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1 INTRODUCTION

1.1 Background

The Commonwealth of Virginia, Department of Mines Minerals and Energy (DMME), submitted a
research lease application to the Bureau of Ocean Energy Management (BOEM) on February 8, 2013 for
the installation and operation of two 6-MW turbines, as well as metocean monitoring equipment, and
associated cabling to shore outside of the Virginia wind energy area (WEA). On July 30, 2013, BOEM
published a "Public Notice of an Unsolicited Request for an Outer Continental Shelf (OCS) Research
Lease, Request for Competitive Interest, and Request for Public Comment" (78 FR 45965) for a 30-day
comment period to obtain public input on the research proposal received from DMME, its potential
environmental consequences, and the use of the area in which the proposed project would be located. The
notice and comments received are published (Federal Register) under Docket No. BOEM-2013-0020. In
December 2013, BOEM published a Determination of No Competitive Interest. These notices and
DMME’s application can be found at http://www.boem.gov/Research-Nomination-Outside-and-to-the-
West-of-the-WEADOE/.

In December 2013, DMME submitted a research activities plan (RAP, 2014) for the Virginia Offshore
Wind Technology Advancement Project (VOWTAP) area. The Virginia Electric and Power Company, a
wholly owned subsidiary of Dominion Resources, Inc. (Dominion) would be the owner and operator of
VOWTAP and would work under the terms of an operator agreement with DMME and the terms of the
Section 238 Research lease. DMME requested that BOEM work directly with Dominion on the review
leading to approval of the RAP, as well as any associated environmental reviews. Also, the Department of
Energy (DOE) is proposing to provide funding to Dominion to support the development of VOWTAP.
The RAP details the construction, operation and eventual decommission of the two turbines and cabling
to shore, and biological and physical survey information. The RAP must be consistent with a construction
and operations plan (COP) (30 CFR § 585.620, § 585.638). DMME’s RAP must be approved or approved
with modifications by BOEM before DMME can construct the research facility (30 CFR § 585.628). This
EA considers whether approval DMME’s RAP would lead to reasonably foreseeable significant impacts
on the environment, and thus, whether an Environmental Impact Statement (EIS) should be prepared (40
CFR §1508.9).

BOEM considered the reasonably foreseeable environmental impacts of lease issuance and site
assessment activities offshore New Jersey, Delaware, Maryland and Virginia under the Mid Atlantic EA
(BOEM, 2012a) and published a Finding of No Significant Impact (FONSI). The Mid Atlantic EA and
FONSI can be found at

http://www.boem.gov/uploadedFilessBOEM/Renewable Energy Program/Smart_from_the Start/Mid-
Atlantic_Final EA_012012.pdf.

In February 2014, DMME submitted a site assessment plan (SAP) for the installation and operation of
two meteorological buoys. BOEM will consider under the Mid Atlantic EA and FONSI the approval of
the SAP, which contains DMME’s detailed proposal of the site assessment activities. DMME’s SAP must
be approved or approved with modification by BOEM before it conducts these site assessment activities
on the leasehold (30 CFR § 585.613). Site assessment activities were not considered in this EA.

On March 14, 2014, BOEM published the Notice of Intent (NOI) (79 FR 14534) to prepare an EA to
consider the reasonably foreseeable environmental consequences associated with the approval of
DMME’s wind energy-related research activities offshore Virginia. BOEM requested public input
regarding important environment issues and the identification of reasonable alternatives that should be
considered in the EA. BOEM held a public scoping meeting on April 3, 2014 in Virginia Beach, VA to
solicit comments on the scope of the EA. Neither of these public comment opportunities provided any
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alternatives that BOEM should consider during the development of the EA. The notice and comments
received are published under Docket ID BOEM-2014-0009 (79 FR 14534).

On May 6, 2014, BOEM offered a research lease to DMME, which was considered under the Mid
Atlantic EA and FONSI. Lease negotiations are ongoing between BOEM and DMME.

1.2 Objective of the Environmental Assessment

BOEM developed this EA to assist in determining the appropriate Agency action related to DMME’s
request for approval of the RAP pursuant to the National Environmental Policy Act (NEPA) (42 U.S.C.
8§ 4321-4370f) and the Council on Environmental Quality (CEQ) regulations (40 CFR § 1501.3). This
EA considers a number of alternatives (Chapter 2), and evaluates the environmental and socioeconomic
consequences (including potential user conflicts) associated with each alternative (Chapter 3).

1.2.1 Scope of Analysis

This EA considers the reasonably foreseeable environmental consequences associated with the proposed
project, including the impacts of the construction, operation, maintenance, and eventual decommission of
the wind turbine generators (WTGs) and cables, including the impacts of noise, presence of structures,
bottom disturbance, vessel traffic, and onshore activities. BOEM prepared this EA with the intention to
inform all federal decisions, including those by the Department of Energy and the U.S. Army Corps of
Engineers, which need to determine whether and, if so, how the Proposed Action would proceed (40 CFR
§ 1501.6).

BOEM used the definitions in Sections 1.2.2 and 1.2.3, originally developed by BOEM in its
Programmatic Environmental Impact Statement for Alternative Energy Development and Production and
Alternative Use of Facilities on the Outer Continental Shelf, Final Environmental Impact Statement
(MMS, 2007) to provide consistency in its discussion of impacts. BOEM continues to refine theses
definitions as part of its NEPA decision making process.

1.2.2 Impact Levels for Biological and Physical Resources

@ Negligible
¢ No measurable impacts.
2 Minor
e Most impacts to the affected resource could be avoided with proper mitigation, or
o If impacts occur, the affected resource would recover completely without any
mitigation once the impacting agent is eliminated.
(3) Moderate
e Impacts to the affected resource are unavoidable, and
0 The viability of the affected resource is not threatened although some impacts
may be irreversible, or
0 The affected resource would recover completely if proper mitigation is applied
during the life of the Proposed Action or proper remedial action is taken once the
impacting agent is eliminated.
4 Major
e Impacts to the affected resource are unavoidable, and
e The viability of the affected resource may be threatened, and
e The affected resource would not fully recover even if proper mitigation is applied during
the life of the Proposed Action or remedial action is taken once the impacting agent is
eliminated.



1.2.3 Impact Levels for Socioeconomic Issues

The impact levels for socioeconomic issues are used for the analysis of demography, employment, and
regional income; land use, and visual infrastructural impacts; fisheries; tourism and recreation;
sociocultural systems; and environmental justice. Although impact levels for direct physical impacts to
cultural resources are defined under Section 1.4.3, indirect visual impacts to cultural resources are
covered by the criteria below. The four impact levels are defined as follows:

)

(2)

©)

(4)

1.2.4

Negligible

Minor

No measurable impacts.

e Adverse impacts to the affected activity or community could be avoided with proper
mitigation, or

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

e Once the impacting agent is eliminated, the affected activity or community would
return to a condition with no measurable effects from the Proposed Action without
requirement for any mitigation.

Moderate

Major

Impacts to the affected activity or community are unavoidable, and proper mitigation
would reduce impact substantially during the life of the Proposed Action, or

The affected activity or community would have to adjust somewhat to account for
disruptions due to impacts of the Proposed Action, or

Once the impacting agent is eliminated, the affected activity or community would return
to a condition with no measurable effects from the Proposed Action if proper remedial
action is taken.

Impacts to the affected activity or community are unavoidable, or

Proper mitigation would reduce impacts somewhat during the life of the Proposed
Action, or

The affected activity or community would experience unavoidable disruptions to a degree
beyond what is normally acceptable, and once the impacting agent is eliminated, the
affected activity or community may retain measurable effects of the Proposed Action
indefinitely, even if remedial action is taken.

Information Considered

Information considered in scoping the NEPA document includes:

DMME’s RAP (2014);

BOEM’s research and review of current scientific and socioeconomic literature;
Public response to the March 14, 2014 NOI to prepare this EA;

Public response during the April 3, 2014 public scoping meeting;

Comments received in response to the Request for Competitive Interest;

1
2.
3.
4
5



6. Ongoing consultation and coordination with the members of BOEM’s Virginia Intergovernmental

Renewable Task Force;

Consultation with potentially affected American Indian tribes in Virginia;

8. Ongoing consultation with other federal agencies including the U.S. Fish and Wildlife Service,
the National Marine Fisheries Service, the U.S. Department of Defense, and the U.S. Coast Guard
(USCQG);

9. Relevant material from the Programmatic Environmental Impact Statement for Alternative
Energy Development and Production and Alternative Use of Facilities on the Outer Continental
Shelf, Final Environmental Impact Statement (MMS, 2007);

10. Relevant material from the Commercial Wind Lease Issuance and Site Assessment Activities on
the Atlantic Outer Continental Shelf Offshore New Jersey, Delaware, Maryland and Virginia —
Final Environmental Assessment (Mid Atlantic EA[BOEM, 2012a]); and

11. Relevant material from the Atlantic OCS Proposed Geological and Geophysical Activities Mid-
Atlantic and South Atlantic Planning Areas Final Programmatic Environmental Impact Statement
(Atlantic G&G FPEIS) (BOEM, 2014a).

~

1.3 Purpose and Need

The purpose of approving the RAP (2014) for VOWTAP and authorizing construction, operation, and
maintenance activities is to support the future production and transmission of renewable energy offshore
Virginia (30 CFR § 585.238). This demonstration project is needed to gather information related to site
data and to gain experience with new technology.

1.4 DOE’s Purpose and Need

Offshore wind energy can help the nation reduce its greenhouse gas emissions, diversify its energy
supply, provide cost-competitive electricity to key coastal regions, and stimulate economic revitalization
of key sectors of the economy. However, if the nation is to realize these benefits, key challenges to the
development and deployment of offshore wind technology must be overcome, including the relatively
high current cost of energy, technical challenges surrounding installation and grid interconnection, and
the untested permitting or approval processes. Accordingly, there is a need to reduce the cost of energy
through technology development to ensure competitiveness with other electrical generation sources; and
to reduce deployment timelines and uncertainties limiting U.S. offshore wind project development.
Through the US Offshore Wind: Advanced Technology Demonstration Projects Funding Opportunity
Announcement (DE-FOA-0000410), the Department of Energy (DOE) is providing support for
regionally-diverse Advanced Technology Demonstration Projects through collaborative partnerships to
support DOE’s and Department of the Interior’s (DOI) National Offshore Wind Strategy. The purpose of
the Advanced Technology Demonstration Projects is to verify innovative designs and technology
developments and validate full performance and cost under real operating and market conditions. The
Proposed Action would fulfill DOE’s goals of installing innovative offshore wind systems in U.S. waters
in the most rapid and responsible manner possible; and expedite the development and deployment of
innovative offshore wind energy systems with a credible potential for lowering the Levelized Cost of
Energy (LCOE).

1.5 BOEM Authority and Regulatory Process

The Energy Policy Act of 2005, Pub. L. No. 109-58, added subsection 8(p) to the Outer Continental Shelf
Lands Act, which grants the Secretary of the Interior the authority to issue leases, easements, or rights-of-
way on the OCS for the purpose of renewable energy development. The Secretary delegated this authority
to the former Minerals Management Service (MMS), now BOEM. BOEM has the authority to issue
leases to other federal agencies and to the states for the purpose of conducting renewable energy research
that supports the future production, transportation, or transmission of renewable energy (30 CFR 8



585.238). The terms of these types of research leases are negotiated by the Director of BOEM and the
head of the federal agency or the governor of the relevant state, or their authorized representative on a
case-by-case basis according to provisions in 30 CFR 8 585.

1.6 Description of Proposed Action

BOEM'’s Proposed Action is to approve construction, operation, maintenance, and eventual
decommission of VOWTAP. The proposed project would consist of two 6 MW wind turbine generators
(WTGs), a 34.5-kV alternating current (AC) submarine cable interconnecting the WTGs (inter-array
cable), a 34.5-kV AC submarine transmission cable (export cable), and a 34.5-kV underground cable
(onshore interconnection cable) that would connect the Project with existing infrastructure located in the
City of Virginia Beach, Virginia. Interconnection with the existing onshore infrastructure also would
require an onshore switch cabinet, an underground fiber optic cable, and a new interconnection station to
be located entirely within the boundaries of the Camp Pendleton State Military Reservation (Camp
Pendleton) in the City of Virginia Beach, Virginia.

The offshore components of VOWTAP, including the WTGs and the inter-array cable, would be located
in federal waters approximately 24 nautical miles (44.5 km) from Virginia Beach, Virginia, while the
export cable would traverse both federal and state waters Figure 1. The onshore components, including
the onshore interconnection cable, fiber optic cable, switch cabinet, and interconnection station would be
located entirely within the boundary of Camp Pendleton. Construction would be supported by a
construction staging area(s) and a construction port. Onshore support facilities would be located at
existing waterfront industrial or commercial sites in the cities of Virginia Beach, Norfolk, or Newport
News, Virginia.

DOE is considering whether to authorize Dominion to expend federal funding to design, construct,
operate, maintain and eventually decommission VOWTAP. DOE has previously authorized Dominion to
use a percentage of the federal funding for preliminary activities, which include information gathering,
site analysis, design simulations, permitting and environmental surveys. Such activities are associated
with the Proposed Action and do not significantly impact the environment nor represent an irreversible or
irretrievable commitment of resources by DOE in advance of the conclusion of the NEPA process.






2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This Section describes a number of alternatives for the approval of the construction, operation,
maintenance, and eventual decommissioning of VOWTAP (Table 1). These alternatives were developed
based primarily on DMME’s RAP (2014). BOEM is required to provide the decision maker reasonable
alternatives, or when there are potentially a very large number of alternatives, a reasonable number of
examples covering the full spectrum of reasonable alternatives. Each alternative must be rigorously
explored and objectively evaluated. In its RAP, DMME analyzed a range of alternatives including several
geographic alternatives and various WTG foundation technologies (RAP, 2014; Section 2). Of these,
BOEM chose to analyze in this EA the most feasible of the geographic alternatives of the WTGs and
cable landfall.

BOEM considered DMME’s evaluation of alternative WTG foundation technologies (RAP, 2014; Section
2.4). BOEM determined the inward-battered guide structure (IBGS) foundation (the Proposed Action)

would support future production and transmission of renewable energy offshore Virginia because it would
bring cost reductions by using less steel for the foundation, and by addressing the lack of infrastructure to

support the fabrication, installation, interconnection, operation and maintenance of future systems. The
IBGS option would address the lack of site data and experience with projects in federal waters. The other
WTG foundation technologies evaluated by DMME were not mature enough to support future
commercial development. Therefore, alternatives for other WTG foundation technologies were not
included in the range of reasonable alternatives under this EA.

BOEM requested public input on alternatives to be considered through the NOI (79 FR 14534) and a
public meeting held on April 3, 2014 in Virginia Beach, Virginia. BOEM received no comments

regarding alternatives.

Table 1: Alternatives Considered

Alternative

Description

Alternative A —The
Proposed Action
(Preferred
Alternative)

Under Alternative A, the approval of research activities, including the
construction, operation, maintenance, and eventual decommission of two
turbines within aliquots D, H, and L within OCS Block 6111 offshore Virginia,
an export cable to shore (approximately 24 nautical miles [44.5 km]), and a
cable from landfall to interconnection point (0.68 nautical miles [1.3 km]), as
shown in Figure 1.

Alternative B -
Alternate Turbine
Location (Adjacent
to the Virginia WEA)

Under Alternative B, the approval of research activities including the
construction, operation, maintenance, and eventual decommission of two
turbines in aliquots H, L, P within OCS Block 6061 offshore Virginia and an
export cable to shore that would bel.5 nautical miles longer (2.8 km) (total
approximately 25.5 nautical miles [47.2 km]), as shown in Figure 2.

Alternative C —
Alternate Turbine
Location (within the
Virginia WEA)

Under Alternative C, the approval of research activities, including the
construction, operation, maintenance, and eventual decommission of two
turbines within the Virginia WEA in OCS Blocks 6062 and 6112 and an export
cable to shore approximately 1.0 nautical miles (1.85 km) longer (total
approximately 25 nautical miles [47.2 km]), as shown in Figure 3.




Alternative Description

Alternative D - Under Alternative D, the construction, operation, maintenance, and eventual

Alternate Export decommission of the export cable landfall (0.91 nautical miles (1.7 km) from

Cable Landfall landfall to the interconnection point) would occur at the Croatan Beach public

(Croatan Beach parking lot, as shown in Figure 4. The two turbines would be located within

public parking lot) aliquots D, H, and L within OCS Block 6111 offshore Virginia as in Alternative
A.

