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VOWTAP Research Activities Plan

EXECUTIVE SUMMARY

Virginia Electric and Power Company, a wholly-owned subsidiary of Dominion Resources, Inc.
(Dominion), proposes to construct, own, and operate the Virginia Offshore Wind Technology Advancement
Project (VOWTAP or Project), a 12 megawatt (MW) offshore wind technology testing facility located
approximately 27 statute miles (mi) (24 nautical miles [nm], 43 kilometers [km]) east of the city of Virginia
Beach, Virginia. While Dominion will construct, own, and operate the Project, the VOWTAP is a
collaborative research and development effort comprised of the Virginia Department of Mines, Minerals,
and Energy (DMME), as the offshore lease holder; Alstom, as the turbine manufacture; Keystone
Engineering Inc. (Keystone), as the foundation design firm; Kellogg, Brown, & Root (KBR), as the marine
engineering contractor; Tetra Tech, Inc. (Tetra Tech) as the environmental contractor; the National
Renewable Energy Laboratory (NREL) and the Virginia Coastal Energy Research Consortium (VCERC),
represented by Virginia Polytechnic Institute (Virginia Tech), as renewable energy research partners; and
Newport News Shipbuilding, for their logistical knowledge of local ports and harbors. This group of
partners, collectively referred to as the VOWTAP Team, exemplifies the essential roles necessary to deliver
a state-of-the-art offshore wind technology advancement and demonstration project.

The VOWTAP will consist of two, 6 MW wind turbine generators (WTGs), a 34.5-kilovolt (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
will connect the Project with existing Dominion infrastructure located in the City of Virginia Beach.
Interconnection with the existing Dominion infrastructure will also 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.

The offshore components of the VOWTAP, including the WTGs and Inter-Array Cable, will be located in
federal waters, while the Export Cable will traverse both federal and state territorial waters. The onshore
components, including the Onshore Interconnection Cable, Fiber Optic Cable, Switch Cabinet, and
Interconnection Station will be located entirely within the boundary of Camp Pendleton. During
construction, the Project will additionally be supported by construction laydown area(s) and a Construction
Port. The operation phase of the Project will have an operations and maintenance (O&M) facility with an
associated Base Port. Dominion will locate these support facilities at existing waterfront industrial or
commercial sites located in the cities of Virginia Beach, Norfolk, and/or Newport News, Virginia.

The purpose of the VOWTARP is to respond to the expressed need for the advancement of offshore wind
energy research and development in the United States and in Virginia. This need has been expressed by
both the U.S. Department of Energy (DOE) and the Commonwealth of Virginia. In 2010, the DOE Energy
Efficiency and Renewable Energy Wind and Water Power Program instituted the Offshore Wind Innovation
and Demonstration Initiative (OSWInD) to consolidate and expand its efforts to promote and accelerate
responsible commercial offshore wind development in the United States (DOE 2011). In 2012, VOWTAP
was one of seven entities selected to receive grants from DOE to support the initial development of
innovative offshore wind demonstration projects. In 2014, DOE selected the VOWTAP as one of three
technology demonstration projects to receive additional funding to support the advancement of the Project
towards construction.
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Construction and operation of the VOWTAP will require an Outer Continental Shelf (OCS) Renewable
Energy Research Lease. On March 23, 2015, Bureau of Ocean Energy Management (BOEM) formally
issued the Research Lease to DMME with Dominion named as the designated operator. An Easement from
BOEM will also be necessary for the portion of the Export Cable that traverses federal waters. Prior to
issuance of an OCS Renewable Energy Research Lease or Easement, BOEM must review the
environmental effects and benefits of the Project in accordance with the National Environmental Policy Act
(NEPA) (42 United States Code [USC] 4321 et seq.), and other agency-specific statutes, regulations, and
guidelines. The major federal actions that require review under NEPA are BOEM’s issuance of the OCS
Renewable Energy Research Lease, U.S. Army Corps of Engineer’s issuance of an Individual Permit under
the Clean Water Act, and the grant of federal funds by DOE for further development of the Project under
the OSWInD Initiative.

The proposed Project represents over three years of consideration of alternative sites and design parameters,
while being designed to satisfy the needs identified by the OSWinD Initiative and the Commonwealth of
Virginia. Dominion and the VOWTAP Team have identified a Preferred Alternative for the Project based
on the results of these alternative evaluations. The Preferred Alternative that is evaluated in this Research
Activities Plan (RAP) comprises:

e The Research Lease Area (OCS Block 6111, Aliquots D, H, L and OCS Block 6061, Aliquots H,
L, P);

e An Export Cable with a landfall location at Camp Pendleton Beach, in Virginia Beach, Virginia;

e An Onshore Interconnection Cable and Fiber Optic Cable, and Interconnection Station located
entirely on state-owned lands;

e The Keystone Inward Battered Guide Structure (IBGS) as the innovative foundation structure; and

e The 6 MW Alstom Haliade 150 as the innovative WTG technology.

The VOWTAP will support one of the first U.S. offshore deployments of the 6 MW Haliade 150 WTG and
the IBGS foundation. Proposed Project innovations will also deliver significant cost reductions that can be
applied toward future commercial-scale wind energy deployment, will help remove market barriers,
identify potential improvements in the BOEM permitting process, and advance environmental research and
understanding of effects to the environment from offshore wind projects.

The location of the WTGs and onshore facilities reflects the substantial efforts undertaken by Dominion
and the VOWTAP Team, and with the involvement of agencies and stakeholders, to choose a site that
minimizes the potential impacts on natural resources (e.g., benthic ecology, marine mammals, avian and
bat species, fish, and habitat) and existing human uses (e.g., military maritime uses, commercial and
recreational fishing, cultural and historic sites, recreation and tourism, and marine transportation). In
addition to the site selection process, Dominion has completed thorough site-specific analyses in order to
further avoid and minimize potential environmental impacts. As a result of these measures, remaining
impacts on the environment from the VOWTAP are expected to be minor.

Table ES-1 summarizes the environmental resources evaluated in this RAP, the potential impacts from the
VOWTAP on each resource, as well as the avoidance, minimization, and mitigation measures undertaken
and proposed by Dominion.
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Table ES-1. Potential Impacts and Avoidance, Minimization, and Mitigation Measures

Resource Potential Impacts Avoidance, Minimization, and Mitigation Measures
Physical and Meteorological or oceanographic conditions: | Design:
Oceanographic no impact. . e The VOWTAP has been designed to account for the
Conditions Seafloor sediments: localized and short-term meteorological conditions within the Project Area.

impacts during construction.
Terrestrial soils: localized and short-term
impacts during construction.

e Dominion has selected a construction schedule and
WTG technology that takes into consideration both
weather and environmental conditions.

e  The WTGs have been designed to shut down in extreme
weather conditions.

e Jet plowing, remotely operated vehicle (ROV) jet
trenching, horizontal directional drilling (HDD)
techniques, and the use of a Dynamic Positioning (DP)
vessel for cable installation will minimize sediment
disturbance and alteration, and disturbance of soils
during construction.

e Man-made and natural hazards have been avoided to
the maximum extent possible.

e Dominion has sited Project facilities along previously
disturbed lands and within existing rights-of-way.

e Dominion will implement a Stormwater Management
Plan and Erosion and Sediment Control (ESC) Plan in
support of construction.

e Dominion has selected minimum target depths of burial
of 3.3 ft (1 m) along the Inter-Array Cable route and 6.6
ft (2 m) along the Export Cable route to ensure
protection from external egression. In areas where the
minimal target depth of burial cannot be achieved,
Dominion may also apply additional cable protection
measures, such as concrete mattresses, sandbags,
rocks, and articulated split pipe.

e Where the Export Cable crosses the Dam Neck Ocean
Disposal Site (DONODS), and within a 100-ft (30.5-m)
perimeter upon entering and exiting the DNODS,
Dominion will bury the cable not less than 6 ft (1.8 m)
below the existing bottom.

e Prior to installation, Dominion will complete route
clearance and pre-lay grapnel activities to identify
potential obstructions along the proposed cable routes
and within the WTG and Offshore HDD Work Areas.

e Dominion will conduct regular monitoring for scour along
the offshore cable routes.

e Dominion will conduct additional research, in
coordination with Camp Pendleton, into abandoned
communication lines along the Interconnection Cable
and Fiber Optic Cable route and determine any
measures required to avoid and/or remove those lines.
In areas where existing utilities or other constraints are
encountered, Dominion may elect to increase the burial
depth of the cables to up to 20 ft (6 m).
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Table ES-1.

Resource
Avian and Bat
Species

Potential Impacts
Habitat:
e Onshore: short-term habitat
disturbance from construction, no
long-term impacts on habitat.

e  Offshore: no impact to avian or
bat habitat.

Mortality or injury through collision with
onshore or offshore facilities: low risk.

Potential displacement or barrier effects: low
risk.

Direct or indirect impacts to bats: low to no
risk

Design:

BMPs

Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)
Avoidance, Minimization, and Mitigation Measures

Dominion located onshore facilities primarily along existing
right-of-way and in currently disturbed areas that are not
known to support breeding shorebirds or bats.

Dominion has oriented the WTGs in parallel with the
prevailing avian flight direction in order to minimize potential
barrier effects.

Dominion will install the Onshore Interconnection Cable
underground using HDD to minimize potential impacts to
sensitive shoreline habitats.

Construction vehicles will not be driven on the beach,
dunes, or in other sensitive shoreline habitats.

The WTGs and Project onshore facilities will not create a
barrier to bird migration or movement.

