switching Station (Alternative D-2) would predominantly occur on
previously undisturbed forest/wetland habitats (Tables 3.8-4 and 3.8-5), whereas impacts at the Harpers
Switching Station (Proposed Action) would be on portions of developed areas (Tables 3.8-2 and 3.8-3).
Similar to the Proposed Action, impacts associated with onshore clearing and construction would be
localized and temporary. While Alternative D-2 would result in a slight increase in the duration of noise
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and habitat loss/fragmentation compared to the Proposed Action, BOEM anticipates the difference in
potential impacts on birds would be nominal.

The impacts resulting from noise and land disturbance under Alternative D-1would be the same as those
described under the Proposed Action. Alternative D-2 would have a slightly increased potential to
permanently affect forested and wetland habitats when compared to the Proposed Action. As described
for the Proposed Action, and based on wetland and NLCD cover class mapping, Alternative D-1
(Interconnection Cable Route Option 1) would have the least potential to permanently affect forested and
wetland habitats as compared to Alternative D-2 (Hybrid Interconnection Cable Route Option 6). No
individual fitness or population-level effects would be expected from onshore construction and associated
loss/fragmentation of foraging associated with Alternative D-1 or D-2, and as a result, BOEM anticipates
minor impacts. While Alternative D-2 would result in an increase in the duration of noise and habitat
loss/fragmentation compared to the Proposed Action, BOEM anticipates impacts of Alternative D-1 or
D-2 to be similar on birds to those described under the Proposed Action: negligible to moderate impacts
with overall moderate impacts on birds.

Cumulative Impacts of Alternative D. In context of reasonably foreseeable environmental trends, the
contribution of Alternative D-1 or D-2 to the impacts of ongoing and planned activities would not be
materially different from those described under the Proposed Action.

3.7.7.1 Conclusions

Impacts of Alternative D. The Proposed Action only considers Interconnection Cable Route Option 1
while Alternatives D-1 and D-2 consider Interconnection Cable Route Option 1 (Alternative D-1) or
Interconnection Cable Route Option 6 (Alternative D-2). BOEM anticipates the impacts on birds resulting
from Alternative D-1 to be the same as the Proposed Action. Impacts under Alternative D-2 would be
slightly greater than under the Proposed Action due to construction and clearing occurring on a larger area
of undisturbed forest/wetland habitats; however, the impacts are not expected to change under
Alternatives D-1 or D-2 relative to the Proposed Action. Impacts on birds would result in the same
impacts on birds as those of the Proposed Action and would remain moderate with minor beneficial
impacts. Impact ratings associated with individual IPFs would not change.

Cumulative Impacts of Alternative D. In context of reasonably foreseeable environmental trends, the
impacts of ongoing and planned actions, including Alternativ