Alternative E — No Under the No Action Alternative, no research activities, including the

Action construction, operation, maintenance, and eventual decommission of two

turbines and an export cable to shore, would be approved on the OCS offshore
Virginia at this time.

2.1 Alternative A — Proposed Action (Preferred Alternative)

Alternative A, the preferred alternative, is the approval of research activities, including the construction,
operation, maintenance, and eventual decommission of two turbines in the southern three aliquots of the
proposed research lease area (aliquots D, H, L of OCS block 6111) offshore Virginia, an export cable to
shore (approximately 24 nautical miles [44.5 km]), and a cable from landfall to interconnection point
(0.68 nautical miles [1.3 km]) as proposed in the RAP (2014). Under Alternative A as well as all other
alternatives, except for Alternative E (No Action) the construction activities of the project would occur
from May to July of 2017. Upon completion of the construction activities, the lessee would conduct
approximately five weeks of commissioning activities that would entail the testing of the two WTGs as
well as the offshore and onshore transmission systems. The project would begin operations in September
2017 and continue until the end of the 30-year research term, likely early 2045. At the end of VOWTAP’s
operational phase, the lessee would be required to decommission the project (decommissioning is
expected to take approximately 3 months [RAP, 2014; Section 3.4]) in its entirety in accordance with a
detailed project decommissioning plan that would be developed in compliance with applicable laws,
regulations, and best management practices following lease termination within the following time-frame,
2045 to 2047.

VOWTAP would include two 6 MW-Alstom Halide (150 m diameter rotor) WTGs, located within the
project area approximately 24 nautical miles [44.5 km] off the coast of Virginia, in OCS lease blocks
6111, aliquot H. Each of the WTGs would be installed atop key stone IBGS foundations. The WTGs
would be arranged in a north-south configuration spaced approximately 3,445 ft (1,050 m) apart, and
would be connected by means of a 34.5-kV AC submarine inter-array cable. Water depths of the WTG
installation locations are approximately 81 ft (24.7 m) at the northern WTG, and 83.3 ft (25.4 m) at the
southern WTG. The inter-array cable would connect the two WTGs for the total length of approximately
0.62 nautical miles (1.3 km). A separately bundled 34.5-kV AC submarine transmission and
communications cable (export cable) would connect the WTGs to the existing onshore electrical grid in
Virginia Beach, Virginia. The export cable would originate at the southern WTG and travel
approximately 24 nautical miles (44.5 km) to a proposed switch cabinet at a landfall site locate at Camp
Pendleton (RAP, 2014; Section 3.1). The three phases of the Proposed Action includes construction,
operation and maintenance, and eventual decommission, which are described below.




2.1.1 Construction

Onshore construction would include the construction of the interconnection station and the installation of
the onshore interconnection cable and fiber optic cable via a horizontal directional drill (HDD). Onshore
construction would require three months and is anticipated to take place during the months of February
through June (RAP, 2014, Section 3.4) Excavation at the site would be conducted to support the
installation of the concrete pad foundations for the proposed equipment as well as for the necessary
ducting for the interconnection and fiber optic cables. The export cable landfall construction would be
brought to shore through a 12-in (305 mm) diameter conduit installed via HDD. The HDD would extend
from the designated temporary onshore HDD work area location in the existing parking lot adjacent to
Camp Pendleton.

Offshore Construction would require approximately 12 weeks and is anticipated to take place during the
months of May through July. Offshore installation of the IBGS foundations would be carried out by a
heavy-lift vessel supported by an eight-point anchoring system. The total duration to install the two IBGS
foundation is anticipated to be three weeks, and the total duration of pile driving is anticipated to be seven
days per IBGS. The installation of the export and inter-array cables would be accomplished using a jet
plow or ROV jet trencher to minimize seafloor disturbance (RAP, 2014, Section 3.3).

2.1.2 Operation and Maintenance

VOWTAP has been designed to operate remotely with minimal day-to-day supervisory input throughout
its 20-year operational life. However, standard operation monitoring and preventative maintenance would
be required for each of the project’s onshore and offshore facilities. Inspections of the foundations would
occur on an annual basis and would initiate no later than 12 months after the projects are commissioned
(testing of the two WTGs). The WTGs would be maintained in accordance with a dedicated maintenance
plan. It is anticipated that 240 man hours of planned preventative maintenance per WTG per year would
be required. Standard maintenance activities would include inspection of safety systems and equipment,
high voltage and low voltage elements, lubrication of WTG components, sensor operation, torque of the
structural bolts, and replacement of filters and consumables (RAP, 2014, Section 3.6).

The inter-array cable and export cable, the onshore interconnection cable, and the fiber optic cable would
have no maintenance needs unless a fault or failure occurs. Maintenance of the interconnection station
would consist primarily of periodic visual inspections of equipment installed within the pad-mounted
cabins.

2.1.3 Decommissioning

At the end of VOWTAP’s operational life, the project would be decommissioned in accordance with a
detailed project decommissioning plan that would be developed in compliance with applicable laws,
regulations, and best management practices at the time. In preparation for decommissioning activities, the
lessee would conduct a bathymetric survey to define the standard position to which the foundations would
be removed from below the sea bed. In addition, all cables and connections would be uncoupled or cut.
Oil and fluids would be secured, and loose items would be either removed or secured to prevent spillages
and to increase the safety of the operation. Once these activities are complete the WTGs would be
deconstructed using a heavy-lift vessel following the same relative sequences as construction but in
reverse (RAP, 2014 Section 3.7).
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Figure 1: Alternative A — The Proposed Action
Outer Continental Shelf Block 6111, aliquots D, H, and L (Table 1)

The reasonably foreseeable impacts of Alternative A (Proposed Action) on environmental and
socioeconomic resources are described in detail in Chapter 3 of this EA.

2.2 Alternative B — Alternate Turbine Location (adjacent to the Virginia WEA)

Under Alternative B, BOEM would approve research activities including the construction, operation,
maintenance, and eventual decommission of two turbines within the three northern aliquots of the
proposed research lease area (aliquots H, L, P of OCS block 6061) that are directly north of the area
identified under the Proposed Action (Figure 2). Like the Proposed Action, this alternative includes the
construction, operation, maintenance, and eventual decommission of the export cable to shore; however,
the export cable would be approximately 1.5 nautical miles (2.8 km) longer (total approximately 25.5
nautical miles [47.2 km]).
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Figure 2: Alternative B — Alternate Turbine Location (adjacent to Virginia WEA)
Outer Continental Shelf Block 6061 aliquots H, L, and P (Table 1)

The reasonably foreseeable impacts of Alternative B on environmental and socioeconomic resources are
described in detail in Chapter 3 of this EA.

2.3 Alternative C — Alternate Turbine Location (within the Virginia WEA)

Under Alternative C, BOEM would approve research activities including the construction, operation,
maintenance, and eventual decommission of two turbines within the Virginia WEA (OCS blocks 6062
and 6112) rather than the proposed research lease area (Figure 3). Like the Proposed Action, this
alternative includes the construction, operation, maintenance, and eventual decommission of the export
cable to shore, however, the export cable would be approximately 1.0 nautical mile (1.8 km) longer (total
approximately 25 nautical miles [47.2 km]). The specific blocks within the WEA were chosen by BOEM
as a reasonable alternative because DMME would be more likely to select these for development because
they are adjacent to the VOWTAP proposed research lease area and have been surveyed by DMME.
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Figure 3: Alternative C — Alternate Turbine Location (within the Virginia WEA)
Outer Continental Shelf Block 6062 and 6112 (Table 1)

The reasonably foreseeable impacts of Alternative C on environmental and socioeconomic resources are
described in detail in Chapter 3 of this EA.

2.4 Alternative D — Alternate Export Cable Landfall (Croatan Beach)

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall
location. In the RAP, DMME considered several criteria when examining potential export cable landfall
locations (RAP, 2014, Section 2.3.1). The RAP identified a potential landfall site at the Croatan Beach
public parking lot which is owned by the City of Virginia Beach, Virginia (Figure 4). This location is
slightly north of the landfall location identified in the Proposed Action (Camp Pendleton). Landfall to
interconnection point would be 0.91 nautical miles (1.5 km), slightly longer than the length under the
Proposed Action (0.68 nautical miles [1.3 km]). Alternative D also would require crossing Lake
Christine. One option (identified as RAP Alternative 3A) extends north along Regulus Road for
approximately 400 ft (122 m) and then would require a 1,200 ft (366 m) horizontal directional drill under
the Lake Christine to Lake Road. The second option (Alternative 3B; RAP, 2014) angles to the northwest
for approximately 620 ft (189 m) and then would require a 750 ft (229 m) HDD to Lake Road. Both RAP
Alternatives 3A and 3B include an approximately 0.5 acre (0.2 hectare) temporary workspace at each end
of the Lake Christine crossing to accommodate HDD equipment.
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All the environmental consequences associated with selecting Alternative D would be the same as those
associated with Alternative A, except for impacts associated with a longer on-shore cable route to connect
with existing Dominion electrical infrastructure, increased public access to the site, and required

archeological work for the longer on-shore cable route. On-shore cable routes from the Croatan Beach
location are outlined in Section 3.2.3 of the RAP (2014).

© Interconnection Point

05
A Camp Pendleton Landing Location Nautical Miles

A\ Croatan Beach Landing Location

0 05 1
=== Cinshore Cable Route Altemnative 1 K

== Onshore Cable Route Alternative 2 Map ID: ERE-2014-1025

Figure 4: Alternative D — Alternate Export Cable Landfall (Croatan Beach)

Under Alternative D, the construction, operation, maintenance, and eventual decommission of the
export cable landfall (0.91 nautical miles (1.7 km) from landfall to the interconnection point) would
occur at the Croatan Beach public parking lot (Table 1).

The reasonably foreseeable impacts of Alternative D on environmental and socioeconomic resources are
described in detail in Chapter 3 of this EA.

13



2.5 Alternative E — No Action

Under the No Action Alternative, no research activities, including the construction, operation,
maintenance, and eventual decommission of two turbines and an export cable to shore, would not be
approved on the OCS offshore Virginia at this time. Any potential environmental and socioeconomic
impacts, described under Alternative A would not occur or would be postponed.

2.6 Past, Present and Future Activities on the Atlantic OCS and Adjacent State
Waters and Coastal Areas (hereafter referred to as cumulative activities)

2.6.1 Introduction

The CEQ regulations for implementing NEPA define cumulative effects as the impact on the environment
that results from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (Federal or non-Federal) or person undertakes such
other actions (40 CFR § 1508.7). Cumulative effects may result from the accumulation of similar effects,
or the synergistic interaction of different effects (CEQ, 1997).

To the extent possible the cumulative activities cover the life of the Proposed Action, 2017 to 2046
(Section 2.1). BOEM reviewed potential activities that would occur on the Atlantic OCS as well as
activities that would take place in state waters. The geographic boundaries for the analysis for marine
mammals, sea turtles, fish, and birds include the entire U.S. East Coast given their migratory nature. For
resources with more localized impacts, BOEM’s analysis centers on the waters in and around the
proposed Research Project area, and Virginia Beach.

The information on existing activities and assumptions about future activities is from existing NEPA
documents, along with new information that has become available since their publication. The reasonably
foreseeable future activities are described below. BOEM’s impact analysis of these activities and the
incremental contribution of VOWTAP are presented by resource in Chapter 3.

2.6.2 Site Assessment Activities and Other Fixed Structures

The ocean is filled with many obstacles that mariners navigate around. Examples include environmental
and oceanographic buoys that monitor weather and wave conditions. NOAA’s National Data Buoy Center
deploys dozens of buoys offshore to collect data (NOAA, 2014a). The USCG maintains hundreds of
lighthouses and buoys in the mid-Atlantic for coastal navigation (USCG, 2014) Nearest to the proposed
action area is the Chesapeake Light platform, which is located 13 nm offshore Virginia Beach, west of the
Virginia WEA.

A holder of a BOEM OCS lease can evaluate the meteorological conditions, such as wind resources, with
the approved installation of towers or buoys. As of October 2014, the only meteorological tower on the
OCS is located in Nantucket Sound, off the coast of Massachusetts. Two limited leases offshore New
Jersey expired in November 2014. The lessees have one year from expiration to remove the two existing
meteorological buoys. Because this would occur prior to construction of VOWTAP, these buoys were not
considered in this EA.

As of October 2014, BOEM has received plans and applications for data collection devices that could be
installed before or during construction of VOWTAP:

Two meteorological buoys under the Delaware commercial lease;

Two meteorological towers under the adjacent Virginia commercial lease;

Two meteorological buoys under the proposed research lease for VOWTAP; and

A meteorological tower and/or two meteorological buoys under a proposed limited lease offshore
Georgia.
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BOEM'’s previous EA concluded that site assessment activities (construction, operation and
decommissioning of meteorological towers and buoys) would have negligible to minor impacts (BOEM,
2012a). All sitings of ocean-deployed assets are completed in consultation with coastal authorities, such
as the USCG, so heavily used marine vessel transit corridors are avoided and these structures are charted
to avoid hazards to navigation (NOAA, 2014a).

Impacts from these activities considered in the cumulative analysis include:

o Negligible to minor impacts during met tower construction or buoy deployment from vessel
traffic, which could can cause noise or lead to collisions with marine mammals or sea turtles;

o Small minor-impact spills of fuel from non-routine events; and

o Increased risk of collisions with objects in the ocean for migratory birds, bats, and vessels.

Appropriate mitigation measures are taken during BOEM’s SAP approval process, so disturbances to
benthic and archaeological resources are avoided through survey work.

2.6.3 Wind Energy Development

As of October 2014, there are no wind energy facilities existing or under construction on the Atlantic
OCS. In state waters off the Maine coast, a consortium, led by University of Maine, deployed a wind
turbine rated at 20-kW on a floating platform in June 2013. The DOE indicated that the turbine would be
removed in 2014 (OEERE, 2013) and therefore, they are not considered in this EA.

BOEM anticipates three wind energy projects could begin construction before or during the construction
of VOWTAP. To date, the only plans received by BOEM for construction of turbines on the OCS have
been for the Cape Wind Project offshore Massachusetts and VOWTAP, the subject of this EA. In
September 2014 the U.S. Army Corps of Engineers issued a permit for the Block Island Wind Farm in
Rhode Island state waters. Onshore construction for that project could begin as early as 2014 and offshore
construction as early as 2015 (DWW, 2014). Fishermen’s Energy wind facility proposed in New Jersey
state waters has been fully permitted (Fishermen, 2014).

BOEM has issued multiple commercial wind energy leases. BOEM plans to hold two additional offshore
wind lease sales by early 2015. The Bureau has also identified three WEAs offshore North Carolina, and
is planning for additional WEAs offshore New York and South Carolina. The reasonably foreseeable
consequence of lease issuance is site characterization surveys (i.e., shallow hazards, geological,
geotechnical, and archaeological resource surveys) (Section 2.6.4). Given the nature of the nascent
offshore wind energy sector, BOEM feels it is too speculative to consider any construction of wind
energy facilities in these leases. This assumption is based on the experiences of the wind industry offshore
northern Europe, which has seen rapidly changing technology and numerous project designs. The project
design and the resulting environmental impacts are often geographically and design specific, and
therefore it would be premature to analyze environmental impacts related to approval of any future COP
at this time (Musial and Ram, 2010; Michel et al., 2007). Additional analyses under NEPA would be
required before any future decision is made regarding construction of wind energy facilities on the OCS.
Therefore, the cumulative analysis in this EA is limited to offshore wind energy projects that have been
approved or are currently under review.

Chapter 7.6.2 of the Programmatic EIS (MMS, 2007) discusses generic cumulative impacts associated
with offshore renewable energy on environmental and socioeconomic resources. The main impacts are
listed below.

15



Construction: The largest impacts are likely to come from installation of the wind turbine and electric
service platform (ESP) foundations and the submarine power cables. These impacts include:

e Moderate impact from noise due to short term, localized pile-driving activities could occur during
foundation installation.

o Disturbance of the seafloor could result in negligible to major impacts on seafloor habitat under
and adjacent to the foundations and cables.

e Negligible to moderate impacts to coastal habitats (e.g., wetlands, barrier beaches) from
transmission cable installation and construction of onshore facilities.

e Minor to moderate air quality impacts, mainly from fugitive dust emissions as well as emissions

of SO, and ozone precursors.