Tree clearing will be minimized to the maximum extent
possible. Trees removed will be low-quality and/or diseased
trees.

Dominion will use flashing aviation safety lights on the WTG
nacelles and will investigate the possibility of using down
shielded lights (aka hooded lights) where possible on
construction vessels.

Dominion will install anti-perching devices on the IBGS
foundations.

Dominion will implement a post-construction monitoring
program during operation of the Project to evaluate actual
impacts from the WTGs.

Threatened and

Impacts could occur similar to those

Design:

Endangered described for non-listed fish species, marine e Jetplowing, ROV trenching, HDD techniques, and the
Species and mammals, avian species, and terrestrial use of a DP vessel for cable installation will minimize
Species of Special | mammals. sediment disturbance and alteration, and reduce
Concern Fish: localized and short term disturbance associated turbidity and TSS.
during construction. BMPs. Avoidance, minimization, and mitigation measures are
Marine mammals: localized and short term similar to those described for marine biological resources, terrestrial
noise impacts during construction. biological resources, and avian and bat species.
Sea turtles localized and short term noise * ra?l:?n':g] vgtlleazglsrgitsseteilr:tw a;&;?g&“%gg?ﬁgurg sto
impacts during construction. . P ) P m p 9
i marine mammals; these will also minimize potential
Invertebrates: no impacts impacts to fish and sea turtles.
Avian species: low likelihood of impacts. o Dominion will establish exclusion and monitoring zones
Terrestrial mammals: low likelihood of to minimize potential noise impacts to marine mammals;
impacts. these will also meet or exceed protection guidelines for
Terrestrial reptiles: low likelihood of impacts. sea turtles.
Amphibians: no impacts. e  Forthreatened and endangered nesting sea turtles,
Vascular plants: no impact Dominion will not conduct any construction activities at
prants: pact. the cable landing site between the dates of May 1
through August 31.

e Dominion has committed to landing the Export Cable
onshore via HDD to avoid impacts to the beach and
dune, and to ensure no potential sea turtle nesting
habitat is disturbed.
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Table ES-1
Resource

Potential Impacts

Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)

Avoidance, Minimization, and Mitigation Measures

Water Quality Ground and surface water: no impacts. Design:

Marine water quality. localized and short- e Jetplowing, ROV jet trenching, HDD techniques, and
term increases to total suspended solids the use of a DP vessel for cable installation will minimize
(TSS) during consruction and sediment disturbance and alteration, and reduce
decommissioning. . associated turbidity and TSS.
Accidental spills or releases (e.g., oil, BMPs:
lubricants or trash) during construction, s
Operation’ or decommissioning: low risk. . Dominion will employ Spl” containment measures at
Sedimentation from frac-out during HDD: each WTG and the onshore Interconnection Station.

o Offshore: low risk e Dominion will develop an HDD Contingency Plan to

e Onshore: no impact (drilling mud address the inadvertent release of drilling fluid to further

will not be used). minimize the potential risks associated with a frac-out
during Export Cable landfall construction.

e Al VOWTAP vessels will operate in accordance with the
Oil Pollution Act of 1990 (OPA-90), the international
treaty, MARPOL 73/78, and recent EPA Small Vessel
General Permit best management practices for vessels
less than 79 ft (24.1 m).

e Dominion will develop and will submit an Oil Spill
Response Plan to manage an inadvertent spill or release
of oils or other hazardous materials during operations.

e Dominion will implement a Stormwater Management
Plan and ECS Plan in support of construction.

e Dominion will return the drilling fluid to a mud pond
located within the HDD Work Area where it will be
collected for reuse after cleaning.

e Dominion conducted an assessment of the depth of the
water table along the onshore portion of the route. Final
engineering design will determine if groundwater will
need to be managed during construction at locations
such as cable splice pits.

o Dominion will consult with jurisdictional agencies
regarding any addition of fill for cable protection in select
locations. Dominion will ensure that fill used for cable
protection is properly tested and is free of toxins.

Marine Biological Benthos and fish: Design:
Resources e Localized and temporary e The Project has been sited outside of any sensitive habitats.
disturbance from IBGS o Jotplowi i i i
' plowing, ROV jet trenching, HDD techniques, and
foundation, WTG and Offshore the use of a DP vessel for cable installation will minimize
Export Cable installation. sediment disturbance and alteration, and reduce
e  Limited, localized loss or associated turbidity and TSS.
alteration of benthic habitat. BMPs
e IBGS foundations, as well as e Dominion will implement soft-start and ramp-up procedures
protgctlve measures along during impact pile driving activities to minimize impacts on
portions of the Export Cable that fish and other marine species from underwater noise.
require additional cable . o Vessels will follow NOAA guidelines for marine mammal
protection, may produce a minor strike avoidance
beneficial impact by creating o ' .
artificial hard substrate that may e Dominion has selected an offshore construction window
attract some fish and/or benthic outside of the known peak migration period for the North
sessile encrusting species Atlantic right whale.
EMFs: no impacts due to cable design and e  Personnel onboard construction, operation, and/or
burial deoth decommissioning vessels will receive training on marine
pn. mammal sighting and reporting that will stress individual
responsibility for marine mammal awareness and
protection. Personnel will also undergo marine debris
awareness training.
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Table ES-1 Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)
Resource Potential Impacts Avoidance, Minimization, and Mitigation Measures

Marine Biological
Resources (cont.)

Underwater noise:

e  localized and temporary impacts
for marine mammals and sea
turtles associated with pile
driving, WTG installation and
cable installation.

e  Construction noise will not create
either Temporary or Permanent
Threshold Shift in marine
mammals.

e  For marine mammals: temporary
harassment during impact pile-
driving, and during the use of DP
thrusters during Inter-Array Cable,
Export Cable or WTG installation.

Injury or mortality from entanglement or vessel
collision: low risk

Loss of habitat or prey availability: negligible
impact.

Impacts from spills of hazardous material or
marine debris: low risk.

Dominion will employ visual monitoring and mitigation
measures as directed by NOAA Fisheries for pile driving
during construction. Impact avoidance and minimization
measures for underwater noise may include shut-down
procedures, marine mammal monitoring protocols, and
the use of sort-starts during pile driving.

Dominion will establish exclusion and monitoring zones
sufficient to meet noise guidelines for marine mammals
and sea turtles.

Dominion will monitor sound levels during construction
and for a period during operation.

Terrestrial Terrestrial wildlife: localized and short- term Design:
Biological disturbance during construction. e Dominion located onshore facilities primarily in currently
Resources disturbed areas.

o Dominion will install the Onshore Interconnection Cable
underground using HDD to minimize potential impacts to
sensitive shoreline habitats.

BMPs

o Dominion will return disturbed areas to pre-construction
conditions following construction.

o Dominion will implement a Stormwater Management Plan
and ESC Plan in support of construction.

Visual Resources Offshore facilities: no impact as the Project Design
facilities would not be visible to casual e The WTGs are sited at a distance offshore that will result
observers at viewing locations on the shore in limited visibility at key viewpoints.
Offshore facilities: minor impact as the e The onshore cables will be placed underground.
onshore facilities would create limited e Onshore facilities are located within previously
change to existing visual conditions. developed areas.

e Dominion has selected colors for onshore facilities that
will reduce visual contrast by blending the structures into
the surrounding environment.

BMPs:

Dominion will further screen the Interconnection Station
by planting vegetation, as needed.

Dominion will implement a Fugitive Dust Control Plan to
minimize dust during onshore construction activities.

Dominion will maintain onshore construction areas to
remove trash and debris.

April 2015
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Table ES-1

Resource
Socioeconomic
Resources

Potential Impacts
Local and regional economy: potential
benefits from job creation during construction
and operation of the Project.
Traffic: minor, short-term increases to traffic
during construction.
Offshore commercial shipping and fishing,
and recreational boating and fishing:

e Minor, short-term impacts during
construction associated with
temporary displacement of vessel
traffic.

e Minor long-term impacts on
during Project operation in the
vicinity of the WTGs.

Environmental justice: no impacts.

Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)
Avoidance, Minimization, and Mitigation Measures

Design:

e Onshore facilities are located within previously
developed areas that are not used for recreation.

e  The WTGs are sited at a distance offshore that will result
in limited visibility at key viewpoints.

e Dominion will hire local workers where possible to meet
labor needs for Project construction, operation, and
decommissioning.

e Dominion will establish a Project-specific website to
share information about VOWTAP construction
progress.

o Dominion will issue specific local notices to mariners in
coordination with the USCG throughout the construction
period.

o Dominion will temporarily restrict vessel access within
temporary WTG Work Areas, an Offshore HDD Work
Area, and along the Export and Inter-Array Cable right-
of-way during construction.

o During cable installation, Dominion may elect to deploy
additional buoys with lights to indicate the location of the
cable as it is being installed.

e During operation, Dominion will light, individually mark,
and maintain Private Aids to Navigation (PATON) per
USCG ATON requirements.

e Dominion will place a radar beacon (RACON) at the
WTG site.

e Dominion plans to complete onshore construction
activities prior to the start of the summer tourist season
(May 31).

Essential Fish
Habitat

Habitats:
e  Localized and short term disturbance
to habitat during WTG installation
and cable laying activities.

e  Permanent habitat loss: negligible
amounts of benthic habitat loss.

e  |BGS foundations, as well as
protective measures along portions
of the Export Cable that require
additional cable protection, may
produce a minor beneficial impact by
creating artificial hard substrate that
may attract some fish and/or benthic
sessile encrusting species.

TSS: localized and short-term increases in
TSS near the WTG foundations and along
the Inter-Array and Export Cable routes.
Noise: localized and short-term impacts
during construction.

EMF: no impact due to cable design and
burial depth.

To minimize and/or avoid impacts to Essential Fish Habitat (EFH)
and associated EFH Species, Dominion will implement the same
actions as described for marine biological resources.
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Table ES-1 Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)
Resource Potential Impacts Avoidance, Minimization, and Mitigation Measures
Wetlands and Other | Direct removal or fill impacts to wetlands: no | Design:
Jurisdictional impacts. e  Onshore facilities will be located within previously
Waterbodies Sedimentation: low risk. developed areas outside of delineated wetlands. No
removal or fill will occur within onshore surface waters.
BMPs:
e Dominion will implement a Stormwater Management
Plan and ECS Plan in support of construction.
Cultural Resources | Disturbance of terrestrial archaeological Design:
resources: low risk given the location of e Dominion has sited the Project to avoid potential
onshore facilities in previously disturbed submerged cultural sites, terrestrial archaeological
areas. resources, and historic properties.
Unanticipated archaeological discoveries: BMPs
lfovv.l.rt'.Sk given the Iolc a(t;grtw otf)ogshore e Dominion will implement an Onshore and Offshore
(?r?l mes |nkpreLy|<;1Lt1§ y aistur f areas. Unanticipated Discoveries Plan, including archeological
esapeake Lignt. no Impacts. resource identification training, in consultation with the
Camp Pendleton Historic District: no VDHR and BOEM
impacts. '

P e Dominion will install the Onshore Interconnection Cable
underground using HDD to minimize potential impacts to
terrestrial archaeological resources.

NRHP-listed properties located within the e Dominion will use colors for the Switch Cabinet and
onshore APE: Cape Henry Lighthouse Interconnection Station that will reduce visual contrast.
(NHL), Cape Henry Light Station (NRHP),
deWitt Cottage (NRHP), and the Virginia
Beach USCG Station (NRHP): no impact to
the NRHP qualifying characteristics of these
properties.
Military Maritime Military testing and training activities: no BMPs
Uses impacts. e Dominion will coordinate all Project construction,
operation, and decommissioning activities closely with
the Fleet Area Control and Surveillance Facility, VA
Capes and the Fleet Forces Atlantic Exercise
Coordination Center at Naval Air Station Oceana.

e At Camp Pendleton, Dominion will stage work in a
manner that will minimize impacts on training and daily
activities.

Land Use Consistency with local land use regulation: Design:
noimpact. e Dominion has sited the Interconnection Station to
Alteration to existing land use patterns: no minimize the need for tree clearing to the maximum
impact. extent possible.
BMPs

o Dominion will comply with the P-1 and I-2 zoning
requirements for Category | screening at public utility
installations.
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Table ES-1

Resource
Acoustic
Environment

Potential Impacts
In-air noise: minor, short-term and localized
impacts on in-air noise during construction
and operation.
Underwater noise: short-term and localized
underwater noise impacts on marine species
as described for fish, marine mammals, and
sea turtles.

Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)

Avoidance, Minimization, and Mitigation Measures

BMPs:

Dominion will not conduct onshore construction activities
between 7:00 p.m. and 7:00 a.m. Monday through
Saturday, or at any time on Sunday.

Dominion will establish and enforce construction site and
access road speed limits during the construction period.

Dominion will utilize electrically-powered equipment
where feasible.

Dominion will locate material stockpiles and mobile
equipment staging, parking, and maintenance areas as
far as practicable from NSRs at the onshore HDD Work
Area.

Acoustic
Environment (cont.)

Dominion will only use noise-producing signals for safety
warning purposes.

Dominion will not make Project-related public addresses
or allow on-site music systems to be audible at any
adjacent receptor.

Dominion will ensure all noise-producing construction
equipment and vehicles with internal combustion
engines are equipped with mufflers, air-inlet silencers
where appropriate, and any other shrouds, shields, or
other noise-reducing features.

Dominion will establish exclusion and monitoring zones
sufficient to meet noise guidelines for marine mammals
and sea turtles.

Dominion will monitor sound levels during construction
and for a period during operation.

Air Quality

Emissions: minor, short-term air emissions
associated with construction and
decommissioning. Small to negligible levels
of air emissions during operation.

BMPs:

Vessels providing construction or maintenance services
for the Project will use low-sulfur fuel.

Vessels constructed on or after January 1, 2016 will
meet Tier Il NOx requirements when operating within
ECAs.

Dominion will require its equipment and fuel suppliers to
provide equipment and fuels for the Project that have
been certified to be in compliance with the applicable
EPA or equivalent emission standards.

Marine engines with a model year of 2007 or later and
non-road engines complying with the Tier 2 standards (in
40 CFR 89 or 1039) or better will be used to satisfy Best
Available Control Technology (BACT).

Dominion will meet BACT standards for the SFe
insulated circuit breakers by installing the circuit
breakers with a low pressure alarm and a low pressure
lockout.
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Table ES-1 Potential Impacts and Avoidance, Minimization, and Mitigation Measures (continued)

Resource Potential Impacts Avoidance, Minimization, and Mitigation Measures
Transportation Marine transportation and navigation: minor | BMPs:
and short-term impacts during offshore e Dominion will establish a Project-specific website to
construction. o share information about VOWTAP construction
Onshore transportation: minor, short-term progress.

traffic increases during construction.

Aviation: no impact e Dominion will issue specific local notices to mariners in

coordination with the USCG throughout the construction
period.

e Dominion will establish and temporarily restrict vessel
access within temporary WTG Work Areas, an offshore
HDD Work Area, and along the Export and Inter-Array
Cable right-of-way during construction.

o During cable installation, Dominion may elect to deploy
additional buoys with lights to indicate the location of the
cable as it is being installed.

e During operation Dominion will light, individually mark,
and maintain PATON per USCG ATON requirements.

e Dominion has committed to place a RACON at the WTG
site.

e  Construction activities will not block roadways to Camp
Pendleton vehicular traffic for long periods.

e Dominion will comply with agency and military requests
for notification of the start of Project construction, in
order to make necessary charting revisions.

e Dominion will request that the FAA issue a Notice to
Airmen (NOTAM) prior to the start of WTG construction.

e WTGs will be marked and lit with both USCG and FAA
approved navigational aids.

Public Health and Accidents during construction: low risk. Design:

Safety Accidents during operation: low risk. e The IBGS foundation design will provide mooring for a
vessel in distress, and the platforms on the foundations
could serve as a refuge while waiting for rescue.

e  Onshore electrical facilities have been designed with fire
protection systems.

BMPs:

e Dominion will manage the overall health and safety of
the Project under a Project-specific Safety Management
System.

e Dominion will limit public access to work sites during
construction and will ensure all equipment is stored
within a fenced area.

e During operation, the Interconnection Station will be
surrounded by a fence and locked to prevent access.

e  Access to the interior of the WTGs will be restricted by a
locked door at the base of the tower.

e  Atthe Construction Port, Base Port, and O&M facility,
secondary containment equipment and spill response
kits will be provided for oils and other hazardous
materials.

e Each WTG will be equipped with a lightning protection
system.

e Dominion will employ additional operational safety
systems on each WTG including a back-up power
generator, fire suppression, and first aid and survival
equipment.
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Acronym Definition

DMME Virginia Department of Mines, Minerals, and Energy

DNCI Determination of No Competitive Interest

DNODS Dam Neck Ocean Disposal Site

DoD Department of Defense

DOE Department of Energy

DOl Department of the Interior

Dominion Virginia Electric and Power Company, a wholly-owned subsidiary of
Dominion Resources, Inc.

DP dynamically positioned

EA Environmental Assessment

ECA Emission Control Area

EERE Energy Efficiency and Renewable Energy

EEZ Exclusive Economic Zone

EFH Essential Fish Habitat

EMF electric and magnetic field

EMS Emergency medical services

EPA U.S. Environmental Protection Agency
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ESC Erosion Sediment Control

ESPreSSo Experimental System for Predicting Shelf and Slope Optics

FAA Federal Aviation Administration

FAD fish aggregating device

FACSFAC Fleet Area Control & Surveillance Facility

FPM Flash per minute

FR Federal Register

ft foot

FUDS Formerly Used Defense Site

FY fiscal year

gal gallon

GDP gross domestic product

GHG greenhouse gas

GMFMC Gulf of Mexico Fishery Management Council

HAT highest astronomical tide

HDD horizontal directional drill

hp horsepower

HUD Department of Housing and Urban Development

Hz hertz

IBGS Inward Battered Guide Structure

in inch

INRMP Integrated Natural Resources Management Plan
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Acronym Definition
ISO International Organization for Standardization
KBR Kellogg, Brown, & Root
Keystone Keystone Engineering Inc.
kHz kilohertz
kJ kilojoule
km kilometer
KP kilometer point
kV kilovolt
L liter
Lan day-night sound level
Leq 24-hour equivalent sound level
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uPa2-s micropascal-squared seconds
m meter
m?3 cubic meter
m/s meter per second
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NEPA National Environmental Policy Act
NHL National Historic Landmarks
NHP Natural Heritage Program
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Acronym Definition

NHPA National Historic Preservation Act

nm nautical miles

NMFS National Marine Fisheries Service

NNS Newport News Shipbuilding

NOAA National Oceanic and Atmospheric Association

NOAA Fisheries National Oceanic and Atmospheric Association National Marine
Fisheries Service