Operation: Minimal maintenance vessel activity and underwater disturbance during operations is
expected. Potential impacts include:

¢ Negligible to minor impacts from vessel traffic that could can cause noise or lead to collisions
with marine mammals or sea turtles.

o Small, minor-impact spills of fuel, lubricating oil, or dielectric fluids. A larger spill of dielectric
fluid stored on an ESP or of fuel or lubricating oil from a vessel could cause moderate to major
impacts but is highly unlikely. Impacts from a spill as a consequence of a vessel collision could
be moderate to major.

e Minor to moderately adverse impacts to sea turtles due to hatchling disorientation from the
lighting from onshore facilities with possible major impacts on sea turtles if nests or aggregates of
hatchlings are destroyed during onshore operations.

e Minor to potentially major impacts due to marine and coastal birds as well as migrating inland
birds may experience turbine collisions; endangered species would be the most impacted.

e Impacts to visual resources may occur.

o Negligible impacts on radar operations.

In general, most impacts would be negligible to moderate for all phases of wind energy development
assuming that proper siting and mitigation measures are followed. Vessel activity on the OCS related to a
wind facility is relatively low, with only a few support vessels in operation at any one time during the
highest activity period (construction). Potential impacts during the construction phase are the highest,
because this phase involves the highest amount of vessel traffic, noise generation, and air emissions.
There is a potential for major impacts to some threatened and endangered species of marine mammals,
birds, or sea turtles from vessel or turbine strikes, disturbance of nesting areas, alteration of key habitat, or
low-probability large spills of fuel or lubricating oil or dielectric fluids, because population-level impacts
are possible from injury or death of individual females if population numbers are critically low.
Compliance with the regulations and coordination with appropriate wildlife protection agencies would
ensure that project activities would be conducted in a manner that would greatly minimize or avoid
impacting these species or their habitats (see Chapter 4, Consultation and Coordination of this EA).
Moderate impacts to fish and fisheries could occur due to the establishment of exclusion zones within
wind energy facilities. Potential visual impacts can be mitigated through several means, especially siting
facilities away from sensitive areas.

2.6.4 Geological and Geophysical Activities

In February 2014, BOEM published a final programmatic environmental impact statement for proposed
geological and geophysical activities in the mid-Atlantic and South Atlantic planning areas and adjacent
state waters (BOEM, 2014a). The analysis covered three BOEM program areas: oil and gas, renewable
energy, and marine minerals over the time period of 2012 to 2020.
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The Atlantic G&G FPEIS does not authorize any specific activities, but is a tool for BOEM to determine
when significant impacts to resources could occur and any mitigation or monitoring measures that may be
needed. For an activity to occur, a site specific NEPA analysis would need to occur. Types of activities
analyzed include various types of deep penetration seismic air gun surveys, electromagnetic surveys,
geological and geochemical coring, and various remote sensing; high resolution geophysical (HRG)
surveys; and geological and geotechnical bottom sampling. See the Atlantic G&G FPEIS (BOEM, 2014a)
for specific details.

Impacts from these activities considered in the cumulative analysis include:

Increased underwater noise on marine mammals, sea turtles, fishes, birds and other marine life;
Increased vessel traffic;

Increased seafloor-disturbing activities;

Development of vessel exclusion zones;

Increased marine trash and debris; and

Increase in accidental fuel spills.

Anticipated areas that would have G&G surveying include those associated with the Atlantic Wind
Connection Project, which is a proposed offshore high voltage direct current transmission system offshore
New York, New Jersey, Maryland, Delaware, and Virginia that would interconnect offshore wind
generation to the onshore grid (Section 2.6.5).

In the Atlantic G&G FPEIS (BOEM, 2014a), BOEM assumed the survey activities as shown in Table 2
and Table 3. The Bureau also anticipates HRG surveys for OCS sand borrow projects to occur in
Delaware, Maryland, North Carolina, and South Carolina.
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Table 2: Projected Levels of Geological and Geophysical Activities for Renewable Energy Site
Characterization and Assessment in the mid-Atlantic and South Atlantic Planning Areas, 2012-

2020

Geotechnical Surveys

Renewable HRG Surveys
Energy Area (max km/hours) CPT Geologic Coring | Grab Samples
(min-max) (min-max) (min-max)
Delaware 14,880/2,410 224-720 224-720 224-720
Maryland 13,030/2,110 196-630 196-630 196-630
Virginia 18,400/2,980 266-855 266-855 266-855
North Carolina 327,850/53,150 | 4,956-15,930 4,956-15,930 4,956-15,930
mid-Atlantic Subtotal 374,160/60,650 5,642-18,135 5,642-18,135 5,642-18,135
South Carolina 27,830/4,510 420-1,350 420-1,350 420-1,350
Georgia 27,830/4,510 420-1,350 420-1,350 420-1,350
Florida 27,830/4,510 420-1,350 420-1,350 420-1,350
South Atlantic Subtotal 83,490/13,530 1,260-4,050 1,260-4,050 1,260-4,050
AWC Cable 6,600/820 12-24 12-24 12-24
Total 464,250/75,000 | 6,914-22,209 6,914-22,209 6,914-22,209

HRG = high-resolution geophysical
CPT = cone penetrometer test

AWC = Atlantic Wind Connection, 2014
Source: BOEM, 2014a; Table 3-4
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Table 3: Projected Levels of Miscellaneous Geological and Geophysical Activities for Oil and Gas
Exploration in the mid-Atlantic and South Atlantic Planning Areas, 2012-2020

Survey Type Number of Sampling Events
Magnetotelluric Surveys 0-2 surveys
Gravity and Magnetic Surveys (remote sensing) 0-5 surveys
Aeromagnetic Surveys (remote sensing) 0-2 surveys
Continental Offshore Stratigraphic Test Wells 0-3 wells
Shallow Test Drilling 0-5 wells
Bottom Sampling 50-300 samples

Source: BOEM, 2014; Table 3-4
2.6.5 Transmission

BOEM is currently considering an application from Deepwater Wind requesting a right-of-way grant for
an eight nm, 200-foot wide corridor in federal waters to connect their proposed offshore wind farm,
located in Rhode Island state waters, to the Rhode Island mainland. The Block Island transmission system
submarine cable would be installed, at a target depth of 6 ft below the seafloor, using a jet plow to
minimize sediment re-suspension and seafloor disturbance. The cable would cross four existing
telecommunications cables in federal waters, and the developer would consult with the existing cable
owners per best management practices.

In March 2011, BOEM received an unsolicited right-of-way grant application for a subsea backbone
transmission system (referred to as the Atlantic Wind Connection [AWC] project) in state waters and on
the OCS offshore the states of New York, New Jersey, Delaware, Maryland, and Virginia. The project is
proposed to be built in three phases: the first phase would connect southern and northern New Jersey,
which could be operational by 2021; the second phase—the Delmarva Energy Link, would serve wind
facilities to be built at least 10 miles off the coasts of Delaware, Maryland and Virginia; the third phase
would connect the two phases for one continuous transmission line (AWC, 2014).

Potential effects of these projects could include:

Increased vessel traffic and associated effluent discharges, air emissions, and noise;
Increases of accidental releases of trash and marine debris;

Intermittent underwater noise associated with construction; and

Temporary disturbance of benthic habitat from cable installation.

2.6.6 Marine Minerals Use

BOEM has executed 46 agreements/leases to date and we are currently working on over a dozen projects
that are in various stages of completion. The total number of cubic yards conveyed is over 92 cubic yards
of OCS sand. It is important to note that some of the leases are for repeat uses of the same borrow area.
Activity along the eastern seaboard has increased following Hurricane Sandy in 2012, as BOEM works
with states to use OCS sand resources in support of coastal resiliency efforts. Historically, sand resources
were primarily obtained within state waters; however, as state resources become depleted the use of OCS
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resources is expected to increase in the future. The dates in Table 4 are estimated construction dates based
on the best available information with a high level of uncertainty.

The one project in the vicinity area of VOWTAP is the Dam Neck Naval Annex Coastal Restoration. In
July 2013, BOEM and the U.S. Navy signed a Memorandum of Agreement for oceanfront and dune
system stabilization and restoration at Naval Air Station Oceana, which is adjacent to Camp Pendleton in
Virginia Beach, Virginia. In 2014, BOEM has issued leases for OCS sand for Virginian coastal
restoration projects at Sandbridge Beach, Dam Neck, and Wallops Island.

Table 4: Forecasted Restoration Projects

vear Project State (thc():uysc:lc;/ z:Jucheyd) Offt')sirféiziim)
Mid-Atlantic Projects
Rehoboth/Dewey DE 360 5
Bethany/S. Bethany DE 480 5
Atlantic Coast of Maryland MD 800 12-16
2014-2016 Wallops Island VA 806 18-20
Sandbridge VA 2 5
West Onslow/North Topsail NC 866 6-9
Bogue Banks NC 500 3-5
Rehoboth/Dewey DE 360 4.8
Bethany/S. Bethany DE 480 4.8
2017-2020 Atlantic Coast of Maryland MD 800 12-16
Surf City/North Topsail NC 2,640 5-8
Wrightsville Beach NC 800 N/A
to 2020 Unknown Projects 4,000
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. Cycle Volume Distance
vear Project State (thousand cubic yd) Offshore (km)
South Atlantic Planning Area
2012-2013 Patrick Air Force Base FL 310 3-8
Grand Strand SC 2,300 4-7
Brevard County North Reach FL 516 3-8
2014-2016
Brevard County Mid-Reach FL 900 3-8
Brevard County South Reach FL 850 3-8
Folly Beach SC 2 5
Duval County FL 1,500 10-11
2017-2020
St. Johns FL N/A 3-6
Flagler FL N/A 3-5
to 2020 Unknown Projects 4,000

Source: BOEM, 2014 (Table 3-7)
2.6.7 Dredged Material Disposal

There are 13 designated dredged material disposal sites on the Atlantic OCS ranging from Dam Neck,
Virginia, to Canaveral Harbor, Florida. The disposal sites are used for the disposal of dredged material
from the creation and maintenance of navigation channels. Typically, sites are permitted for continuing
use, and the activity level varies depending on the dredging requirements for particular ports. BOEM
assumes similar levels as present.

Reasonably foreseeable impacts of OCS sand mining and disposal of dredge material disposal include:

Increased seafloor disturbance, turbidity, and benthic habitat alterations;

A risk of direct physical impacts to sea turtles;

Increased vessel traffic and associated effluent discharges, air emissions, and noise;
Accidental releases of trash and marine debris;

A risk of fuel spills; and

Increased coastal and dune habitat at Dam Neck beach (which may create nesting habitat for
threatened birds and turtles).

2.6.8 Liquefied Natural Gas Terminal

The Port Ambrose Liquefied Natural Gas (LNG) Project would consist of shuttle and regasification
vessels that transport LNG to a remote offshore location for regasification with the resulting gas directly
input into a new subsea pipeline system. The Port would be located approximately 19 miles south of
Jones Beach, New York. Installation of the buoy and pipeline systems is scheduled to be completed
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during a nine month period. The project still requires various state and Maritime Administration approval
decisions, which are expected in 2015.

Potential effects of this project could include:

o Increased vessel traffic associated with construction of the marine pipeline system and then operation
of the shuttle;

e Intermittent underwater noise associated with construction of the marine pipeline system; and

e Temporary disturbance of benthic habitat from pipeline installation.

2.6.9 Military Range Complexes and Civilian Space Program Use

A comprehensive summary and analysis of current and expected future U.S. Navy operations is available
(Navy, 2013a). In this EA, BOEM considered anti-submarine warfare training related to Atlantic fleet
active sonar training and activities in the Virginia Capes Range Complex (Delaware to North Carolina
from the shoreline to 155 nautical miles seaward). Additional details are available in Section 3.6.7
(BOEM, 2014a).

Potential impact producing factors include:

Acoustic stressors (e.g., sonar, explosives, air guns, noise from weapons, vessels and aircraft);
Energy stressors (e.g., electromagnetic devices, high energy lasers);

Physical disturbances and strike stressors (e.g., increased vessel traffic, military expended materials);
Entanglement stressors (e.g., fiber optic cables and guidance wires); and

Ingestion stressors (e.g., military expended materials).

2.6.10 Shipping and Marine Transportation

More than 54,000 vessel transits (involving commercial vessels of at least 150 gross registered tons)
occur at U.S. east coast ports per year (BOEM, 2014a). Other vessels using these ports include military
vessels, commercial business craft (tug boats, fishing vessels, and ferries), commercial recreational craft
(cruise ships and fishing/sight-seeing/diving charters), research vessels, and personal craft (fishing boats,
houseboats, yachts and sailboats, and other pleasure craft). Over the cumulative assessment time period,
BOEM assumes that shipping and marine transportation activities would increase above the present level,
due in part to the expansion of the Panama Canal. Scheduled for completion in 2015, the expansion of the
Canal would double the annual throughput capacity (MARAD, 2013). Together, these changes would (a)
affect the size of vessels calling at some U.S. ports and the types of carrier services offered at those ports,
and (b) require changes in some port infrastructure to handle larger vessels.

While the United States has ports on the East Coast (e.g., New York, Baltimore, Hampton Roads,
Virginia) that would be ready with deeper channels for the larger ships, there is a lack of post-Panama
Canal capacity at South Atlantic ports (USACE, 2013). Emphasis on effective environmental and
socioeconomic impact mitigation is expected to continue, if not increase (USACE, 2013). Dredging
impacts for deeper channels is discussed in Section 2.6.6.

Reasonably foreseeable impacts associated with increased oceanic transportation include:

Increase in vessel traffic, including associated effluent discharges, air emissions, and noise;
Increase in use of underused capacity at ports and creation of jobs;

More accidental releases of trash and marine debris;

Increased risk of fuel spills from commercial vessels; and

Increased vessel strikes.
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2.6.11 Climate Change

Warming of the earth’s climate system is occurring, and most of the observed increases in global average
temperatures since the mid-twentieth century are very likely due to the increase in anthropogenic
greenhouse gas concentrations (USGCRP, 2014). Globally, many environmental effects have been
documented, including widespread changes in precipitation patterns; changes in the frequency of extreme
weather events; warming of lakes and rivers, with effects on thermal structure and water quality; changes
in the timing of spring events; and acidification of marine environments (IPCC, 2014). Reasonably
foreseeable marine environmental changes that could result from climate change over the next century
include altered timing and routes for migratory marine mammals and birds; changes in shoreline
configuration that could adversely affect sea turtle and shorebird and seabird nesting beaches and prompt
increased levels of beach restoration activity (and increased use of OCS sand sources); changes in
estuaries and coastal habitats due to interactive effects of climate change along with development and
pollution; and impacts on calcification in plankton, corals, crustaceans, and other marine organisms due to
ocean acidification (BOEM, 2014a). However, during the time period of the cumulative assessment,
environmental changes are difficult to discern from effects of other natural and anthropogenic factors and
therefore have not been considered in this EA.
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3 ENVIRONMENTAL AND SOCIOECONOMIC
CONSEQUENCES

3.1 Physical Properties
3.1.1 Air Quality

A detailed description of air quality offshore Virginia can be found in Chapter 4 (Section 4.1.1.1 of the
Mid Atlantic EA [BOEM, 2012a]). The following information is a summary of the resource description
incorporated from the Mid Atlantic EA and relevant new information for the Proposed Action that has
become available since the document was prepared, including information from the RAP.

3.1.1.1 Description of the Affected Environment

The location of the Proposed Action is 24 nautical miles east of the City of Virginia Beach, Virginia. The
project could affect the air quality in the Hampton Roads planning district, one of the 21 planning districts
in the Commonwealth of Virginia and in the coastal and offshore waters of Virginia. The Hampton Roads
planning district consists of the cities of Chesapeake, Hampton, Newport News, Norfolk, Poquoson,
Portsmouth, Suffolk, Virginia Beach, and Williamsburg as well as the counties of Gloucester, Isle of
Wight, James City, and York. Vehicles, vessels, machinery, and equipment associated with the Proposed
Action both onshore and off would emit pollutants in these areas.

Facilities in the cities of Virginia Beach, Norfolk, and Newport News are anticipated to serve as potential
construction ports, operation and maintenance facilities, and base ports for VOWTAP. Dominion would
locate these Proposed Action support facilities at existing ports, marinas, waterfront industrial site(s),
nearby commercial site(s), or existing Dominion facilities in the three-city area. Most of the harbors and
associated coastal areas in Virginia are heavily developed metropolitan and industrial areas and have
historically been, and continue to be, host to very large volumes of rail, road, vessel, and air traffic, all of
which emit air pollutants.