NOEP National Ocean Economics Program

NOTAM Notice to Airmen

NOx nitrous oxides

NPDES National Pollutant Discharge Elimination System

NRCS Natural Resources Conservation Service

NRHP National Register of Historic Places

NREL National Renewable Energy Laboratory

NSR noise sensitive receptor

NVIC Navigation Vessel Inspection Circular

O&M operations and maintenance

0CSs outer continental shelf

OCSLA Outer Continental Shelf Lands Act

OPAREA Operating Area

OSWInD Offshore Wind Innovation and Demonstration

PATON Private Aids to Navigation

PCPT piezocone penetration test

P.L. Public Law

PM25 Particulate matter up to 2.5 micrometers in size

PMDD permanent magnet direct drive

PPT parts per thousand

Project Virginia Offshore Wind Technology Advancement Project

PSO Protected Species Observer

Psu practical salinity unit

PTE Potential to Emit

PTS permanent threshold shift

RACON radar beacon

RFI Request for Information

RI Ocean SAMP

Rhode Island Ocean Special Area Management Plan

RAP

Research Activities Plan

RCRA Resource Conservation and Recovery Act
RMS root mean square
ROV remotely operated vehicle
ROW right-of-way
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Acronym Definition

SAFMC South Atlantic Fishery Management Council
SAP Site Assessment Plan
SESEF Shipboard Electronic Systems Evaluation Facility
SFA Sustainable Fisheries Act
SGCN species of greatest conservation need
SHPO State Historic Preservation Office
SMA Seasonal Management Area
SOC species of concern
SO2 sulfur dioxide
SOx sulfur oxides
SCADA Supervisory Control and Data Acquisition
SMS Safety Management System
Tetra Tech Tetra Tech, Inc.
TRACON Terminal Radar Approach Control
TSS total suspended solids
TTS temporary threshold shift
USACE U.S. Army Corps of Engineers
USC United States Code
USCG U.S. Coast Guard
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey
Uxo unexploded military ordnance
VAC Virginia Administrative Code
VACAPES Virginia Capes
VCERC Virginia Coastal Energy Research Consortium
VDACS Virginia Department of Agriculture and Consumer Services
VDCR Virginia Department of Conservation and Recreation
VDEQ Virginia Department of Environmental Quality
VDGIF Virginia Department of Game and Inland Fisheries
VDHR Virginia Department of Historical Resources
VFR visual flight rules
VIA Visual Impact Assessment
Virginia Tech Virginia Polytechnic Institute
VMRC Virginia Marine Resources Commission
VOC volatile organic compound
VOWDA Virginia Offshore Wind Development Authority
VOWTAP Virginia Offshore Wind Technology Advancement Project
VRP Vessel Response Plan
VWP Virginia Water Protection
WEA Wind Energy Area
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1 INTRODUCTION

11 Project Overview

Virginia Electric and Power Company, a wholly-owned subsidiary of Dominion Resources, Inc.
(Dominion), proposes to construct, own, and operate the Virginia Offshore Wind Technology Advancement
Project (VOWTAP or Project), a 12 megawatt (MW) offshore wind technology testing facility located
approximately 27 statute miles (mi) (24 nautical miles [nm], 43 kilometers [km])' east of the City of
Virginia Beach, Virginia (Figure 1.1-1). While Dominion will construct, own, and operate the Project,
VOWTATP is a collaborative research and development effort comprised of the Virginia Department of
Mines, Minerals, and Energy (DMME), as the offshore lease holder; Alstom, as turbine manufacture;
Keystone Engineering Inc. (Keystone), as the foundation design firm; Kellogg, Brown, & Root (KBR) as
the marine engineering contractor; Tetra Tech, Inc. (Tetra Tech) as the environmental contractor; the
National Renewable Energy Laboratory (NREL) and the Virginia Coastal Energy Research Consortium
(VCERQ), represented by Virginia Polytechnic Institute (Virginia Tech), as renewable energy research
partners; and Newport News Shipbuilding, for their logistical knowledge of local ports and harbors. This
group of partners, collectively referred to as the VOWTAP Team, exemplifies the essential roles necessary
to deliver a state-of-the-art offshore wind technology advancement and demonstration project.

The VOWTAP will consist of two, 6 MW wind turbine generators (WTGs), a 34.5-kilovolt (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
will connect the Project with existing Dominion infrastructure located in Virginia Beach, Virginia (Figure
1.1-1). Interconnection with the existing Dominion infrastructure will also require an onshore Switch
Cabinet, a Fiber Optic Cable, and new Interconnection Station to be located entirely within the boundaries
of the Camp Pendleton State Military Reservation (Camp Pendleton).

In connection with VOWTAP, Dominion proposes to install three stand-alone metocean instrumentation
platforms for the purpose of collecting oceanographic measurements in the Project area. This innovative
data collection effort is evaluated in a separate Site Assessment Plan (SAP), and is therefore not further
discussed in this document.

! Distances throughout the RAP are provided as statute miles (mi) or nautical miles (nm) as appropriate, with
kilometers in parentheses. For reference, 1 mi equals approximately 0.87 nm.
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Construction and operation of the VOWTAP will require federal, state, and local permits and environmental
reviews. On February 8, 2013, DMME filed an Unsolicited Application for an Outer Continental Shelf
(OCS) Renewable Energy Research Lease with the Bureau of Ocean Energy Management (BOEM),
pursuant to 30 Code of Federal Regulations [CFR] §585.238. On December 6, 2013, BOEM issued DMME
a Determination of No Competitive Interest (DNCI) for the proposed Research Lease. On March 23, 2015
BOEM formally issued the Research Lease to DMME with Dominion named as the designated operator.
Per BOEM’s direction, dated December 2, 2013, Dominion has prepared this Research Activities Plan
(RAP) to demonstrate compliance with federal regulations for renewable energy projects proposed under
an OCS research lease (30 CFR §585.626 and 585.627) (see Appendix A for a record of this
communication). Specifically in accordance with 30 CFR §585.621 this RAP demonstrates how VOWTAP:

e Conforms to all applicable laws, implementing regulations, lease provisions, and stipulations
(Section 1.3);

o Is safe (Section 4.17 and Appendix S);

e Does not unreasonably interfere with other uses of the OCS, including those involved with national
security or defense (Sections 4.11, 4.12, and 4.14);

¢ Does not cause undue harm or damage to:

- Natural resources;

- Life (including human and wildlife);

- Property;

— The marine, coastal, or human environment; or

- Sites, structures, or objects of historical or archaeological significance (Section 4.0);

e Uses best available and safest technology (Section 2.0);
e Uses Best Management Practices (BMPs) (Section 4.18); and
e Uses properly trained personnel (Section 4.14 and Appendix S).

1.2 Purpose and Need for the Project

The purpose of VOWTAP is to respond to the expressed need for the advancement of offshore wind energy
research and development in the United States and in Virginia. This need has been expressed by both the
U.S. Department of Energy (DOE) and the Commonwealth of Virginia.

In 2010, the DOE Energy Efficiency and Renewable Energy (EERE) Wind and Water Power Program
instituted the Offshore Wind Innovation and Demonstration (OSWInD) Initiative to consolidate and expand
its efforts to promote and accelerate responsible commercial offshore wind development in the United
States (DOE 2011). This initiative is part of DOE’s National Offshore Wind Strategy for creating an
offshore wind energy industry in the United States. The primary objectives of OSWInD are to reduce
deployment timelines and uncertainties, reduce the cost of energy through technology development,
determine ways in which to remove market barriers, and demonstrate advanced technologies, including
innovations in WTG and foundation design, marine systems engineering, computational tools and test data,
resource planning, siting and permitting, complementary infrastructure, and the development of advanced
technology demonstration projects (DOE 2011). In 2012, DOE selected seven technology demonstration
projects to further the objectives of OSWInD; VOWTAP was selected as one of these proposed projects.
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On May 8, 2014, DOE selected the VOWTAP once again as one of three technology demonstration projects
to receive additional funding to support the advancement of the Project towards construction.

The Commonwealth of Virginia enacted legislation (Title 67, Chapter 12, Code of Virginia) in 2010 that
created the Virginia Offshore Wind Development Authority (VOWDA). The expressed mission of the
VOWDA is to facilitate, coordinate, and support the development of the offshore wind energy industry,
offshore wind energy projects, and supply chain vendors within the state of Virginia by:

e Collecting metocean and environmental data;

e Identifying regulatory and administrative barriers;

e  Working with local, state, and federal government agencies to upgrade port and logistic facilities
and sites;

e Ensuring development is compatible with other ocean uses and avian/marine wildlife; and

e Recommending ways to encourage and expedite offshore wind industry development (VOWDA
2013).

In July 2010, the Commonwealth of Virginia also provided a response to DOE’s Request for Information
(RFL; DE-FOA-EE00038) supporting the OSWInD Initiative, and documenting the Commonwealth’s
interest in developing a new offshore wind power industry in Virginia.

The VOWTAP has been designed to satisfy the needs identified by the OSWinD initiative and the
Commonwealth of Virginia, as follows:

e Technical Innovation and Validation — The VOWTAP will support one of the first United States
offshore deployments of the Haliade 150 6MW WTG. The Haliade 150 is a three-bladed, upwind
oriented WTG whose rotor nacelle and tower assembly establishes a new paradigm for the offshore
wind market with a permanent magnet direct drive (PMDD) generator, optimum power density,
and significantly reduced tower head mass compared to other offshore WTGs of the same class.
This innovative WTG also incorporates a new state-of-the-art supervisory control and data
acquisition system (SCADA) that can observe the operation of the WTG in real-time and detect
changes before failure or damage can occur, thus reducing the potential for unscheduled outages
and improving the planning of preventive maintenance. The VOWTAP will also be one of the first
applications of the Keystone Inward Battered Guide Structure (IBGS) as a foundation for an
offshore wind project. This foundation technology has been proven in the oil and gas sector as
suitable under a wide range of seabed conditions. Application of this foundation at the VOWTAP
site will support the demonstration of this known design concept to offshore WTGs in water depths
and extreme weather conditions that are common to the mid- and south-Atlantic regions.

e Cost Reduction — The VOWTAP provides a necessary step towards future cost effective,
commercial-scale wind energy deployment. The proposed Project innovations will deliver
significant cost reductions that can be attributed to four major areas: increased annual energy
production (AEP); decreased WTG capital costs; decreased balance of station (BOS) and
foundation costs; and decreased operations and maintenance (O&M) costs. The Haliade 150 rotor,
robust drive train, and high capacity factors contribute to the increase in AEP. The proposed use
of the IBGS foundation also represents a cost savings, as this type of foundation system has a
reduction in steel utilization leading to lower cost than current WTG foundation technologies.
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Furthermore the application of the Haliade permanent magnet direct-drive and the enhanced
SCADA system reduce the need for visits to the WTGs, thereby reducing O&M costs. In addition,
by using two WTGs, the Project will allow research on wind turbine wake effects and wind farm
control strategies to optimize the power output of the entire system. Overall, the innovations
proposed for the VOWTAP are estimated to lower the levelized cost of energy for a commercial
scale project by an estimated 25 percent from Dominion’s baseline conditions.

e Removal of Market Barriers — The VOWTAP provides a platform for removing many of the
first-of-a-kind risks that currently constitute barriers to development of a U.S. offshore wind
industry. Some of these risks include navigating the permitting process for an offshore wind project
in federal waters; installing larger WTGs that are new to the offshore wind market, and gaining a
better understanding of domestic supply chain requirements.

o Identify Potential Improvements to the Permitting Process — Of the demonstration projects
selected by DOE in 2013 and 2014, the VOWTAP is the only fixed-bottom project subject to
BOEM’s permitting process, and will be one of the first offshore wind projects to use BOEM’s
Smart-from-the-Start Initiative. The VOWTAP Team will document the permitting approval
processes, and identify areas where the process can be improved in order to reduce deployment
timelines and lower risks.

e Progressing Environmental Research and Understanding — The VOWTAP Team will provide
data that will help to further the understanding of effects to the environment and from
environmental conditions on future offshore wind projects, most notably the commercial
development of the Virginia Wind Energy Area (WEA). This data will include the environmental
baseline evaluations conducted in support of the siting and development of the VOWTAP and
proposed post-construction and operational monitoring.

1.3 Regulatory Framework

Several federal, state, and local agencies have regulatory authority over the VOWTAP, based on the
location of different Project components. The two WTGs, Inter-Array Cable, and the majority of the Export
Cable (approximately 24.2 mi [39 km]) will be located on the OCS in federal waters of the United States.
A segment of the Export Cable route (approximately 3 mi [4.8 km]) will also be in state territorial waters.
The Onshore Interconnection Cable and associated interconnection facilities will be located in Virginia
Beach, Virginia on state-owned property. Ancillary Project facilities, including the Construction Port,
O&M facility, and Base Port for the VOWTAP, will be located in the cities of Virginia Beach, Norfolk,
and/or Newport News, Virginia.

1.3.1 Permits, Approvals, and Consultations

Construction and operation of the VOWTAP will require an OCS Renewable Energy Research Lease and
associated easement for the Export Cable from BOEM. The Outer Continental Shelf Lands Act (OCSLA)
delegated authority to the Department of the Interior (DOI) to manage submerged lands on the OCS. The
Energy Policy Act of 2005 further gave DOI authority (subsequently delegated to BOEM) for issuing
submerged lands leases for alternative energy development on the OCS (i.e., activities that produce or
support production, transportation, or transmission of energy from sources other than oil and gas). An
Easement from BOEM will also be necessary for the portion of the Export Cable that traverses federal
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waters. Prior to issuance of an OCS Renewable Energy Research Lease or Easement, BOEM must review
the environmental effects and benefits of the Project in accordance with the National Environmental Policy
Act (NEPA) and other agency-specific statutes, regulations, and guidelines. On March 23, 2015, BOEM
formally issued the Research Lease to DMME with Dominion named as the designated operator.

The VOWTAP will also require various other federal approvals, including an Individual Permit from the
U.S. Army Corps of Engineers (USACE) under Section 10 of the Rivers and Harbors Act (33 United States
Code [USC] 403) and Section 404 of the Clean Water Act (CWA) (33 USC 1344). The Individual Permit
for the construction and operation of the VOWTAP was issued by USACE on December 4, 2014.

The Project will also require review under NEPA (42 USC 4321 et seq.). The major federal actions that
require review under NEPA are BOEM’s issuance of the OCS Wind Research Lease, USACE’s issuance
of an Individual Permit under the CWA, and the grant of federal funds by DOE. BOEM noticed the Draft
Environmental Assessment (EA) in the Federal Register for 30-day public comment on December 1, 2014.

Federal permitting agencies are also required to comply with Section 7 of the Endangered Species Act
(ESA), the Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), Section 106 of the
National Historic Preservation Act (NHPA), and Section 307 of the Coastal Zone Management Act
(CZMA) (see Section 1.3.2). Dominion received their Federal Consistency Certification from DEQ on
August 7, 2014.

At the state level, the Virginia Marine Resources Commission (VMRC) will issue a Submerged Lands
(VMRC) Permit for the portions of the VOWTAP located in state waters under the Virginia Code and
regulations. The Permit was unanimously approved by VMRC at the public hearing held on March 24,2015
(Attachment A). VMRC and the Virginia Department of Environmental Quality (VDEQ) will issue a Joint
Tidal Wetland Permit and Virginia Water Protection (VWP) Individual Permit pursuant to the Virginia
Code and the Section 401 Water Quality Certification requirements of the federal CWA. VDEQ also
requires that the Project submit an air permit application under the Clean Air Act (CAA) for marine vessels
or other equipment used to construct and/or operate the VOWTAP. Dominion’s Notice of Intent (NOI) to
submit an application for a preconstruction permit to EPA was filed on May 20, 2014. The OCS Permit
Application was submitted to DEQ on October 8, 2014 and DEQ deemed the application complete on
December 31, 2014. The Virginia Department of Historical Resources (VDHR) has consulted with the
VOWTAP Team regarding Project compliance with Section 106 of NHPA for both state and federal
approvals. BOEM issued a Finding of No Adverse Effect on April 6, 2015.

Table 1.3-1 provides a list of the required approvals and consultations, the anticipated timeline, and the
status as of the filing of the RAP. Records of agency consultations are provided in Appendix A.
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Table 1.3-1.

Permits, Approvals, and Consultations

Filing

Approval/Anticipated

Status

Permit, Approval, or Consultation
FEDERAL

Regulatory Authority

Date/Status

Approval Date

Act (MBTA) (16 USC §§703 et seq.)

OCS Lands Lease pursuant to the OSCLA (43 USC §§1331 | BOEM 12/6/2013 03/23/2015 BOEM published request for competitive interest in

et seq.) and BOEM implementing regulations (30 CFR Part Federal Register on December 21, 2012. On December 6,

585) 2013 BOEM issued DMME a DNCI for the proposed
Research Lease. On March 23, 2015, BOEM issued the
Research Lease. Per BOEM direction issued on
December 3, 2013 this RAP is submitted to BOEM in
accordance with 30 CFR § 585.626 and 627.

Individual Permit pursuant to Section 10 Rivers and Harbors | USACE Norfolk District 07/02/2014 12/04/2014 Pre-application consultation was initiated in March 2013.

Act (33 USC § 403) & Section 404 CWA (33 USC §1344) (VA) Permit authorization was received on December 4, 2014.
Information required to support the acquisition of this
permit was provided in this RAP. A copy of the USACE
permit has been included in Appendix A.

Review pursuant to NEPA (42 USC §§4321 et seq.) and BOEM, USACE, and 12/6/2013 Q22015 Scoping with primary federal permitting agencies has been

BOEM regulations (30 CFR §§585.646,585. 648(b)) DOE ongoing since March 2013. Information required to support
NEPA review has been provided in this RAP.BOEM Issued
the draft EA in December 2014.

Consultation and Incidental Take Authorization (IHA) National Oceanic and Q4 2015 Q32016 Pre-application consultation has been ongoing since March

pursuant to the Marine Mammal Protection Act (MMPA) (16 | Atmospheric Administration 2013. Information to support consultation between federal

USC §§1361 et seq.) National Marine Fisheries permitting agencies and federal wildlife resource agencies has

Service (NOAA Fisheries) been provided in this RAP (Section 4.3), and Appendix M-2).

Consultation pursuant to Section 7 of the ESA (16 USC NOAA Fisheries, USFWS | Ongoing Q22015 Pre-application consultation has been ongoing since

§§1531 et seq.) March 2013. Information to support consultation between
federal permitting agencies and federal wildlife resource
agencies has been provided in this RAP (Section 4.6,
Appendix J, and Appendix L).

Essential Fish Habitat (EFH) Consultation pursuant to the NOAA Fisheries Ongoing Q2 2015 Pre-application consultation has been ongoing since March

MSFCMA (16 USC §§1801 ef seq.) 2013. Information to support consultation between federal
permitting agencies and federal wildlife resource agencies has
been provided in this RAP (Section 4.7, and Appendix J).