Section 3.2.6 of the RAP (2014) provides additional details for the construction port, operations and
maintenance, and base port facilities.

All regulatory controls on OCS activities that affect air quality are detailed in Section 4.1.1.1.1 of the Mid
Atlantic EA and are summarized below for the Hampton Roads area.

The Clean Air Act (CAA) of 1970 directed the U.S. Environmental Protection Agency (USEPA) to
establish National Ambient Air Quality Standards (NAAQS) for air pollutants that are listed as criteria
pollutants because there was adequate reason to believe that their presence in the ambient air “may
reasonably be anticipated to endanger public health and welfare.” The only criteria pollutant of concern is
8-hour ozone for the project area. On June 1, 2007, the Hampton Roads area was designated
attainment/maintenance for the 1997 8-hour ozone NAAQS with USEPA approval (72 FR 30490). On
June 6, 2013, USEPA proposed to revoke the 1997 8-hour NAAQS (78 FR 34178), but this has not been
finalized. In 2010, the USEPA strengthened the 8-hour “primary” ozone standard to the new 2008 ozone
NAAQS (77 FR 30088) where 8-hour ozone is 0.075 ppm and on May 21, 2012 (77 FR 30088), the
Hampton Roads area was designated as attainment for the 2008 ozone NAAQS. In addition to being in
attainment of the current 2008 ozone NAAQS, the area is in attainment (or unclassified) for all other
NAAQS. Until the 1997 8-hour ozone NAAQS is revoked, the Hampton Roads area is considered an
0zone maintenance area subject to General Conformity requirements.
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The USEPA is authorized to regulate the air emissions associated with sources situated in the OCS in
accordance with the OCS regulations in 40 CFR Part 55. VOWTAP is located approximately 24 nm (43
km) from the coastline of Virginia (approximately 20.3 nm [43.2 km] from the Virginia seaward
boundary). All OCS sources located within 25 mi (40 km) of a state’s seaward boundary are subject to the
same requirements as would be applicable if the source were located in the corresponding onshore area.

The USEPA General Conformity Rule (40 CFR § Part 51 and 93) ensures that federal actions comply
with the national ambient air quality standards, in order to meet the CAA requirement. The CAA requires
that federal actions resulting in emissions in non-attainment areas and maintenance areas in a state
conform to the federally approved state implementation plan. The Hampton Roads area is considered an
ozone maintenance area therefore vessels supporting construction, operations and maintenance, and
decommissioning activities traveling through state waters would require a conformity determination if
volatile organic compounds (VOC) emissions exceed 50 tons per year and or nitrous oxides (NOX)
emissions exceed 100 tons per year (EPA, 2014).

VOWTAP would require a New Source Review (NSR) permit from the USEPA if projected emissions
are estimated to be more than 100 tons per year of any criteria pollutant (Table 5). Activities regulated
under the NSR permit include offshore wind turbines, any vessels for the purposes of constructing,
servicing, or decommissioning the wind turbines and transmission cables, and seafloor boring. Due to the
issuance of a NSR permit, a conformity determination may not be required if the portion(s) of the
Proposed Action that include major new sources fall under the NSR program (40 CFR § Part 55.2
(section 173 of the Act)). Emissions from vessels servicing or associated with the Proposed Action’s
construction activities while at the VOWTAP location and while in transit within 25 miles would be
included in the “potential to emit” of the OCS sources, and are considered direct emissions from the OCS
source.

3.1.1.2 Impact Analysis of Alternative A (Preferred Alternative)

Impacts of Routine Activities and Events

There would be indirect emissions associated with construction, operations and maintenance of the
Proposed Action as well as indirect emissions associated with the decommissioning of the turbines.
However, the volume of pollutants emitted during these activities both onshore and offshore, in light of
existing activity and vessel traffic and current ambient air quality, the heavily developed nature of many
of the port and coastal areas that could be affected, and prevailing westerly winds, the reasonably
foreseeable impacts of Alternative A on existing air quality would be minor, if detectible onshore. Normal
operation of the project would not directly generate emissions of any regulated air pollutants including
greenhouse gases. It is anticipated that Alternative A would add 11.42 tons of VOCs, 240.44 tons of NOX,
125.85 tons of carbon monoxide (CO), 12.64 tons of particulate matter with a diameter of ten
micrometers or less (PM10), 12.27 tons of particulate matter with a diameter of 2.5 micrometers or less

(PM2.5), 0.06 tons of sulfur dioxide (SO>), 2.23 tons of hazardous air pollutants (HAPs), and 18,123 tons

of greenhouse gases also known as carbon dioxide equivalent (CO2€) emissions in connection with
onshore construction and the offshore construction of two turbines and export cable in 2017 (Table 5).
Operations and maintenance activities, including vessel trips would contribute 0.21 tons of VOCs, 6.02
tons of NOx emissions, 3.01 tons of CO, 0.23 tons of PM10, 0.22 tons of PM2.5, 0.001 tons of SO,, 0.04
tons of HAPs, and 429 tons of CO,€ are also projected in 2017. Projected pollutant emissions for 2018
only occur during turbine operations and are negligible.

Construction Air Emissions

Emissions associated with the construction phase of the Proposed Action would result from transport of
construction materials and the use of construction equipment. The construction process is described in
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Section 3.3.4 of the RAP (2014). Detailed equipment listings and information for each type of
construction activity and resulting air emission calculations and methodology are presented in Appendix |
of the RAP. A summary of the types of vessels and their function during the construction phase of the
Proposed Action can be found in Section 3.3, Table 3.3-1 of the RAP (2014). Table 4.16-1 of the RAP
(2014) summarizes emissions resulting from onshore and offshore construction.

Table 5: Estimated Construction Emissions

Estimated 2017 Emissions (tons)

Activity a . .
VOC NOx co PM10~ | PM2.5 SO, | HAPs co,e
Onshore Construction
Export Cable 0.21 1.81 1.02 0.12 0.12 0.003 0.04 347
Landfall

Construction

Onshore 0.16 1.29 0.82 0.08 0.08 0.002 0.03 263
Interconnection
Cable & Switch

Cabinet Installation

Interconnection 0.08 0.52 0.54 0.03 0.03 0.001 0.01 148
Station Installation

Subtotal 0.45 3.62 2.38 0.23 0.23 0.006 0.08 758

Offshore Construction

Offshore Turbine 9.62 203.27 | 105.24 11.19 10.86 0.049 1.92 14,762
Installation
Offshore Cable 1.35 33.55 18.23 1.22 1.18 0.008 0.23 2,603
Installation
Subtotal 10.97 236.82 | 123.47 12.41 12.04 0.057 2.15 17,365
TOTAL 11.42 240.44 | 125.85 12.64 12.27 0.06 2.23 18,123

a . .
volatile organic compounds
b . . . .
particulate matter with a diameter of ten micrometers or less

Cc . . . .
particulate matter with a diameter of 2.5 micrometers or less

All construction emissions are assumed to occur in 2017, even though construction activities may
commence in December of 2016.

Operations and Maintenance Emissions

The potential air emissions directly associated with the operation of the WTGs would be those generated
from the diesel-powered backup power system and the fugitive GHG emissions from circuit breakers. The
generators would each operate only during emergency situations and during testing and maintenance
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purposes for no more than an estimated maximum of 500 hours per year. It is currently anticipated that
there would be two emergency generators, one for each WTG. The emergency generators have an
approximate power rating of 125 kW. Each generator would have a 170-gallon sub-base tank as well as a
1,000-gallon external tank providing enough fuel to operate the generators for up to one week. The circuit
breakers will be insulated with sulfur hexafluoride (SFg), a colorless, odorless, non-flammable greenhouse
gas that is an efficient electrical insulator. Three circuit breakers are being proposed for the Project, one
associated with WTG 1 and two with WTG 2, each containing a maximum of approximately 7.1 pounds
of SFG

In addition to the backup power system and the circuit breakers, there would be some minor annual
operating emissions related to the equipment needed to periodically maintain the WTGs and to perform
various research and testing activities. These emissions would primarily be from diesel-fueled crew boats
and maintenance equipment.

Table 6 provides a summary of the annual estimated air emissions resulting from the operational phase of
the Proposed Action Detailed emission calculations and methodology are presented in Appendix | of the
RAP.

Table 6: Estimated 2017 Operating and Maintenance Emissions

Estimated 2017 Emissions (tons)
Activity
VOC NOXx co PM10 | PM25 | g0, HAPs co,e
Operations 0.20 5.80 2.96 0.22 0.21 0.0008 0.04 413
and
Maintenance
Emergency 0.01 0.22 0.05 0.01 0.01 0.001 0.0004 16
Generators
Circuit 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.6
Breaker
Fugitive GHG
Total 0.21 6.02 3.01 0.23 0.22 0.001 0.04 429

Decommissioning Emissions

The operational life of the Proposed Action would be 20 years, upon which the WTGs and associated
equipment may be decommissioned. The decommissioning process would basically be the reverse of
construction utilizing similar vessel types and similar operating scenarios. Since decommissioning of the
project would occur in the future, estimating emissions would be impractical and highly speculative.
However, the emissions associated with this activity would probably be comparable to but lower than the
emissions from the offshore construction activities (RAP, 2014, Section 4.16.2.3).

Air Emission Summary

As shown in Table 5 and Table 6, the largest amount of air emissions associated with VOWTAP would
be generated during the construction phase of the project. Table 7 presents a comparison of expected
emissions from the Proposed Action with emissions estimates for the greater Hampton Roads planning
area.
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Table 7: Comparison of Emissions: VOWTAP and Hampton Roads Area

Pollutant 2017 — Emissions Estimates (tons per year)
Hampton Roads Area VOWTAP % VOWTAP of
Hampton Roads Area

VOC 48,019 11.63 0.02

NOXx 47,405 246.45 0.52

CcO 249,476 128.87 0.05
PM10 22,864 12.87 0.06

SO 27,733 0.07 0.0003

VOWTAP 2017 emission estimates assume all construction activity is occurring in 2017 and the
annual operational emissions occur for 6 months in 2017. The 2017 Hampton Roads Area
emission estimates are from Table 5 in the Hampton Roads Ozone Advance Action Plan, April
2013 (VADEQ, 2014a)

Because projected emissions are estimated to be more than 100 tons in a year for NOx (246.45 tons) and
CO (128.87 tons) a NSR permit would be required. In October 2014 Dominion submitted an Outer
Continental Shelf Air Permit Application to the Virginia Department of Environmental Quality. The
permit will ensure that air quality is not significantly degraded and that the progress made in achieving
maintenance for 1997 8-hour ozone is not reversed. Because a NSR permit would be required for the
Proposed Action, a General Conformity Determination is no longer required. A summary of the non-
applicability of General Conformity for the Proposed Action is included here, but the Support Document
for Clean Air Act General Conformity (Tetra Tech, 2014) document details the regulations, equipment,
activities and emission calculations that apply to the NSR permit and to the general conformity
requirements respectively. Of the total 246.45 tons of NOx projected in 2017 164.54 tons of it will be
directly from OCS sources. Those sources include 27.76 tons from the derrick barge to be used for the
installation of foundations for the wind turbines, 136.47 tons from the jack-up vessel used for the
installation of the wind turbines, 0.09 tons from the support barge used to transport the foundations and
other equipment and as a work platform, and 0.22 tons from the emergency generator. Another 77.11 tons
of NOx would be non-OCS sources that would be included in the OCS permit as “potential to emit”
sources. The non-OCS potential to emit sources include 38.79 tons of NOx for the installing the turbine
offshore, 32.52 tons for the installation of the offshore cable and 5.80 tons for operations and
maintenance. Of the 246.45 tons of NOx projected in 2017, 4.80 tons of NOx remain that are part of the
construction sources, but not included in the OCS permit because they are neither OCS sources or meet
the definition of “potential to emit”. The additional construction sources include the export cable landfall
construction, onshore interconnection cable and switch cabinet installation, the interconnection station
installation, the HDD shore transition and Survey activities, and worker commute. These additional
construction sources would fall under the requirements of a conformity determination, however, they are
below the 100 tons per year threshold for NOx and therefore the requirements of general conformity do

not apply.
Greenhouse Gas Emissions and Climate Change

Greenhouse gases (GHGS) are gas emissions that trap heat in the atmosphere. These emissions occur from
natural processes and human activities. Scientific evidence indicates a trend of increasing global
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temperature over the past century due to an increase in GHG emissions from human activities (IPCC,
2007). See further discussion in Section 2.6.10. The primary anthropogenic greenhouse gases include

carbon dioxide (CO>), methane (CHy), and nitrous oxide (N2O) (MMS, 2007). Construction activities
associated with Alternative A are projected to emit 18,123 tons of CO, equivalent emissions and
operational activities are projected to emit 429 tons of CO5 equivalent in 2017.

During the construction, operations and maintenance, and decommissioning phases of Alternative A,
GHG emissions would occur. It is currently beyond the scope of existing science to identify a specific
source or discrete amount of GHG emissions and designate it as the cause of specific climate impacts at
any particular location (USGS, 2009).

In general, while it can be assumed that the GHG emissions associated with Alternative A contribute to
the phenomenon of climate change, these contributions are so small compared to the aggregate global
emissions of GHGs that they cannot be deemed significant, if their impact could even be detected.
Therefore, the GHG emissions from Alternative A would have a negligible effect to the environment via
contributions to climate change.

Best Management Practices

The International Maritime Organization established the International Convention on the Prevention of
Pollution from Ships (MARPOL, 1997), a treaty first adopted in 1997 to limit the exhaust gas from ships,
including SOx and NOx. MARPOL established an Emission Control Area (ECA) that consists of the U.S.
coastline out to 200 nautical miles (370 km) from land. Starting on January 1, 2015, the maximum fuel
sulfur limit would be 0.1 percent by weight within ECAs. However, since June 1, 2012, USEPA’s sulfur
limit on diesel fuel sold in the United States has been 0.0015 percent by weight (40 CFR § Part 80,
Subpart I). Because vessels providing construction or maintenance services for the Proposed Action
would be using this low-sulfur fuel, SOx emissions and fine particulate matter from diesel engines would
be minimized to the extent practicable. In addition to the restrictions of the sulfur content in fuel,
MARPOL Annex VI has established NOx limits for engines dependent on engines size and displacement.
Separately, diesel engines installed on marine vessels constructed on or after January 1, 2016 are required
to meet Tier 111 NOx requirements when operating within ECAs.

During construction, Dominion would comply with the OCS air rule (40 CFR § 55 et. seq.) wherein jack-
up vessels used for construction are considered stationary sources, and emissions controls on the engines
used for construction activities need to be consistent with those that would be required onshore. These
vessels, along with engines located on the WTG substructures, would be designated as stationary engines
subject to the applicable federal regulations (40 CFR § 60). Moreover, these diesel stationary engines
would be subject to USEPA regulations at (40 CFR § 63).

Dominion would require suppliers to provide equipment and fuels for the Proposed Action that have been
certified to be in compliance with the applicable USEPA standards or equivalent. These standards are
reflective of the best available control technology for non-road and marine engines, and account for the
use of state-of-the-art fuels, combustion controls and optimization, and available add-on controls for the
power rating and model year of the specific engine (RAP, 2014, Section 4.16.4).

Impacts of Non-routine Activities and Events

The most likely impact to air emissions from non-routine activities would be caused by vapors from the
accidental release of hazardous materials (RAP, 2014, Section 4.17.2.3) resulting from either vessel
collisions or allisions or from maintenance activities. A hazardous material spill could occur onshore,
near, or within the Proposed Action location. Potential hazardous materials from Proposed Action related
activities include hydraulic fluids, glycol, synthetic ester liquid, and diesel fuel. If a spill were to occur,
the lessee is responsible for quickly responding and cleaning up. A diesel fuel spill has the potential to
result in air quality impacts. VOWTAP would have two diesel-powered back-up generators, one for each
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WTG, with a total fuel capacity of 2,340 gallons. However, if a diesel fuel spill were to occur it would be
expected to dissipate very rapidly and then evaporate and biodegrade within a few days (MMS, 2007). Air
emissions from a diesel spill would be minor and temporary. A diesel spill occurring in the Proposed
Action location is not projected to have any impacts on onshore air quality because of the low amount of
diesel to be used at the Proposed Action location, the lessee’s responsibility for quickly responding and
cleaning up a spill, prevailing atmospheric conditions, and distance from shore. In a 2012 report by
BOEM (2012c¢) that includes multiple fuel types and some diesel, the document stated that spills that are
less than 31,500 may not persist long enough to warrant modeling and studying of impacts. Also, smaller
spills may go unnoticed and therefore are not regularly reported. For the 15-year period from1995 through
2009 spills of 2100 to 41958 gallons accounted for 14.6 percent of spills. For the same period, more than
98 percent of these spills were less than 420 gallons. Further detail on the impacts of spills and the release
of hazardous materials can be found in Water Quality Section 4.1.1.2 of the Mid Atlantic EA (BOEM,
2012a). The impacts to air quality due to the accidental release of hazardous materials would be minor
and temporary.