Consultation pursuant to the Migratory Bird Treaty USFWS Ongoing Q22015 Pre-application consultation has been ongoing since March

2013. Information to support consultation between federal
permitting agencies and federal wildlife resource agencies has
been provided in this RAP (Section 4.5, and Appendix J).

April 2015




VOWTAP

Research Activities Plan

Table 1.3-1.

Permit, Approval, or Consultation

Permits, Approvals, and Consultations (continued)

Regulatory
Authority

Filing Date

Approval/Anticipated
Approval Date

Consultation pursuant to Section 106 of the NHPA (16
USC §§470 et seq.)

VDHR

Completed

04/06/2015

Pre-application consultation has been ongoing since
March 2013. Information to support consultation
between federal permitting agencies and VDHR has
been provided in this RAP (Section 4.9, Appendix N,
Appendix O, and Appendix P).

Approval for Private Aids to Navigation (33 CFR 66)

USCG

4 months prior to
Construction

3 weeks prior to
Construction

Proposed lighting and marking has been developed in
consultation with the USCG and provided in this RAP
(Section 4.14.1, Appendix R).

STATE

Concurrence with Federal Consistency Certification
pursuant to Section 307 of the CZMA (16 USC §1451 et

seq.)

VDEQ, BOEM

05/14/2014

08/07/2014

Federal Consistency Certification was received on
08/07/2014. Information necessary to support this
certification was provided in this RAP (Section 1.3.2). A
copy of the Federal Consistency Certification has been
included in Appendix A Dominion submitted the Federal
Consistency Certification Conformance Statement on
10/24/2014.

Submerged Land (VMRC) Permit (Code of Virginia §
28.2-1200 thru 28.2-1213; 4 VAC 20)

VMRC

07/02/2014

Q22015

Pre-application consultation has been ongoing since
March 2013. Approval will be obtained through the
VMRC and VDEQ Joint Permit Application Process.
Information to support the acquisition of the
authorization has been provided in this RAP (Section
4.0). The Permit was unanimously approved by VMRC
at the public hearing held on March 24, 2015.

Water Quality Certification under Section 401 of the CWA
(33 USC §1341); 9 VAC 25-660 et seq.

VDEQ

07/02/2014

Q2 2015

Pre-application consultation has been ongoing since
March 2013. Approval will be obtained through the Joint
Permit Application Process. Information to support
review of the Project under the CWA has been provided
in this RAP (Section 4.2).

Conformity Determination Air pursuant to the Clean Air
Act (CAA) (42 USC §§ 7401 et seq.; 9VAC5 CHAPTER
30; 40 CFR Parts 50 to 99)

VDEQ

Q4 2014

Q4 2015

Pre-application consultation has been ongoing since March
2013. Information to support consultation between the
federal permitting agencies and VDEQ has been provided
in this RAP (Section 4.16 and Appendix I).
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Table 1.3-1. Permits, Approvals, and Consultations (continued)

Regulatory Approval/Anticipate
Permit, Approval, or Consultation Authority Filing Date d Approval Date
OCS Air Permit (40 CFR Part 55; VDEQ 9 VAC 5-80 et VDEQ 10/08/2014 Q4 2015 Pre-application consultation has been ongoing since
seq.) October 2013. Information to support the acquisition of the

authorization has been provided in this RAP (Section 4.16
and Appendix I).

Construction Stormwater General Permit Authorization VDEQ Q32016 Q12017 Information to support the acquisition of the
(VAR10; 9 VAC 25-880) authorization will be provided upon approval of the
RAP.
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1.3.2 Coastal Zone Management Act Consistency

The CZMA of 1972 requires that federal actions likely to affect any land or water use, or natural resource
of a state’s coastal zone, be conducted in a manner that is consistent with the state’s federally-approved
Coastal Zone Management Program (CZMP). The Virginia CZMP was established in 1986 and is
administered by VDEQ, which serves as the lead agency for the network of Virginia state agencies and
local governments that administer the CZMP. The enforceable policies that make up the CZMP include:

o Fisheries Management (Va. Code §28.2-200 through §28.2-713 an Va. Code §29.1-100 thru §29.1-
570);

e Subaqueous Lands (Va. Code §28.2-1200 through §28.2-1213);

e Wetlands Management (Va. Code §28.2-1300 through §28.2-1320 and §62.1-44.15.5);

e Dunes Management (Va. Code §28.2-1400 through §28.2-1420);

e Point and Nonpoint Source Pollution Control (Va. Code §10.1-560 et seq. and §62.1-44.15);

e Shoreline Sanitation (Va. Code §32.1-164 through §32.1-165;

e Air Pollution Control (Va. Code §10-1.1300); and

e (Coastal Lands Management (Chesapeake Bay Preservation Act, Va. Code §10.1-2117 through
§10.1-2134 and regulations 4 VAC 50-90).

Table 1.3-2 has been prepared pursuant to 15 CFR §930.39, and provides the data and information necessary
to certify that the construction and operation of the VOWTAP will be consistent with the CZMP, in
accordance with CZMA §307(c)(3)(A) and 15 CFR Part 930, subpart D. Table 1.3-2 presents both a
summary of each enforceable policy under the CZMP and how VOWTAP will be consistent with each
policy, including a reference to specific sections of the RAP which address each policy. This information
was provided to VDEQ on May 14, 2014, and a Federal Consistency Certification was received on August
7,2014. A copy of the Federal Consistency Certification is provided in Appendix A.
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Table 1.3-2.

Coastal Zone Management Program Consistency Certification

Policy Summary

Compliance Summary

Section in the RAP

Enforceable Policies
Fisheries Management This policy stresses the conservation and enhancement | The VOWTAP is not applicable to the promotion of Section 4.3.1.1 Benthic and Epibenthic
(Va.Code §28.2-200 to §28.2- | of finfish and shellfish resources and the promotion of commercial and recreational fisheries and will not result | Resources; Section 4.3.1.2 Demersal and
713 and Va.Code §29.1-100 fo | commercial and recreational fisheries to maximize food | in long-term direct or indirect impacts to commercial and | Pelagic Fish; Section 4.7, Essential Fish
§29.1-570) production and recreational opportunities. recreational fisheries during construction, operation or Habitat
The State Tributyltin (TBT) Regulatory Program is part decommissioning of the Project. Section 4.11.1.4, Recreation and
of the Fisheries Management program and monitors Tourism; Section 4.11.1.5, Commercial
boating activities and boat painting activities to ensure Vessels used for construction and operation of the Shipping; and Appendix J, Benthic Survey
compliance with TBT regulations VOWTAP will be in compliance with TBT regulations. Report
The fisheries management program is administered by
the VMRC.
Subaqueous Lands This policy establishes conditions for granting or Impacts from the construction, operation and Section 4.2, Water Quality
(Va.Code §28.2-1200 to denying permits to use state-owned subaqueous land decommissioning of the Project will not result in long- Section 4.3.1., Benthic and Epibenthic
§28.2-1213) based on considerations of potential effects on marine term direct or indirect impacts to marine fisheries Resources; Section 4.3.1.2, Demersal
and fisheries resources, wetlands, adjacent or nearby resources. and Pelagic Fish; Section 4.7, Essential
properties, anticipated public and private benefits, and Fish Habitat; Section 4.8, Wetlands and
water quality standards established by the Water Project facilities have been sited to avoid wetlands and Other Jurisdictional Waters; Section
Division of the VDEQ. other jurisdictional waters, and will implement 4.11,.Socioeconomic Resources; Section
The subaqueous lands program is administered by the appropriate stormwater management and erosion control | 4.13, Land Use; Appendix J, Benthic
VMRC. BMPs during construction and/or decommissioning, as Survey Report; and Appendix H,
such the Project will not result in direct or indirect Jurisdictional Wetland Delineation Report
impacts on these resources.
The Project has also demonstrated compatibility with
existing land uses and applicable land use plans and
regulations.
The Project will not result in long-term direct or indirect
impacts on the local population and economy, housing
conditions, public services, or commercial or recreational
fishing and boating. Impacts to the local economy will
likely be positive, through creation of employment and
tax revenue.
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Table 1.3-2.

Policy
Wetlands Management
(Va.Code §28.2-1300 to
§28.2-1320 and §62.1-
44.15.5)

Policy Summary
The purpose of the wetlands management policy is to
preserve tidal wetlands and accommodate economic
development in a manner consistent with wetlands
preservation. The tidal wetlands program is
administered by the VMRC.
Section 401 of the federal CWA of 1972 (33 USC 1341)
and the Virginia Code (§62.1-44.15.5) authorize the
Virginia Water Protection Permit (VWPP) Program
which includes the protection of tidal and non-tidal
wetlands. The VWPP program is administered by the
Virginia VDEQ.

Coastal Zone Management Program Consistency Certification (continued)

Compliance Summary
Project facilities have been sited to avoid wetlands and
other jurisdictional waters, and will implement
appropriate stormwater management and erosion control
BMPs during construction and/or decommission, as such
the Project will not result in direct or indirect impacts on
these resources.

Section in the RAP
Section 4.2, Water Quality; Section 4.8,
Wetlands and Other Jurisdictional
Waters; and Appendix H, Jurisdictional
Wetland Delineation Report.

Dunes Management
(Va.Code §28.2-1400 to
§28.2-1420)

The Coastal Primary Sand Dune Protection Act and
implementing regulations (4 VAC 20-440-10 et. seq.)
prevent destruction or alteration of primary dunes.

The dunes management program is administered by the
VMRC.

Dominion has selected HDD for the Export Cable landfall
to avoid impacts to sensitive dunes on Camp Pendleton
Beach. In addition, construction vehicles will not be
driven on the beach, or dunes.

Section 4.4.1.1, Vegetation

Non-point Source Pollution
Control
(Va.Code §10.1-560 et seq.)

Virginia's Erosion and Sediment Control Law requires
soil-disturbing projects to be designed to reduce soil and
erosion and to decrease inputs of chemical nutrients
and sediments into the Chesapeake Bay, its tributaries,
and other rivers and water of Virginia.

The non-point source pollution control program is
administered by the Department of Conservation and
Recreation (VDCR).

Dominion will implement an Erosion Sediment Control
(ESC) Plan and associated BMPs in accordance with
9VAC25-840. This plan will be provided to relevant
agencies for review and approval prior to construction.

Section 4.2, Water Quality

Point Source Pollution Control
(Va.Code §62.1-44.15)

Point source pollution control is accomplished through
implementation of the National Pollutant Discharge
Elimination System (NDPES) permit program
established pursuant to Section 402 of the CWA and
administered in Virginia as part of the VPDES permit
program. The Water Quality Certification requirements
of section 401 of the CWA are administered under the
Virginia Water Protection Permit program.

The point source pollution control program is
administered by the State Water Control Board.

Dominion will implement a Stormwater Management
Plan pursuant to VAR10 General Permit, 9 VAC25-880
and an Erosion Sediment Control (ESC) Plan and
associated BMPs in accordance with 9VAC25-840.
These plans will be provided to relevant agencies for
review and approval prior to construction.

Section 4.2, Water Quality
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Table 1.3-2.
Policy
Shoreline Sanitation
(Va.Code §32.1-164 to §32.1-
165)

Policy Summary
Regulates the installation of septic tanks, sets standards
concerning soil types suitable for septic tanks, and
specify minimum distances that tanks must be placed
away from streams, rivers, and other waters of Virginia.
Administered by the Department of Health

Coastal Zone Management Program Consistency Certification (continued)

Compliance Summary
This policy is not applicable to the VOWTAP.

‘ Section in the RAP

Air Pollution Control
(Va.Code §10-1.1300)

The CAA provides a legally enforceable State
Implementation Plan for the attainment and
maintenance of the National Ambient Air Quality
Standards.

Administered by the State Air Pollution Control Board.

Dominion will comply with these standards.

Section 4.16, Air Quality; and Appendix |,
Air Emissions Calculations and
Methodology

Coastal Lands Management
(Chesapeake Bay
Preservation Act; Va.Code
§10.1-2117 t0 §10.1-2134 and
regulations 4 VAC 50-90)

A state-local cooperative program that is administered
by the DCR’s Division of Stormwater Management and
by 88 localities. The coastal lands management
program was established pursuant to the Chesapeake
Bay Preservation Act (Bay Act) and Chesapeake Bay
Preservation Area Designation and Management
Regulations.

VOWTAP activities are at least 1 mi (1.6 km) from the
closest area designated as Chesapeake Bay
Preservation Area.

Section 4.2, Water Quality

Advisory Policies

Coastal Natural Resource
Areas

Coastal natural resource areas are vital to estuarine
and marine ecosystems and/or are of great importance
to areas immediately inland of the shoreline. These
areas have special conservation, recreational,
ecological, and aesthetic values and include wetlands;
aquatic spawning, nursery, and feeding grounds;
coastal primary sand dunes; barrier islands; significant
wildlife habitat areas; public recreation areas; sand and
gravel resources; and underwater historic sites.

The VOWTAP will not impact coastal natural resource
areas. Dominion has either sited the Project to avoid
these areas or have selected construction techniques to
such as jet plowing, HDD techniques, and use of
Dynamic Positioning (DP) vessels minimize and/or avoid
impacts to these resources

Section 4.2, Water Quality; Section 4.3,
Marine Biological Resources; Section 4.4,
Terrestrial Biological Resources; Section
4.6, Threatened and Endangered Species
and Other Species of Special Concern;
Section 4.7, Essential Fish Habitat; Section
4.8, Wetlands and Other Jurisdictional
Waters; Section 4.9, Cultural Resources,
4.11.Socioeconomic Resources; Appendix
J, Benthic Survey Report; Appendix H,
Jurisdictional Wetland Delineation Report;
and Appendix N, Marine Archaeological
Resources Assessment
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Table 1.3-2.

Policy
Coastal Natural Hazard
Areas

Policy Summary
This policy covers areas vulnerable to continuing and
severe erosion and areas susceptible to damage from

wind, tidal, and storm-related events including flooding.

New structures should be designed and sited to
minimize the potential for property damage due to
storms or shoreline erosion. Areas of concern include
highly erodible areas and coastal high hazard areas
such as flood plains.

Coastal Zone Management Program Consistency Certification (continued)

Compliance Summary
Dominion has designed the Project to meet the physical
and oceanographic conditions within the Project Area.

Section in the RAP
Section 4.1, Physical and Oceanographic
Conditions; Appendix E, Met Ocean
Report; and Appendix F, Marine Site
Characterization Report

Waterfront Development
Areas

There are a limited number of areas suitable for
waterfront activities. Areas of concern include
commercial ports, commercial fishing piers, and
community waterfronts.

Dominion will not affect waterfront development areas.
No construction or operational activities will affect

commercial, ports fishing piers or community waterfronts.

Dominion plans to complete all waterfront construction
activities prior to the start of the summer tourist season
(May 31). In addition, Dominion will be utilizing existing
port facilities to support construction and operation that
will not require upgrades to support Project activities.

Section 3.2.6, Construction and O&M
Facilities; Section 4.11, Socioeconomic
Resources; Section 4.13, Land Use;
Section 4.14 Transportation; and
Appendix R, Navigational Risk
Assessment.

Virginia Public Beaches

The approximately 25 miles of public beaches that are
located in cities, counties, and towns of Virginia,
exclusive of public beaches on state and federal land,
should be maintained to allow public access to
recreational resources.

The VOWTAP will not prevent public access to any
public beaches.

Section 4.13, Land Use

Virginia Outdoors Plan

The Virginia Outdoors Plan identifies recreational
facilities in the Commonwealth that provide
recreational access and identifies future needs in
relation to the provision of recreational opportunities
and shoreline access. Prior to initiating any project,
consideration should be given to the proximity of the
project site to recreational resources identified in this
plan.

Planning for coastal access is provided by the
Department of Conservation and Recreation in
cooperation with other state and local government
agencies.

The VOWTAP will not interfere with public access to
recreational facilities nor will it preclude the provision of
recreational opportunities in the future.

Section 4.11.1.4, Recreation and
Tourism
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Table 1.3-2.
Policy

Parks, Natural Areas, and

Wildlife Management Areas

Policy Summary
The recreational value of parks, natural areas, and
wildlife management areas should be protected and
maintained for the recreational pleasure of the citizens
of Virginia.

Coastal Zone Management Program Consistency Certification (continued)

Compliance Summary
The VOWTAP will not affect the recreational value of
parks, natural areas, or wildlife management areas.

Section in the RAP
Section 4.7, Visual Resources; Section
4.11.1.4, Recreation and Tourism; and
Appendix Q, Visual Impact Assessment

Waterfront Recreational Land
Acquisition

Any areas, properties, lands, or estate of scenic
beauty, recreational utility, historical interest, or
unusual features may be acquired, preserved, and
maintained for the citizens of Virginia.

This policy is not applicable to the VOWTAP because it
does not involve or affect the acquisition, preservation,
or maintenance of waterfront recreational land.

Waterfront Recreational
Facilities

Boat ramps, public landings, and bridges that provide
water access to the citizens of Virginia shall be
designed, constructed, and maintained to provide
points of water access when and where practicable.

This policy is not applicable to the VOWTAP because it
does not involve or affect the design, construction, or
maintenance of waterfront recreational facilities.

Waterfront Historic Properties

Buildings, structures, and sites of historical,
architectural, and/or archeological interest are
significant resources for the citizens of Virginia and
should be protected from damage or destruction when
practicable.

Administered by the Department of Historic
Resources.

The VOWTAP will not have a significant affect on
buildings, structures, and sites of historical, architectural,
and/or archeological interest.

Section 4.9.3, Historic Properties; and
Appendix O, Historic Properties
Assessment
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1.4  Agency and Public Outreach

Starting in 2011, the VOWTAP Team began to meet with federal, state, and local officials to discuss the
Project. At these meetings, the VOWTAP Team provided background information on the Project, including
the scope, proposed environmental surveys and evaluations, and the anticipated timing of the permit
applications. Table 1.4-1 summarizes the agency coordination and pre-application meetings conducted on
behalf of the Project. Records of official agency correspondences have been included as Appendix A.
Dominion also contacted Native American tribes to invite them to be a part of the VOWTAP process, to
attend the inter-agency kick-off meeting, and to request information to be considered in the document.
Dominion anticipates that this early consultation will lead to a more streamlined and effective permitting
process for the Project.

Project information was also provided during this time period to stakeholders representing various interest
groups, including maritime stakeholders such as the Virginia Maritime Association, the Virginia Pilot
Association, the American Waterways Operators, VOWDA, Virginia Power commercial customers, Camp
Pendleton, the U.S. Coast Guard (USCG), the U.S. Navy, and the City of Virginia Beach.