In the unlikely event of a hazardous material spill occurring, the spill is not anticipated to have significant
impacts on onshore air quality due to the estimated size and duration of the spill and the expected quick
response. If such a spill were to occur, the impacts to local air quality would be minor and temporary.

Conclusion

Due to the comparably low level of Project-related activity with respect to the busy coastal harbors and
ports of the Hampton Roads area at any one time over the course of one year of construction, two years of
operations and maintenance, and one year decommissioning, the limited use of equipment for project-
related activities, and due to the existing air quality in the area, the amount of pollutant emissions in the
area and their short duration associated with Alternative A, and potential impacts to onshore ambient air
quality from Alternative A would be minor, if detectable. The total emissions from the Proposed Action
would be approximately 0.6 percent of the total emissions for the entire Hampton Roads area. Prevailing
westerly (west to east flow) winds would prevent any substantial amount of emissions from making it to
onshore areas from the offshore Proposed Action location. Emissions associated with staging and
construction within ports and harbors would be minor, especially in comparison to the comparably high
volume of current activity in and around the Hampton Roads area ports and harbors, which emit
pollution; but construction activity offshore may impact air quality because of the projected high amount
of NOx emissions. The air quality best management practices and the requirements of the NSR permit
would reduce the impacts in the Hampton Roads 0zone maintenance area.

A non-routine event such as a hazardous material spill may have short-term impacts on ambient air
quality in a localized area, but these effects would dissipate very quickly and not likely make it to shore.
Neither routine activities nor non-routine events in harbor areas, coastal waters, or in the Proposed Action
location would significantly impact onshore air quality.

3.1.1.3 Alternative B — Alternate Turbine Location (adjacent to the Virginia WEA)

Under Alternative B, research activities including the construction, operation, maintenance and eventual
decommission of two turbines would occur in the three northern aliquots of the proposed research lease
area (aliquots H, L, P of OCS block 6061), directly north of the area identified under the Proposed Action.
Like the Proposed Action, this alternative also includes the construction, operation, maintenance, and
eventual decommission of the export cable to shore; however, the export cable would be approximately
1.5 nautical miles longer (total of approximately 25.5nautical miles).

Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to
project construction, operation, maintenance and decommissioning. The air quality best management
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practices outlined in Section 4.16.4 of the RAP (2014) and the requirements of the General Conformity
determination would reduce the impacts in the Hampton Roads ozone maintenance area. Under
Alternative B, the volume of vessel traffic and machinery engaged in the construction, operation,
maintenance and decommissioning of the two turbines and cable is expected to be the same. An increase
in cable length of 1.5 nautical miles is equivalent to a 6.24 percent increase in activity associated with
cable installation and related pollutant emissions. Due to the close proximity of the placement of turbines
to the location in Alternative A and the negligible increase in activity associated with cable installation,
impacts from Alternative B on air quality remain the same as Alternative A.

3.1.1.4 Alternative C — Alternate Turbine Location (within the Virginia WEA)

Alternative C analyzes the approval of research activities including the construction, operation,
maintenance and eventually decommissioning of two turbines within the Virginia WEA. Like the
Proposed Action, this alternative also includes the export cable to shore in its analysis. All the
environmental consequences associated with selecting Alternative C would be the same as those
associated with Alternative A, except for the specific local impacts associated with the placement of two
turbines, a longer cable route to shore, impacts to navigation, and additional site characterization surveys.

Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to
project construction, operation, maintenance and decommissioning. The air quality best management
practices outlined in Section 4.16.4 of the RAP (2014) and the requirements of the General Conformity
Determination would reduce the impacts in the Hampton Roads ozone maintenance area. Under
Alternative C, the volume of vessel traffic and machinery engaged in the construction, operation,
maintenance and decommissioning of the two turbines is expected to be the same. An increase in cable
length of 1.0 nautical mile is equivalent to a 4.17 percent increase in activity associated with cable
installation and related pollutant emissions. Due to the incrementally small increase in project related
emissions, impacts from Alternative C remain the same as Alternative A.

3.1.1.5 Alternative D — Alternate Export Cable Landfall (Croatan Beach)

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall
location. In the RAP, VOWTAP considered several criteria when examining potential export cable
landfall locations (RAP, 2014, Section 2.3.1). This location is slightly north of the landfall location
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be
0.91 mi (1.46 km) from landfall to the interconnection point, slightly longer than the length under the
Proposed Action (0.68 mile [1 kml]).

Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to
project construction, operation, maintenance and decommissioning. The air quality best management
practices outlined in Section 4.16.4 of the RAP (2014) and the requirements of the General Conformity
Determination would reduce the impacts in the Hampton Roads ozone maintenance area. Under
Alternative D, the volume of vessel traffic and machinery engaged in the construction, operation,
maintenance and decommissioning of the two turbines is expected to be the same. The longer onshore
cable route to Croatan Beach would cause a negligible increase in pollutant emissions from machinery. At
its maximum, the alternate cable route required to make landfall at Croatan Beach differs from the
Alternative A route by less than 300 m. Due to the close proximity of the alternate landfall location at
Croatan Beach to the Camp Pendleton Beach, the impacts from construction, operations, maintenance and
decommissioning related vessel traffic remains the same as Alternative A.
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3.1.1.6 Alternative E — No Action

NEPA requires the analysis of a No Action Alternative. Under the No Action Alternative, no research
activities, including the construction, operation, maintenance and decommissioning of two turbines and
export cable to shore, would be approved on the OCS offshore Virginia at this time.

Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to
project construction, operation, maintenance and decommissioning. Under Alternative E, there would be
no emissions due to project construction, operation, maintenance and decommissioning, however, the
ongoing use of traditional energy sources would continue to emit pollutants. The implementation of the
research facility aids in the advancement of renewable energy in Virginia. Without VOWTAP to inform
the future of offshore wind energy development, instead of there being a reduction in negative impacts to
air quality and the amount of greenhouse gas emissions, impacts would continue at the same rate and
continue to increase in the Hampton Roads area.

3.1.1.7 Cumulative Impacts Analysis

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7)
LNG terminal operation; (8) military range complexes and civilian space program use; and (9) shipping
and marine transportation. The following is an analysis of the cumulative impacts on air quality that result
from the incremental impact of Alternative A when added to other past, present, and reasonably
foreseeable future actions. Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A
on air quality and concludes that minor impacts could occur as a result of vessel traffic and the use of
machinery due to project construction, operation, maintenance and decommissioning. The spatial extent
of potential cumulative air quality impacts onshore includes regions west of the Hampton Roads planning
area where onshore project-related activities are downwind to other emission sources; and the local ports
and harbors of the Hampton Roads planning area. Offshore, the spatial extent includes state waters and all
waters within 25 miles of the state seaward boundary of the project location.

The activities analyzed under the impact analyses are projected to cause minor impacts to air quality when
combined with the past, present and reasonably foreseeable future activities.

Onshore, west of the Hampton Roads planning area, sources include transportation-related sources, which
make up the largest percentage of the onshore NOx and CO emissions in the metropolitan area and
includes the interstate highway system, especially the 1-95 corridor that runs north-south from Maine to
Florida and the coastal termination points (major ports and harbors) (Douglas et al., 2014). Other
emission contributions of NOx and CO are associated with minor transportation/freight movement
highways that service the smaller ports and cities, and the numerous railway corridors along the coast that

run north-south or terminate at the coastal port cities. The major contributors to emissions of NH3, PM10,
and PM2.5 are area sources associated with population centers/activities. Area sources include home
heating units, solvent utilization (architectural coatings/painting, auto refinishing, metal/wood refinishing,
de-greasing, dry cleaning), petroleum storage and transport (gas stations, fuel terminals), solid waste and
wastewater treatment facilities, landfills, small boilers, restaurants, outdoor grills, road dust, agricultural

operations, and open burning. Major contributors of SO, emissions are from large industrial point
sources, such as electric generation units and other smaller industrial sources situated in a variety of
locations along the Atlantic coast. The on-road, non-road, and area source sectors are equal contributors
to anthropogenic VOC emissions, while forests, wetlands, crops, and other vegetation are contributors to
biogenic VOC emissions along the Atlantic coast. Population growth and infrastructure expansion over
the 20-year life of Alternative A would continue to increase these pollutant sources.
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Offshore there are a variety of anthropogenic pollutant sources associated with commercial marine
vessels, recreational boating, military activities, and commercial fishing operations. The largest
contributors to criteria pollutant emissions are commercial marine vessels. The highest density of
emissions from these vessels are in areas offshore of the large commercial ports/harbors, major bay
entrances (e.g., Chesapeake Bay) and river channels, and along designated commercial shipping lanes
(USCG, 2012). Figure 18 depicts commercial marine vessel traffic density along the Atlantic coast. The
colored areas are individual traces of marine vessel traffic paths with the “warmer” colors in the figure
depicting higher vessel density and corresponding higher emissions, especially offshore of southern
Virginia. Commercial marine vessels burning diesel or other fuel oil would primarily emit larger

guantities of NOx, CO, and SO, emissions and smaller quantities of VOC, PM10, PM2.5, and NH3
emissions. With the passage of the federal Water Resources Development Act, The Port of Virginia will
develop the Craney Island Marine Terminal, which includes an expansion of Craney Island (PVA, 2014).
The terminal expansion would increase non-project-related vessel traffic and resulting pollutant emissions
in the Hampton Roads area.

Conclusion

During the 20-year life of Alternative A, local impacts to air quality are likely to be small, incremental,
and difficult to discern from effects of other pollutant sources. Onshore, transportation-related pollutant
sources are the largest contributor to air quality impacts. Population growth and infrastructure expansion
would continue to increase these pollutant sources. Offshore, the largest contributors to pollutant
emissions are commercial marine vessels. The Craney Island Marine Terminal expansion will increase
non-project-related vessel traffic and resulting pollutant emissions in the Hampton Roads area in the
future. Therefore, the pollutant emissions associated with Alternative A would have a minor impact to air
quality when combined with the past, present and reasonably foreseeable future activities.

3.1.2 Water Quality

A detailed description of water quality offshore Virginia can be found in Chapter 4 (Section 4.1.1.2) of
the Mid Atlantic EA (BOEM, 2012a). The following information is a summary of the resource
description incorporated from the Mid Atlantic EA and relevant new information for the Proposed Action
that has become available since the document was prepared, including information from the RAP.

3.1.2.1 Description of the Affected Environment

The Proposed Action area spans coastal waters up to three nautical miles and marine waters from three to
twelve nautical miles from the Virginia shore, and waters of the U.S. Exclusive Economic Zone up to 200
nautical miles within the mid-Atlantic Bight off the coast of Virginia (RAP, 2014, Section 4.2.1.1).
Within this Proposed Action area, water quality generally improves from coastal to marine locations, as
onshore contaminants are more common than contaminants originating in marine waters, which are
usually from sources of ships’ bilge and ballast water and sanitary waste. Ocean-going vessels sometimes
discharge bilge and ballast water and sanitary waste prior to entering state waters due to state restrictions
on vessel discharges (MMS, 2007). Although data specific to the water quality for the entire VOWTAP
affected environment are not available through the National Coastal Condition Report (NCCR) (EPA,
2012) the report does upgrade the overall condition of the mid-Atlantic region from poor to fair from
2008 to 2012. Water quality conditions described in the 2012 NCCR were based on concentrations of
dissolved oxygen, chlorophyll a, nitrogen, phosphorus, and water clarity. Data used for results of the mid-
Atlantic region described within the NCCR and those relevant to water quality for the Proposed Action
were primarily collected during the summer months from 2003 to 2006 according to a random
probabilistic sampling design.
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The Virginia Department of Environmental Quality (VADEQ, 2014b) routinely monitors estuarine waters
entering the Proposed Action area. The primary location where pollutants, dissolved nutrients,
groundwater discharge, and outflow from land surfaces enter the Proposed Action area is from
Chesapeake Bay (RAP, 2014, Section 4.2.1.1). According to the VDEQ Final 2012 305(b)/303(d) Water
Quality Assessment Integrated Report (VADEQ, 2014b), 3.4 percent of estuarine waters assessed
between January 2005 and December 2010 were reported to be impaired for recreation use and 92 percent
of assessed estuarine waters were impaired for aquatic life use. Although the 2012 USEPA NCCR
upgraded water quality from poor to fair for the mid-Atlantic region, monitoring data collected by the
VDEQ for Virginia’s estuarine areas within the Proposed Action area confirm an impaired status for
recreation and aquatic life uses.

The USEPA analyzed sediments along the mid-Atlantic Bight, including sediments off the Virginia coast,
and rated the overall sediment quality to be “good,” based on criteria of sediment toxicity, sediment
contaminants and sediment total organic carbon concentration (EPA, 2012). The USEPA assesses
sediment quality as “good” if all three sediment indicators (toxicity, contaminants, and total organic
carbon) are at levels that would be unlikely to result in adverse biological effects due to sediment quality
(EPA, 2012).

Total suspended matter concentrations are generally low in mid-Atlantic marine waters, with variations
due to storm events, to location within the water column, to seasonality, and to different geologic origins
that produce variability in sediment sources and grain sizes (MMS, 2007). Results of site-specific surveys
of the Proposed Action area indicate that unconsolidated sediments comprise the majority of the area
seafloor (Hobbs et al., 2008; RAP, 2014 Section 4.1.2.1). Sediment grain size testing and benthic analyses
within the Proposed Action area show that the upper 10 to 16.4 ft (3 to 5 m) of the subsurface seafloor
consists of sand or silty sand. Sand, the predominant sediment type in the Proposed Action area, does not
readily preserve contaminants, and, thus, re-suspension of sediments is not a potential source of pollution.
As recently as the spring of 2013, sands have been redistributed from offshore areas approximately 2.5
miles (4.0 km) south of the Proposed Action area to replenish eroding beaches; the re-nourishment of
Virginia beaches near the Proposed Action area has resulted in modification of local offshore bathymetry
(City of Virginia Beach [CVB, 2014b]; RAP, 2014 Section 4.1.2.1). Marine geophysical surveys
conducted for the Proposed Action in 2013 show that seabed bathymetry along the inter-array and export
cables have low relief, with slopes that do not exceed six percent and with only minor gradients. Seafloor
depths near proposed WTG locations range from 78 to 85 ft (26 to 28 m). Sands and interbedded
sands/silts predominantly comprise the subsurface conditions along the export cable route and, thus, are
conducive to cable burial. Localized bathymetric highs within the Proposed Action area experience
erosion and separation of sediments; coarser sands and gravels are left on the shoals and finer materials
deposit within bathymetric lows. Sand ridges, offshore bar remnants, and roots of barrier islands compose
the bulk of localized bathymetric highs encountered within the Proposed Action area (RAP, 2014, Section
4.1.2.1; (Snedden and Dalrymple, 1999). Scour of the seafloor within the Proposed Action area is
common where bottom currents often occur near the base of sand ridges and other bathymetric features
(RAP, 2014, Section 4.1.3.1). Scour in these areas can be minimal to moderate, depending on the
intensity of ocean currents near the seafloor.

Sediments move more than 20 percent of the time in a band along the mid-Atlantic Bight that includes the
Proposed Action area. The RAP metocean study (RAP, 2014, Appendix E) used data from the US
Geological Survey East Coast Sediment Texture Database (Dalyander et al., 2012) and the Rutgers
University Regional Ocean Modeling System, Experiment System for Predicting Shelf and Slope Optics
(ESPreSSO, 2014) to estimate bottom shear stress and sediment mobility across the continental shelf of
the Proposed Action area to describe the scour potential on offshore infrastructures such as WTG
foundations and undersea cables. Results from these combined models predict that sediments in the
Proposed Action area would be mobile approximately 10 to 20 percent of the time during winter months.
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3.1.2.2 Impact Analysis of Alternative A (Preferred Alternative)

Impacts of Routine Activities and Events
Construction and Installation

Sediment disturbance during construction and installation activities would directly impact water quality of
the Proposed Action area. The construction and installation activities would impact marine water quality
by temporarily increasing total suspended sediment concentrations while the seabed is disturbed during
pile driving, the laying of cable, and the positioning of construction vessels and vessel anchors.

Sediment transport analysis conducted for the RAP (2014, Appendix G) assessed the construction and
installations of inter-array and export cables. Because jet plowing and ROV jet trenching for cable
installation would temporarily dislodge some seabed into the water column, it could temporarily diminish
water quality and clarity in the Proposed Action area. The height of the sediment plume above the
seafloor is a function of the local hydrodynamics and grain size as well as the jetting associated with the
plow. While the majority of fluidized sediment would settle back into the trench to provide cover for the
cable, a portion of the fine sediments (<200 um) could remain in suspension under the influence of the
ambient currents; fine particles can remain in suspension for approximately six to seven minutes after
initial release (RAP, 2014, Appendix G). The highest concentrations of sediment associated with cable
installation would occur in the immediate vicinity (<10 m) of the trench, while the maximum zone of
elevated suspended sediment on either side of the trench would be 150 m. Although concentrations could
remain elevated at a distance of 50 m from the trench, the sediment plume would be confined to a 1-mm
layer above the seafloor. The zone of influence for the trenching activities would be widest near the shore
where current velocities are highest and narrowest offshore where current velocities are less. The plume
height would be less than a tenth of a meter at the edge of the plume. Depending on the mobility of
sediment transport from local ocean currents and the volume of sediment disturbed, jet plowing and ROV
jet trenching effects to water quality would result in temporary sediment suspension localized within the
water column.

Vessel anchoring would result in an area of temporary disturbance that is not expected to exceed 23.19
acres (9.4 hectares), and these areas are expected to recover quickly upon completion of construction
activities, as the Proposed Action area is highly dynamic with sediment re-suspension and re-deposition
occurring continuously in the Proposed Action area (RAP, 2014, Section 4.1.2.2). The construction of the
foundations for the WTGs would also directly affect water quality by interfering with sediment processes
and seafloor features. Tower foundations for a wind facility depend on the water depth and seabed
morphology. Marine water quality could be affected by localized increases in total suspended sediment
during construction and decommissioning activities, and/or by accidental spills or releases (e.g., mineral
oil and lubricants, and diesel from back-up generators) during construction, operation and maintenance,
and decommissioning of WTGs.

Operations and Maintenance

As part of routine maintenance activities, Dominion would conduct regular monitoring for scour along the
offshore cable routes. Dominion would engage in scour prevention measures and the in-filling of
observed scour holes for necessary mitigation. Because sediment mobility can cause risks to inter-array
and export cables by removing overlying sediment, increasing sediment deposits, and increasing scour
around exposed cable areas, VOWTAP proposes to bury the inter-array cable at a minimum depth of 1.0
m (3.3 ft) and the export cable at a minimum depth of 2 m (6.6 ft), with burial depths up to 4 m (13.1 ft)
in certain high-risk areas of the project route. Operation and maintenance of the WTGs and cables would
have limited potential for this type of sediment suspension and occurrence would be limited to recurrent
anchoring of maintenance vessels. Dominion would implement an erosion and sediment control plan and
conduct maintenance surveys along the inter-array and export cable routes to monitor for scarring and
scour around cable routes. Dominion would also monitor the IBGS foundation to ensure that design scour
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depth is not exceeded. During export cable HDD activities, Dominion would return drilling fluid to a mud
pond located within the HDD work area where it would be collected for reuse after cleaning. Dominion
would develop an HDD contingency plan to address the inadvertent release of drilling fluid.

All VOWTAP vessels would be required to comply with the applicable US Coast Guard pollution
prevention requirements regarding at-sea discharges of vessel-generated waste, issued under the authority
of the Act to Prevent Pollution from Ships, and an Oil Spill Response Plan is required for VOWTAP at-
sea activities to manage any inadvertent spill, or releases of oil or other hazardous materials during
operations and maintenance activities. Dominion proposes methods to mitigate and contain potential
spills by employing leakage-free joints and high-pressure and oil-leakage sensors at each WTG and
installing two oil-spill containment tanks at the base of each WTG.

Decommissioning

It is generally assumed that the direct effects of decommissioning a site would be similar to those
associated with construction except for the obvious difference of the removal of the existing undersea
structures. Removal of long-established turbine foundations and cables would disturb sediments and
cause an increase in local water turbidity; sediment removal and re-suspension may lead to benthic habitat
loss and decreased water quality (Gibb, 2005). At the end of project operations, the inter-array and export
cable may be removed using jet plow and ROV jet trenching techniques similar to those used for
installation. Total suspended sediment may increase from cable decommissioning and the concentrations
of suspended sediment would be similar to those encountered during construction.

Impacts of Non-routine Activities and Events

Major impact-producing factors for the water quality of the Proposed Action area are expected to be from
hurricanes, strong Nor’easter winds, waves, and currents associated with these storms, tides, and tidal
currents. Currents on the shelf of the Proposed Action area generally have a velocity of less than 1.2 mph
(1 knot) and change direction seasonally, generally flowing southerly in the winter and transitioning to
northerly in the spring and summer. Waves and currents associated with seasonal storm events,
particularly hurricanes, have the potential to cause seabed mobility in the Proposed Action area.
Interaction between storm or wave currents can cause erosion, transport, or re-suspension and deposition
of sediments. Seabed mobility within the Proposed Action area varies temporally and spatially with
smaller seafloor changes caused by minor storms and more significant and large-scale changes caused by
large storms. Dominion proposes to conduct regular monitoring for scour along the offshore cable routes,
such as monitoring after major storm events. In the event that scour is detected, Dominion proposes to
employ mitigation measures of scour control structures, e.g., rock armor or other proven systems, as well
as routine monitoring for additional scour.

Impacts to water quality from accidental spills of oils, lubricants, and/or releases of solid debris or trash
could occur during project construction, installation, or decommissioning. Each of the two proposed
WTGs require hydraulic fluids; glycols for the generator cooling systems; secondary transformer cooling
systems, and converters; synthetic ester liquids for the primary transformer cooling systems; and diesel
fuel for the emergency back-up generators. Approximately 3553.2 gallons of oils, fuels, and lubricants
would be required for the operation of two WTGs (RAP, 2014, Table 3.2-2). The spill containment
strategy for each WTG includes 100 percent leakage-free joints at the connectors; high pressure and oil
level sensors that can detect both water and oil leakage; and two retention tanks one at the bottom of each
generator and one at the bottom of each transformer to contain 110 percent of the volume of potential
leakages at each WTG. According to a 2013 BOEM study on the environmental risks, fate, and effects of
chemicals associated with wind turbines on the Atlantic OCS (Bejarano et al., 2013), the probability of
catastrophic spills would be very low (one time in 1,000 years). The most likely types of releases would
be up to a few thousand gallons of oils (within range of the volume calculated within the RAP). These
releases would cause minimal environmental consequences to water quality and would be spatially and
temporally limited to the vicinity of the point of release (Bejarano et al., 2013). All onshore and offshore
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project facilities are designed with appropriate spill containment systems. All project activities would be
implemented under a series of storm water management, erosion control, oil spill response, and marine
trash and debris plans. Therefore, the potential that an accidental spill or release of trash and debris would
have a cumulative effect on water quality is very low (RAP, 2014, pages 5.4).

Conclusion

Impacts to water quality from vessel discharges associated with Alternative A would be short in duration
and negligible to the marine environment, if detectable. Sediment disturbance resulting from construction,
installation, operation and maintenance, and decommissioning activities would be short-term and
temporarily impact local turbidity and water clarity in the project area. Sediment disturbance from
Alternative A is not anticipated to result in any significant impact to any area within the project area or
along the transmission cable route. Because collisions and allisions occur infrequently and rarely result in
a spill, the risk of a spill in the project area is low. In the unlikely event of a fuel or chemical spill,
minimal impacts would result because the spill would likely be small and would dissipate within a short
time. Storms may disturb surface waters and cause faster dissipation of spills but impacts to water quality
would be negligible and of short duration. Therefore, impacts to the project area from vessel discharges,
sediment disturbance, and potential spills associated with Alternative A would be minor, if detectable.

3.1.2.3 Alternative B — Alternate Turbine Location (adjacent to the Virginia WEA)

Under Alternative B, research activities including the construction, operation, maintenance and eventual
decommission of two turbines would occur in the three aliquots of the proposed research area aliquots H,
L, P of OCS block 6061) directly north of the area identified under Proposed Action. Like the Proposed
Action, this alternative also includes the construction, operation, maintenance and eventual decommission
of the export cable to shore; however, the export cable would be approximately 1.5 nautical miles longer
(total of approximately 25.5 nautical miles).

Alternative B includes placement of two turbines with an export cable approximately 25.5 nautical miles
from the Virginia shore, in BOEM OCS block 6061. The physical oceanography of the offshore location
of Alternative B is similar to the area identified for the Proposed Action (Alternative A). Therefore, the
local water quality impacts for Alternative B are identical to the impacts identified for Alternative A.
Because the location of Alternative B is adjacent to the location of Alternative A (within BOEM OCS
block 6111), any foreseeable impacts to water quality associated with Alternative B would be similar to
those identified for Alternative A. Increasing the cable length by 1.5 nautical miles under Alternative B
could increase the amount of suspended sediment associated with seafloor disturbance during cable
installation and decommissioning.

Alternative B would not result in any change in the type of effects to water quality when compared with
the preferred alternative. The additional length of cable installed under Alternative B could impact the
water quality of the project area by increasing the amount of suspended sediment from jet plowing and
ROV jet trenching activities. The effects to water quality from this increased turbidity of additional cable
installation and decommissioning would be minor.

3.1.2.4 Alternative C — Alternate Turbine Location (within the Virginia WEA)

Alternative C analyzes the approval of research activities including the construction, operation,
maintenance and eventual decommission of two turbines within the Virginia WEA. Like the Proposed
Action, this alternative also includes the export cable to shore in its analysis.

All the environmental consequences associated with selecting Alternative C would be the same as those
associated with Alternative A, except for the specific local impacts associated with the placement of two
turbines, a longer cable route to shore, impacts to navigation, and additional site characterization surveys.
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Alternative C includes the placement of two turbines on OCS blocks (6062 and 6112) within the Virginia
WEA, and an extension of the offshore cable route to the Virginia shore. OCS blocks 6062 and 6112 are
next to block 6111 of the preferred alternative and any foreseeable impacts to water quality would be
indistinguishable from those identified for Alternative A and B. Additional jet plowing and ROV jet
trenching activities to accommodate a longer cable route installed under Alternative C could impact the
water quality of the project area by increasing the amount of suspended sediment.

Alternative C would not result in any different effects on water quality that would be expected from
Alternative A. The effects to water quality from the increased turbidity of additional cable installation and
decommissioning would be minor.

3.1.2.5 Alternative D — Alternate Export Cable Landfall (Croatan Beach)

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall
location. In the RAP (2014), VOWTAP considered several criteria when examining potential export cable
landfall locations (RAP, 2014, Section 2.3.1). This location is slightly north of the landfall location
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be
0.91 mile (1.46 km) from landfall to the interconnection point, slightly longer than the length under the
Proposed Action (0.68 mile [1 km]).

The length of cable associated with Alternative D entails an additional 0.23 mi, for a total length of 0.91
mi of export cable from landfall to the interconnection point onshore, compared with the total 0.68 mi of
cable that would be installed for Alternative A, the preferred alternative. The extended cable route of
Alternative D does not change the placement of the two turbines offshore Virginia and the same offshore
environment encountered for Alternatives A, B, and C would be encountered for Alternative D. The
offshore water quality for Alternative D would be identical to offshore water quality for Alternatives A,
B, and C. The alternate export cable landfall location within the Croatan Beach Public Parking lot could
affect coastal water quality within Alternative D because the longer cable route would necessitate impact
to the seafloor for cable installation and decommissioning and increase turbidity within the water column
in the vicinity of cable installation and decommissioning. Furthermore, the increased access to the cable
landfall location within the parking lot may enhance public access to project instrumentation at the site
and, inadvertently, impact coastal water quality in the vicinity from accidental release of liquid and solid
refuse and debris.

As Alternative D does not entail a change in the placement of the two offshore turbines, the offshore
water quality would be indistinguishable from the water quality assessed for Alternative A, B and C.
However, the 0.23 mile increase in the cable route to shore may impact coastal water quality due to the
increased disturbance of the seafloor for cable installation and decommissioning and enhanced turbidity
associated with sediment suspension surrounding the activity. Increased public access to the export cable
landfall location within the Croatan Beach public parking lot could also impact coastal water quality
through inadvertent release of liquid and solid trash and debris from visitors to the site.

3.1.2.6 Alternative E — No Action
NEPA requires the analysis of a No Action Alternative. Under the No Action Alternative, no research
activities, including the construction, operation, maintenance and decommissioning of two turbines and

export cable to shore, would be approved on the OCS offshore Virginia at this time. Under no action
implemented under Alternative E, the impacts to water quality would not occur or be postponed.
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3.1.2.7 Cumulative Impacts Analysis

The following is an analysis of the cumulative impacts on water quality that result from the incremental
impact of Alternative A when added to other past, present, and reasonably foreseeable future actions. The
reasonably foreseeable impacts to water quality within the project area from vessel discharges, sediment
disturbance, and potential spills associated with Alternative A would be minor, if detectable. Water
quality could be affected by increased concentrations of suspended sediments in locations specific to pile
driving, cable laying, recurrent positioning of vessel anchors, jet plowing and ROV jet trenching, cable
decommissioning, construction of WTG foundations, and the in-filling of scour holes. Accidental spills or
releases of oils and/or chemical fluids could also occur during construction, operation, and
decommissioning. Elevated suspended sediment concentrations and increased turbidity would occur
within the immediate vicinity of the inter-array and export cable routes and sites of WTGs. Accidental
releases and spills during construction and installation, operation, and decommissioning are unlikely.
According to a 2013 BOEM study on the environmental risks, fate, and effects of chemicals associated
with wind turbines on the Atlantic OCS (Bejarano et al., 2013), the probability of catastrophic spills
would be very low (one time in 1,000 years). The most likely types of releases would be up to a few
thousand gallons of oils (within range of the volume calculated within the RAP. These releases would
cause minimal environmental consequences to water quality and would be spatially and temporally
limited to the vicinity of the point of release (Bejarano et al., 2013). All onshore and offshore project
facilities are designed with appropriate spill containment systems. All project activities would be
implemented under a series of storm water management, erosion control, oil spill response, and marine
trash and debris plans. Therefore, the potential that an accidental spill or release of trash and debris would
have a cumulative effect on water quality is very low (RAP, 2014, Section 5.4).

The Atlantic Wind Connection project could overlap both spatially and temporally with the construction
of VOWTAP, but it is unlikely that both projects would increase suspended sediment concentrations at
approximately the same time for only minor cumulative impacts to water quality. Use of the OCS sand
borrow site at Sandbridge Shoals, near the VOWTAP area, could also overlap spatially and temporally
with VOWTAP construction and operation. Dam Neck Naval Annex Coastal Restoration site, adjacent to
Camp Pendleton, is a placement site for the Sandbridge Shoals borrow site. Sandbridge Shoals is also
used by the U.S. Army Corps of Engineers for the renourishment of Sandbridge Beach, Virginia (2.2
milllion cubic yards of borrow material in 2013) and is under review by the U.S. Navy for use at Ft.
Story, Virginia. Vessel traffic associated with dredging operations pose a risk of fuel spills and accidental
release of trash and marine debris, and continued use of sand resource borrow sites subject coastal and
dune habitat to future degradation. Sediment disturbance from dredged materials could compound
sediment disturbance from VOWTAP cable and WTG installation and decommissioning. Increased
seafloor disturbance and turbidity from both Atlantic Wind Connect and resource dredging operations
would cause minor cumulative impacts to offshore and coastal water quality.

Conclusion

The reasonably foreseeable impacts to water quality within the project area from vessel discharges,
sediment disturbance, and potential spills associated with Alternative A would be minor, if detectable.
Elevated suspended sediment concentrations and increased turbidity would occur within the immediate
vicinity of the inter-array and export cable routes and sites of WTGs. Accidental releases and spills during
construction and installation, operation, and decommissioning are unlikely during the Proposed Action.
Even though releases are unlikely, if one were to occur the most likely types of releases would be up to
several thousand gallons of oil and chemicals that would cause minimal environmental consequences to
water quality; these spills would be spatially and temporally limited to the vicinity of the point of release.
Although the Atlantic Wind Connection project and the continued use of OCS sand borrow sites offshore
Virginia could increase the amount of seafloor disturbance and contribute to increased suspended
sediment loads and turbidity in the VOWTAP area, the sediment displacement associated with these
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activities could contribute cumulatively to VOWTAP, especially if the seafloor disturbance activities of
all of these projects were simultaneously in operation. Total suspended sediment released into the water
column from each activity is expected to dissipate within a few days but the concurrent operation of
dredging activities, the Atlantic Wind Connection project, and VOWTAP construction and
decommissioning activities could induce minor to moderate cumulative impacts to coastal and offshore
water quality.

3.2 Biological Resources

3.2.1 Bats
3.2.1.1 Description of the Affected Environment

A detailed description of bats offshore Virginia can be found in Section 4.1.2.6.1 of the Mid Atlantic EA.
The following information is a summary of the resource description incorporated from the Mid Atlantic
EA, and relevant new information for the Proposed Action area that has become available since the
document was prepared, including information from the RAP (2014). Species of bats that currently or
historically occur in Virginia are detailed in Table 8.

Given the project’s distance from shore (24 nautical miles) it is extremely unlikely that non-migratory
cave dwelling bats, including the northern long eared bat proposed to be listed as endangered (78 FR
61046), would ever be present at the turbine site. It is also extremely unlikely that any bats would travel
24 nautical miles from land over open water to forage exclusively at the turbine site, because bat activity
in the mid-Atlantic drops off after 20 km from shore (Sjollema et al., 2014). However, it is possible that
some tree bats may pass through the turbine site during migration. Of the tree bat species, only the silver-
haired bat, eastern red bat, and hoary bat are considered the migratory tree bats in North America due to
their seasonal migrations over several degrees of latitude (Cryan, 2003), and they could be present in the
project area (Table 8). Although migratory bats, like the eastern red bat, could pass through the turbine
site during spring and fall migration, it would likely be a relatively uncommon event.

Although the migration patterns of bats are not well-documented, many bats species make extensive use
of linear features in the landscape, such as ridges of rivers while commuting and migrating suggesting a
preference for overland migration routes. It is also known that they fly along the coast (Johnson et al.,
2011). Bats are known to fly over the open ocean during migration (Cryan and Brown, 2007; Ahlén et al.,
2009; NJDEP, 2010). However, unlike the areas in those studies, the offshore project area is not located
between any islands and the mainland or within a bay that might be traversed by bats. Nonetheless, in
September 2012 single eastern red bats were photographed during the day near the Virginia WEA flying
at an altitude >100 m (Hatch et al., 2013). There are no records of any other bat species near the Virginia
WEA (Pelletier et al., 2013).
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Table 8: Bats of Virginia

a
Common name

Scientific name

Cave Bats
Big brown bat Eptesicus fuscus
Eastern small-footed bat Myotis leibii
. E . .
Indiana bat Myotis sodalist
E . .
Gray bat Myotis grisescens
Little brown bat Myotis lucifugus
PE . . .
Northern long-eared bat Myotis septentrionalis
Tri-colored bat Perimyotis subflavous
Virginia big-eared bat E Corynorhinus townsendii virginianus
Tree Bats

Eastern red bat M

Lasiurus borealis

Evening bat

Nycticeius humeralis

Hoary bat M

Lasiurus cinereus

Seminole bat

Lasiurus seminolus

Silver haired bat M

Lasionycteris noctivagans

Southeastern bat

Myotis austroriparius

Southeastern Big-eared Bat Corynorhinus rafinesquii macrotis

= Federally listed as endangered.
PE Proposed endangered
M
Migratory
% VADCR, 2014b
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3.2.1.2 Impact Analysis of Alternative A (Preferred Alternative)

It is possible that bats in the onshore project could be disturbed by operational noise and human activity
during the brief three- month construction period from May to July with drilling activities occurring only
during daylight hours and in conformance with local noise requirements (RAP, 2014, Table 3.4.1),
maintenance and decommissioning phases (RAP, 2014, Section 3.7). However, the impacts from these
disturbances are minimal, temporary, and negligible. While bats do not typically collide with stationary
structures, dead bats have been found at the base of communication towers and large buildings during
migratory periods after nights of inclement weather with low visibility (Crawford and Baker, 1981).
Therefore, it is possible for a few bats to be blown off course by storms and high winds during the fall
migration period and collide with offshore wind turbines.

Conclusion

There may be temporary impacts to bats from onshore operational noise and human activity during
construction and decommissioning. It is possible that migratory tree bats may on occasion be driven to the
offshore project area by prevailing winds and weather resulting in possible, but unlikely, collisions with
turbines. To the extent that there would be any impacts to individuals, the overall impact of Alternative A
on bats would be negligible.

3.2.1.3 Alternative B — Alternate Turbine Location (adjacent to the Virginia WEA)

Reasonably foreseeable impacts on bat species due to Alternative B would be indistinguishable from
those in Alternative A (the Proposed Action).

3.2.1.4 Alternative C — Alternate Turbine Location (within the Virginia WEA)

Reasonably foreseeable impacts due to bat species of Alternative C would be indistinguishable from those
in Alternative A (the Proposed Action).

3.2.1.5 Alternative D — Alternate Export Cable Landfall (Croatan Beach)

Given the close proximity of the landfall sites and cable routes, any foreseeable impacts on bat species
due to Alternative D would indistinguishable from those in Alternative A (the Proposed Action).

3.2.1.6 Alternative E — No Action

Any potential environmental impacts on bats, described in Section 2.1.2 of this EA, would not occur or
would be postponed.

3.2.1.7 Cumulative Impacts Analysis

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical
activities; (4)transmission line installation; (5) marine minerals use;(6) dredged material disposal; (7)
LNG terminal operation; (8) military range complexes and civilian space program use; and (9) shipping
and marine transportation. These effects were determined individually to range from having no effect or
negligible effect. Although there may be temporary impacts to bats from onshore operational noise and
human activity during construction and decommissioning, the overall impact of Alternatives A-D on bats
would be negligible.
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Conclusion

The Proposed Action would not contribute to impacts with other past actions, present actions and
reasonably foreseeable actions occurring in the region of influence.

3.2.2 Benthic Resources
3.2.2.1 Description of the Affected Environment

A detailed description of benthic resources offshore Virginia can be found in Chapter 4.1.2.2.1 of the Mid
Atlantic EA (BOEM, 2012a) and Chapter 4.2.1 of the Atlantic G&G FPEIS (BOEM, 2014a). The
following information is a summary of the resource description incorporated from these environmental
documents, and relevant new information for the Proposed Action area that has become available since
those documents were prepared, including information from the RAP (2014). Discussion of impacts to
fish and essential fish habitat are discussed in Section 3.3.2.

The project area is located in the mid-Atlantic Bight (MAB) of the Northeast Continental Shelf Large
Marine Ecosystem. The following MAB characterization and Table 4.2 are adapted from Johnson, 2004.
The MAB includes the shelf and slope waters from Georges Bank south to Cape Hatteras and east to the
Gulf Stream. Like the rest of the continental shelf, the topography of the MAB was shaped largely by sea
level fluctuations caused by past ice ages. The shelf’s basic morphology and sediments derive from the
retreat of the last ice sheet and the subsequent rise in sea level. Since that time, currents and waves have
modified these basic structures.

Physical Features

The shelf declines gently from shore out to between 100- and 200-km offshore where it transforms to the
slope (100- to 200-m water depth) at the shelf break. In the mid-Atlantic, numerous canyons incise the
slope, and some cut up onto the shelf itself. The primary morphological features of the shelf include
valleys and channels, shoal massifs, scarps, and sand ridges and swales. The sediment covering most of
the shelf in the MAB is sand, with some relatively small, localized areas of sand-shell and sand-gravel.
On the slope, silty sand, silt, and clay predominate.

Variations in global sea-level and localized subsidence and uplift of the Earth’s crust have created a
complex series of sea-level transgressions and regressions. These changes have caused the coastline of
Virginia to migrate—varying from low stands where the shoreline was at the continental shelf break,
approximately 75 m (120 km) farther offshore than the modern coastline—to extreme highs where the
coastline pushed inland and is believed to have covered nearly the entire state of Virginia (Oertel and
Foyle, 1995; Hobbs et al., 2004). The geological features observed in the VOWTAP survey data collected
along both the export cable survey corridor and research lease area can be directly attributed to either
modern features created by the action of waves and currents or to relic features, deposited or eroded at
previous stages of sea level over the last 500,000 years (Hobbs et al., 2004). The seafloor in the project
area is composed of unconsolidated sediment, with crystalline bedrock buried deeply below. In areas
where older geological units outcrop at or near the seafloor, these units may be stiffer clays or more
indurate, harder sands and muds. Erosion channels and other incised features have mostly been filled in
by more recent Holocene sediments and have little to no seafloor expression (Hobbs et al., 2008).
Localized bathymetric highs experience erosion and winnowing of sediments leaving coarser sands and
gravels on the shoals and allowing deposition of finer material in the lows (Snedden and Dalrymple,
1999). Sand ridges, the remnants of offshore bars (Snedden and Dalrymple, 1999) or the roots of barrier
islands, now represent the majority of the localized bathymetric highs observed in the survey data (RAP,
2014, Appendix F).

The cable route is approximately 24 nautical miles (44.5 km) in length extending from the seashore to a
depth of 26 m. Predominant features along the survey route are small sand ridges made up of 1.5t0 2.5 m
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of relief with shoreward facing slopes of approximately 4 to 5 degrees (Figure 5). The Dam Neck
Disposal Site is traversed between nautical mile 3 and 4.6 (5.5 km and 8.5 km) where anomalous
sediment and other materials are present. Predominant surficial sediments are 70 percent fine sand, 19
percent medium sand, 6 percent silt/clay, 3 percent coarse sand, and 2 percent gravel. The project area
aliquots range in depth from 21 to 26 m, and on average, the sediment composition is approximately 60
percent fine sand, 29 percent medium sand, 7 percent silt/clay, 2 percent coarse sand, and 2 percent
gravel. Some ridges are present in the project area; however they are predominantly in aliquot 6111-D,
which has not been selected for the placement of turbine foundations or cabling. Aliquots 6111-H and
6111-L have less relief with seabed slopes no greater than 3 degrees (Figure 5).
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Biological Features

As reported by Johnson (2004), the mid-Atlantic shelf was divided by Boesch (1979) into seven
bathymetric/morphologic subdivisions based on faunal assemblages (Table 9). Sediments in the region
studied (Hudson Shelf Valley south to Chesapeake Bay) were dominated by sand with few finer
materials. Ridges and swales are important morphological features in this area. Sediments are coarser on
the ridges, and the swales have greater benthic macrofaunal density, species richness, and biomass.
Faunal species composition differed between these features, and Boesch (1979) incorporated this
variation in his subdivisions (Table 9). Much overlap of species distributions was found between depth
zones, so the faunal assemblages represented more of a continuum than distinct zones.

Table 9: Mid-Atlantic Benthic Habitat Types

... 3
Characterization  (faunal

Habitat Typel'2 Depth (m) : Characteristic Benthic Macrofauna
zone
Course sands with finer Polvchaetes: Polvaordius
Inner Shelf 0-30 sands off MD and VA (sand Y - POy '
Goniadella and Spiophanes
zone)
Polychaetes: Goniadella,and
Central Shelf 30-50 (sand zone) Spiophanes
Amphipods: Pseudunciola
Central and Inner 0-50 Occurs in swales between Polychaetes: Polygordius,
Shelf Swales sand ridges (sand zone) Lumbrineris, and Spiophanes
Polychaetes: Spiophanes
Outer Shelf 50-100 (silty-sand zone) Amphipods: Ampelisca vadrum and
Erichthonius
Oceurs in swales between Amphipods: Ampelisca agassizi
Outer Shelf Swales 50-100 sand ridges (silty-sand phipods: pe g '
Unciola, and Erichthonius
zone)
Shelf Break 100-200 (silt-clay zone) NA
Continental Slope >200 (none) NA

1 Johnson, 2004;

2 Boesch, 1979
3 Pratt, 1973

In general, the Proposed Action area follows the general categorization as described in Table 9.

For the cable route the applicant collected 45 grab samples in June 2013. The analysis of these samples
indicates that overall, annelids (segmented worms) dominated the project site samples within the cable
corridor accounting for approximately 67 percent of all species for the project site samples. Mollusks
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(primarily razor clams) and amphipod crustaceans (primarily gammarid shrimp) were the second and
third most abundant taxa respectively, with approximately 18 percent of all species identified.

The lessee also submitted an analysis of 9 benthic grab samples that were taken in the project area
(aliquots 6111-D, 6111-H, and 6111-L). The results showed the area was strongly dominated by the
annelid worm, Spiophanes bombyx, which accounted for approximately 33 percent of all individual
animals identified for the project site samples. Mollusks (primarily mudsnails) and amphipod crustaceans
(primarily gammarid shrimp) accounted for 13 and 12 percent, respectively. The ten most abundant taxa
accounted for nearly 65 percent of the total Proposed Action area infauna. There was little compositional
difference in the numerically dominant taxa throughout these samples. Of the 20 most abundant species
identified for the project site samples, 13 were polychaete worms.

The type of sandy substrates found along the cable route and the project area provides habitat for infaunal
annelids and mollusks and does not support any seagrasses, hardbottom, livebottom, or any other unique
or sensitive habitat features. Low levels of occurrence of both echinoderms and cnidarians can be
attributed to the soft sand substrates within the project area and cable corridor survey sites (RAP, 2014,
Appendix J).

3.2.2.2 Impact Analysis of Alternative A (Preferred Alternative)

Impacts of Routine Activities and Events
Construction

The primary factors affecting the benthic resources described above during the construction phase of the
Proposed Action are the HDD associated with the export cable landfall construction, jet plowing and
ROV jet trenching of the export and inter-array cable routes, and the pile driving and anchoring of vessels
associated with the wind turbine foundation. Installation using the self-propelled ROV jet trencher would
be similar to the process described for the jet plow; however, installation activities would result in a
narrower trench than the jet plow (approximately 1.6 ft. [0.5 m] as compared with 3.3 ft [1 m]). Therefore
impacts from the jet plow are assessed. The HDD punch-out location is anticipated to be 2,789 ft to 3,281
ft (850 t01,000 m) from the shore in a water depth of 20 ft (6 m) (Section 3.3 of the RAP). The punch-out
and pull-through during the cable landfall construction are anticipated to take place over 4 weeks (the
entire set-up for this activity is 8-11 weeks including the entire shore-based set-up and drilling operation).
During this spring period (March through April) the benthic invertebrates would be subject to disturbance
from sediment re-suspension and crushing by vessel anchors, jack-up barge spuds and cable protection.
At the HDD punch-out location, the use of a rock berm would require the placement of a maximum of
880 cubic yards (yd®) (672 cubic meters [m3]) of rock fill over a distance of approximately 30 m (98.4 ft).
Use of the concrete mattresses would require the placement of a maximum of 117.7 yd® (90 m®) of fill
across the same distance. There is the possibility of the release of non-toxic drilling mud during the HDD
operation. The lessee would develop and submit to BOEM an HDD contingency plan prior to
construction in order to manage any accidental release of drilling fluids during construction (RAP, 2014,
Table ES-1). Because the drilling mud is hon-toxic and there are no sensitive benthic resources within or
adjacent to the construction area, there is very low risk that the accidental release of drilling mud would
result in significant adverse impact to benthic resources.

As discussed in Fish and Essential Fish Habitat Section 3.2.5 of this document, the expected direct area
impact from cable laying is approximately 106 acres (43 hectares). The total area that would be disturbed
in the construction of a wind turbine foundation is 191 acres (77.3 hectares). The installation of the inter-
array cable, export cable, placement of cable protection (e.g., rock berm or concrete mattresses) and
sandwave removal (e.g. trailer suction hopper dredging or mass flow excavator) at 5-8 sites, anchor-cable
sweep and construction of the two turbine foundations would result in temporary to permanent alteration
of benthic habitats. The total area expected to be disturbed by construction of the wind turbine

48



foundations is 191 acres (77.3 hectares). This includes impacts from the foundations, heavy-lift vessels,
high-lift jack-up vessel, and temporary work areas (RAP, 2014, Table 3.2-3). In the sand wave areas, the
placement of a rock berm would require a maximum of 132,616 yd® (101,388 m®) of fill over a total
distance of 7.2 km (4.5 mi). Use of the concrete mattresses would require the placement of a maximum of
28,417 yd® (21,726 m®) of fill across the same distance. The expected direct impact from cable laying
(both export and inter-array cables) is approximately 106 acres (43 hectares). However, in addition to the
direct impacts, it is expected that sediment would become suspended around the foundation construction
and cable laying operations along the approximately 52-km transmission corridor. Re-suspended sediment
would temporarily interfere with filter-feeding benthic fauna until the sediment resettled. The time of
sediment suspension would depend upon ocean currents and sediment grain size. Based upon the
sediment transport model included in Appendix G of the RAP (2014), the analysis indicates that TSS
concentrations would be elevated up to approximately 6.6 ft (2 m) above the trench, and extending at
increasingly shallow depths out to 100 to 160 m. Suspension would last for 6 to 7 minutes and the
deposition of the re-suspended sediment would be less than 1 mm within 100 m of the activity. This
would give a total area of disturbance of approximately 2,785 acres (1,127 hectares). Construction-related
habitat disturbance would result in both permanent and temporary impacts. There would be the permanent
loss of unconsolidated sand habitat within the footprint of the two turbine foundations, as well as within
the 23.3 acre (9.4 hectare) footprint associated with the additional cable protection.

A BOEM literature synthesis of sand-mining impacts to shoal-ridge habitats common in the mid-Atlantic
(Normandeau et al., 2014) was used to infer recovery times from disturbances similar to those that would
be caused by this Proposed Action. Brooks et al. (2006 as cited in Normandeau et al., 2014) reviewed
times for recovery from sand mining in U.S. Atlantic or Gulf of Mexico coastal waters. Reported
recovery times generally ranged from 3 months to 2.5 years, with one study (Turbeville and Marsh, 1982)
reporting changes in community parameters five years post-dredging. Time scales for re-colonization also
varied by taxonomic group. Polychaetes and crustaceans recovered most quickly (several months) while
deep burrowing mollusks were slowest to recover (several years) (Brooks et al., 2006). There would be
direct mortality to benthic macro-invertebrates (primarily annelid worms and mollusks) around the jet
plow path; however this area, plus the depositional sediment area comprises a very small portion, less
than 0.04 percent of the inner/central-shelf zone (0-50 m) offshore Virginia. The majority of the benthic
resource impacts are anticipated to be temporary in that both the physical and biological characteristics
are anticipated to return to pre-construction function within 3 months to 2.5 years. However, impacts to
benthic resources from the construction of the export and inter-array cables are expected to be moderate
due to the permanent loss of unconsolidated sand habitat within the footprint of the two turbine
foundations, as well as within the 23.3 acre (9.4 hectare) footprint associated with the additional cable
protection.

Operations

The primary impact-producing factors to benthic resources during operations are anticipated to be from
the wind turbine foundation and cable protection. The inward battered guide structure (foundation) would

result in the permanent direct loss of benthic fauna within the 0.2 acres (1,000 m2) WTG footprints and a
maximum footprint of 23.3 acres (9.4 hectares) associated with cable protection. The lessee has indicated
that scour protection is not anticipated to be necessary. However, if routine monitoring of the foundations
shows that sediment erosion around the structures necessitates scour protection, the lessee or operator
would incorporate appropriate scour protection such as rock filling or frond mats. Scour protection
measures would increase the footprint of permanent habitat change at the base of the foundations. The
area of scour is calculated to be 4 times the pile diameter along the axis of current flow, and 2.5 times the
pile diameter for width (USACE, 2002). The area of scour around each center caisson is anticipated to be
approximately 0.02 acres (96.1 m?) and 0.008 acres (32.4 m?) around each IBGS raked pile. Scour depth
is anticipated to be approximately 4 m (13.1 ft) for the center caisson and 2.3 m (7.5 ft) for the IBGS
raked piles (Whitehouse et al., 2008). These two foundations would create vertical structure throughout
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the entire water column (approximately 25 m). During the approximately 20-year operational life of the
Proposed Action, the foundations and cable protections would likely become encrusted with various
marine fauna including algae, barnacles, sponges, tubeworms, hydroids, anemones, encrusting bryozoans,
blue mussels, tunicates, and caprellid amphipods [(Steimle and Figley, 1996; Steimle and Zetlin, 2000) as
cited in the Atlantic G&G PEIS (BOEM, 2014, Section 4.2.1.1.3)]. Over time, generations of these
species would die off or be removed during project maintenance activities and form detrital mounds. The
shells of calcium carbonate animals would likely persist and form the primary structure of the mounds at
the base of each foundation. These mounds would in turn be utilized by other marine species as refuges or
food sources. It is expected that any change in benthic community composition would be limited to within
1 to 5 m of the foundation (Bergstrom et al., 2014; Wilhelmsson et al., 2006). It is possible that the
offshore foundations could become a source or a sink for benthic fauna from other biogeographic regions
(Adams et al., 2014). However, the mid-Atlantic Bight, including the project area, is a mixed transition
zone between the northeast and southeast continental shelf large marine ecosystems and receives waters
from the north via the Labrador Current in the winter and from the south via the Gulf Stream in the spring
and summer. Given the small footprint of this demonstration project it is not anticipated that the site
would be a large source or sink of benthic fauna from other biogeographic regions like the Chesapeake
Light Tower and other artificial reefs or shipwrecks in the area.

It is anticipated that the changes to the central-shelf benthic community would be localized to the
immediate 1 to 5 m of the foundation piles and the localized surface area of the cable protection which
would have negligible to minor impacts to the central shelf zone. Indirect impacts associated with
facilitating non-native species settlement into previously un-settled areas is highly unlikely due to the
small footprint of the area, the lack of any known biogeographic barriers that would be crossed, and the
project’s area location in the transition zone between large marine ecosystems. Thus, it is anticipated that
the operational impacts to benthic resources within the project area would be moderate.

Decommissioning

The decommissioning and removal of the foundation would result in disturbance to an area equivalent to
that disturbed during their construction (23.3 acres [9.4 hectares]). The foundation legs would be removed
to at least 15 ft (4.5 m) below the mudline (30 CFR § 585.910). Removing any scour control system or
cable protection would disturb the same area that would be impacted during installation of scour and
cable protection and would introduce a proximate cloud of turbidity over the seafloor during removal. Re-
suspended sediment would temporarily interfere with filter-feeding benthic fauna until the sediment
resettled. The time of sediment suspension would depend upon ocean currents and sediment grain size
and, as described above for construction activities, it is anticipated to be short-lived. Full recovery of the
benthic community to pre-construction conditions following decommissioning is anticipated to take 3
months to 2.5 years. Decommissioning is anticipated to result in moderate but temporary impacts to
benthic resources.

Impacts of Non-routine Events

Non-routine impacts to benthic habitats from accidental spills of oils, lubricants, or releases of solid
debris would occur during construction, installation, maintenance, or decommissioning of the two wind
turbines. As described in the Water Quality Section 3.1.2 of this document, the most likely types of
releases (totaling a few thousand gallons of oil) would be from vessel allisions and would cause minimal
environmental consequences to water quality and ultimately to benthic habitat. These releases would be
spatially and temporally limited to the vicinity of the point of release (Bejarano et al., 2013). Although the
probability of occurrence would be low, a release scenario of the 3,554 gallons of oil attributed to the two

turbines would result in surface area experiencing oil that exceeds 0.01 g/m2 (Bejarano et al., 2013). The
volume threshold for lethal and sublethal toxicity for marine fish and shellfish is estimated at 1 pg/L
(Bejarano et al., 2013). Furthermore, the likelihood that any lethal or sublethal toxins impacting benthic
resources on the seafloor is very low due to suspension and dilution in upper layers of the water column.
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Thus, it is highly unlikely that a catastrophic spill from the two VOWTAP wind turbine generators would
result in toxicities or oiling that would threaten benthic communities. However, if a spill were to occur,
there would be negligible impacts to benthic communities.

Conclusion

Impacts to benthic communities from the construction, operation, and decommissioning of two wind
turbines offshore Virginia are anticipated to be negligible to moderate. Benthic communities are
anticipated to recover to pre-construction conditions within 3 months to 2.5 years. Over the estimated 20-
year operational life of the two turbines, the foundations and cable protection would become encrusted
with various marine fauna, and permanent changes to the benthic community would occur within 1to 5 m

of the turbine foundations. However, given the small area (approximately 1,000 m2) of the turbine
foundations, these changes are not anticipated to impact the benthic communities of the central shelf
beyond 1 to 5 m from the footprint of the foundations and within the localized surface area of the cable
protection. The turbine foundations and cable protection are not anticipated to introduce non-native
species as there is no indication that these structures would be located in an area that could facilitate the
movement of non-native species across biogeographic boundaries. Furthermore, the size of the introduced
structures is not anticipated to be of a magnitude that could serve as a large source or sink of non-native
species. Decommissioning is anticipated to result in the disturbance of an area similar to that impacted
from construction activities. Following decommissioning, the area is expected to recover to pre-
construction conditions within 3 months to 2.5 years. Impacts to benthic communities from petrochemical
or chemical spills are anticipated to be highly unlikely and, if a spill were to occur, would have negligible
impacts to benthic communities.

3.2.2.3 Alternative B — Alternate Turbine Location (adjacent to the Virginia WEA)

Under Alternative B, research activities including the construction, operation, maintenance, and eventual
decommission of two turbines would occur in the three northern aliquots of the proposed research lease
area (aliquots H, L, P of OCS block 6061), directly north of the area identified under the Proposed Action.
Like the Proposed Action, this alternative also includes the construction, operation, maintenance, and
eventual decommission of the export cable to shore; however, the export cable would be approximately
1.5 nautical miles longer (total of approximately 25.5 nautical miles).

The assessment of Alternative A concluded that the construction of the export cable route, inter-array
cable route and turbine foundations are expected to result in temporary impacts to less than 0.04% of the
inner and central shelf zones offshore Virginia. Benthic communities are anticipated to recover to pre-
construction conditions within 3 months to 2.5 years. Based on available information, this overall
conclusion would be applicable to Alternative B. Seafloor data including sidescan sonar, multi-beam
echosounder, and benthic sediment grab samples for OCS block 6061 are not included in reports
submitted to BOEM. Although data for aliquots H, L, and P of OCS block 6061 are not available, data for
aliguot D in OCS in OCS block 6111 located immediately to the south is available. These data (RAP,
2014, Appendix F Section 10.3.1) show an area that contains the most rugged seafloor features of the
surveyed area with slopes up to 5% and 7% on the shoreward and seaward side, respectively. If one were
to assume that this general seafloor morphology continues northward into OCS block 6061, one could
assume that, given the more rugged and complex physical seafloor features, benthic impacts would
slightly increase above that anticipated under Alternative A. However, as previously stated this slight
change would not result in a conclusion different than that reached for benthic habitat impacts under
Alternative A.
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3.2.2.4 Alternative C — Alternate Turbine Location (within the Virginia WEA)

Alternative C, like the Proposed Action also includes the export cable to shore in its analysis. All the
environmental consequences associated with selecting Alternative C would be the same as those
associated with Alternative A, except for the specific local impacts associated with the placement of two
turbines, a longer cable route to shore, impacts to navigation, and additional site-characterization surveys.

The assessment of Alternative A concluded that the construction of the export cable route, inter-array
cable route, and turbine foundations are expected to result in temporary impacts to less than 0.04% of the
inner and central shelf zones offshore Virginia. Benthic communities are anticipated to recover to pre-
construction conditions within 3 months to 2.5 years. Based on available information this overall
conclusion would be applicable to Alternative C. Seafloor data including sidescan sonar, multi-beam
echosounder, and seven benthic sediment grab samples for OCS block 6112 are included in reports
submitted to BOEM. These data (RAP, 2014, Appendix F Sections 10.3.4 and 10.3.5) show that the area
is relatively flat, smooth and featureless. One notable area had a relatively high (64%) level of silt and
organic content. However this was just one sample of the seven taken from the OCS block. The rest of the
samples were predominantly sand. As a result, it is expected that impacts to benthic resources under
Alternative C would be no different than that reached for benthic habitat impacts under Alternative A.

3.2.2.5 Alternative D — Alternate Export Cable Landfall (Croatan Beach)

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall
location. In the RAP, DMME considered several criteria when examining potential export cable landfall
locations (RAP, 2014, Section 2.3.1). This location is slightly north of the landfall location identified in
the Proposed Action. It would be 0.91 mile (1.46 km) from landfall to the interconnection point, slightly
longer than the length under the Proposed Action (0.68 mile [1 km]).

The assessment of Alternative A concluded that the construction of the export cable route, inter-array
cable route, and turbine foundations are expected to result in temporary impacts to less than 0.04% of the
inner and central shelf zones offshore Virginia. Benthic communities are anticipated to recover to pre-
construction conditions within 3 months to 2.5 years. Based on available information the overall
conclusion for the Proposed Action would be applicable to Alternative D. Seafloor data including
sidescan sonar, multi-beam echosounder, and benthic sediment grab samples for this area are not included
in reports submitted to BOEM. It is assumed that the benthic resources in the seaward approach to
Croatan Beach public parking lot are the same as that associated with Alternative A. The benthic impacts
to Lake Christine from Alternative D are not considered here. As a result, it is expected that impacts to
benthic resources under Alternative D would be no different than that reached for benthic habitat impacts
under Alternative A.

3.2.2.6 Alternative E — No Action

NEPA requires the analysis of a No Action Alternative. Under the No Action Alternative, no research
activities, including the construction, operation, maintenance and decommissioning of two turbines and
export cable to shore, would be approved on the OCS offshore Virginia. The Impacts of Alternative E
(No Action) on environmental and socioeconomic resources are described in detail in Section 3.2.2.6 of
this EA.

If the No Action Alternative is selected, then there would be no offshore wind facility construction,
operation, and decommissioning impacts within the immediate future. Other impacts to the benthic
environment including fishing using bottom tending mobile gear would continue within the general area.
It is expected that that commercial lease area would begin to be developed within the next 5 years, thus it
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is expected that the No Action Alternative would only delay impacts to the benthic environment from the
construction, operation, and decommissioning of offshore wind facilities by approximately 5 years.

3.2.2.7 Cumulative Impacts Analysis

The cumulative impacts analysis for benthic resources examines the incremental effects of the Proposed
Action and other reasonably foreseeable activities on benthic resources and assesses the combined effect
that may differ from any individual impact. The spatial bounds of the analysis of cumulative impacts to
benthic resources are the inner and central shelf zones (0 to 50 m depth); bounded on the north at by
75°24’ N latitude (approximate Virginia/Maryland border) and the south by 75°53” N latitude (the
approximate Virginia/North Carolina border). This is a reasonable spatial bounding of benthic resource
impacts due to the similar nature of benthic resources within that area offshore Virginia. The temporal
bound for cumulative impacts has 2 nodes. The first node is 2.5 years into the future (2017-2022) because
that is the estimated maximum recovery period for the benthic environment following disturbance from
initial construction. The second node is 2.5 years following the decommissioning of the facility (2045-
2050). The operational phase (2017-2045) is expected to have negligible impacts to the seafloor as a
result of the deposition of epibiota from attachment points on submarine portions of the eight foundation
piles. The primary impact factor for benthic resources is physical disturbances. The cumulative activities
examined future geological and geophysical surveys, offshore wind site assessment activities, offshore
sand mining, military uses, fishing, marine transportation, and the installation of an offshore transmission
line. Of these, only sand mining off Virginia’s coast, fishing, and installation of the Atlantic Wind
Connection’s Delmarva Energy Link are anticipated to produce physical disturbances that could
potentially overlap with the Proposed Action. Natural phenomena (e.g., hurricanes) may also disturb
benthic resources over this time period. At this point it is still unclear when the installation of the
Delmarva Energy Link would occur; however, it is highly unlikely that the installation of both projects
would occur simultaneously. Installation of the VOWTAP export cable may occur simultaneously with
sand mining off Virginia’s coast. However, no specific permits have been issued for the closest sand
donor site, Sandbridge Shoals; therefore it is unlikely that any sand mining would occur simultaneously
with cable installation. There is a greater likelihood that jet plowed areas and sand extraction areas (e.g.,
Wallops Island and Sandbridge Shoals) would be recovering from habitat disturbance at the same time.
However, given the relatively small footprint of both activities in the context of the inner and central shelf
zones offshore Virginia, cumulative impacts to benthic communities within the spatial bounds of this
analysis are anticipated to be min