On August 14,2013, the VOWTAP Team hosted an open house in Virginia Beach, Virginia, at the Virginia
Aquarium and Marine Science Center. The local media was informed of the event and invitations were sent
to key regulatory and industry stakeholders, as well as elected officials representing the region.

Table 1.4-1. Summary of Agency Consultations

Agency Date Consultation Summary

Department of Defense (DoD), USCG, and NOAA | January 11, 2013 Meeting to confirm location of proposed VOWTAP Research
Lease

BOEM and DOE January 16, 2013 Meeting to confirm location of proposed VOWTAP Research
Lease

DoD, USACE, and NOAA March 8, 2013 Pre-Application meeting to discuss proposed offshore cable
routing options.

USCG, DoD USACE, NOAA, VHDR, VMRC, March 25, 2013 Pre-Application federal and state inter-agency kick-off

VDEQ, Virginia Department of Game and Inland meeting to introduce the VOWTAP.

Fisheries (VDGIF), and the Virginia Institute of
Marine Sciences.

DoD March 25, 2013 Pre-survey and application meeting to discuss de-conflicting
Project activities in the Navy live fire zones.

BOEM, DOE, NOAA, USCG, USFWS, USACE, April 22 and 29, 2013 Technical working sessions to review the proposed marine

DoD, DMME, VMRC, VDGIF, VDHR, VDEQ, geophysical, shallow geotechnical, marine archeological, and

Virginia Department of Conservation and marine benthic surveys.

Recreation (VDCR)

BOEM (via phone) May 16, 2013 Pre-survey meeting for marine geophysical, shallow
geotechnical, marine archeological, and marine benthic
surveys.

USCG September 4, 2013 Pre-Application meeting to discuss the scope of the
VOWTAP navigational risk assessment

VDHR September 4, 2013 Pre-Application meeting to discuss the scope of the

VOWTARP terrestrial, archaeological resource, architectural
resource and visual impact assessment survey plans

VDEQ October 24, 2013 Pre-Application meeting to discuss air permitting
requirements for the VOWTAP
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Table 1.4-1. Summary of Agency Consultations (continued)

Agency Date Consultation Summary

USFWS October 25, 2013 Meeting to discuss the preliminary findings of the VOWTAP
avian and bat surveys

BOEM, NOAA October 31, 2013 Conference Call to discuss plans for assessing impacts to
marine mammals, sea Turtles, and fish for VOWTAP

BOEM November 4, 2013 Meeting to discuss the preliminary findings of the VOWTAP
avian and bat surveys

VDGIF November 7, 2013 Meeting to discuss the preliminary findings of the VOWTAP
avian and bat surveys

BOEM November 21, 2013 Meeting with BOEM to confirm the filing of the VOWTAP as a

RAP pursuant to 30 CFR § 585.626 and 627 (see also the
record of correspondence in Appendix A).

DOE, USCG, BOEM, USACE, VDHR, NMFS, May 15, 2014 Technical working sessions to review the proposed

Navy VMRC supplemental marine geophysical and geotechnical surveys.

BOEM May 19, 2014 Pre-survey meeting for supplemental marine geophysical and
geotechnical surveys.

BOEM, VDGIF, USFWS July 21, 2014 Meeting to review the Annual Avian Report with federal and
state agencies.

BOEM, VDGIF, USFWS October 2, 2014 Meeting to provide information to agencies and input on

Dominion’s proposed approach for Post-Construction
Monitoring of avian and bat species.

Dominion and the VOWTAP Team are committed to continued stakeholder communications and effective
public outreach. The public outreach program includes the following:

e Identifying and meeting with local associations, citizen groups, and other non-governmental
organizations to inform them about the Project and address any issues that may be raised;

o Meeting with key federal, state, and local agencies, elected officials, and other potentially interested
stakeholders to identify issues;

e Holding public open houses to provide information about the VOWTAP; and

e Maintaining a Project-specific web site with information on the status of the Project
(https://www.dominion.com/vowtap). Details available on the web site include:
- A description of the Project, including photos and visual simulations;
- News briefs;
- Contacts for additional information; and
- Other appropriate Project-related information.

1.5 Authorized Representative and Designated Operator

Dominion is the operator of the VOWTAP. The contact information for the Authorized Representative for
the VOWTAP is as follows:

Name of Authorized Representative Mark D. Mitchell

Title Vice President — Generation Construction
Phone Number (804) 273-4543

Email Mark.D.Mitchell@dom.com

Address 5000 Dominion Blvd, Glen Allen, VA 23060
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1.6 Certified Verification Agent

Pursuant to 30 CFR § 585.705, a certified verification agent (CVA) must be used to certify to BOEM that
the proposed facility is designed to withstand the environmental and functional load conditions for the
intended life of a project at its proposed location. In accordance with 30 CFR § 585.706, Dominion has
included with this RAP a CVA nomination for BOEM approval. This nomination has been included as
Appendix B under confidential cover.

1.7 Financial Assurance

Prior to issuance of an OCS Lease, the prospective lessee must provide financial assurance to assure that
lessee, operator, and/or grant holder obligations can be fulfilled. DMME intends to designate Dominion as
the operator of the VOWTAP. Dominion and its affiliates have a long history of undertaking, and obtaining,
the necessary financing for large, innovative projects in a responsible manner; offshore wind follows that
tradition. Revenue provided by electric generation and distribution operations is based primarily on rates
established by state regulatory authorities. A full listing of current generation projects and detailed financial
statements can be found in the Annual Report on Form 10-K included as Appendix C.
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2 ALTERNATIVES

During initial development, the VOWTAP Team considered several potential alternatives to support the
selection of the Project (the Preferred Alternative), including the following:

e The No Action Alternative;
e Alternative locations for the VOWTAP Research Lease Area;
e Alternative locations for the VOWTAP transmission system, including:

- Alternative Export Cable landing locations;
- Alternative Onshore Interconnection Cable routes; and

e Alternative WTG foundation technologies.

Sections 2.1 through 2.4 describe the alternatives considered and provide the rationale for their inclusion
or exclusion in the Project based on their environmental, technical, and financial consequences, and their
ability to achieve the purpose and need for the Project. Section 2.5 summarizes the Preferred Alternative.

2.1 No Action Alternative

Under the No Action Alternative, the VOWTAP Team would not proceed with design, development,
construction, operation, and decommissioning of the Project as described in Section 3, USACE would not
issue an authorization for the Project under Sections 10 and 404, and DOE would not award additional
funding to the VOWTAP Team to fund completion of the Project.

Under the No Action Alternative, the impact-producing factors associated with the construction, operation,
maintenance, and decommissioning of the VOWTAP would be avoided (a discussion of environmental
resources is provided in Section 4). However, the United States would not realize the benefits and objectives
of the Project related to the demonstration of technology and process innovations, construction and
installation techniques, and operations and maintenance strategies that could remove market barriers and
reduce the levelized cost of commercial offshore wind energy.

The No Action Alternative applies specifically and exclusively to the Project and associated BOEM,
USACE, and DOE actions. The No Action Alternative does not include or imply a lack of action on the
part of other government or private entities related to development of offshore renewable energy resources.
BOEM would presumably continue to implement its initiative to facilitate offshore wind energy
development on the Atlantic OCS. DOE would continue to fund research and development efforts related
to offshore wind energy, and would presumably award final engineering, design, and construction grants to
entities other than the VOWTAP Team. The Commonwealth of Virginia would continue to implement its
10-Year Energy Plan, including VCERC’s efforts to provide information related to coastal and offshore
energy resources. As a result of such ongoing programs, assessments of offshore wind energy sites,
technology advancement and testing, and commercial development activities would still occur on the
Atlantic OCS in areas that have been identified as suitable for such purposes, including the offshore Virginia
WEA.
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2.2 Alternative Locations for the VOWTAP

The proposed VOWTAP location reflects consideration of potential locations for offshore wind energy
facilities off the Virginia coast that began over three years ago. Starting in 2010, the Commonwealth of
Virginia initiated the evaluation of potential sites that would be suitable to support offshore wind testing
and demonstration (Miles et al. 2012). The Commonwealth presented these areas to the DOE in its response
to the DOE Advanced Technology Demonstration Request for Information (RFI; DE-FOA-EE0000384) in
July 2010. In its response, the Commonwealth proposed a staged approach to offshore wind testing
facilities: Stage 1 (inshore) located in relatively shallow waters accessible from land via footbridge; Stage
2 (nearshore) also installed in relatively shallow waters, but in more oceanic conditions just east of the
Chesapeake Bay Bridge Tunnel (CBBT); and Stage 3 (offshore) installed in federal waters in a Section 238
research lease near the Chesapeake Light Tower. In its response to the DOE’s Advanced Technology
Demonstration Funding Announcement (DE-FOA-000410) in May 2012, the VOWTAP Team decided to
carry forward the Stage 2 and 3 concepts for further evaluation. Locations that had been identified near
shore (identified as the Newport News Site and the Suffolk Site on Figure 2.2-1) were eliminated because
these sites were less applicable to commercial scale development. In evaluating locations for the VOWTAP
WTGs, the VOWTAP Team recognized the CBBT Site (Figure 2.2-1) as a potentially viable state-water
location for the proposed Project because it offered more representative water depths (33 feet [ft] to 36 ft
[10 m to 11 m]), suitable oceanic wind and wave conditions, and potential access via the CBBT for grid
interconnection. In addition, the CBBT Fourth Island offered an excellent platform to accommodate remote
sensing devices and field observers needed for monitoring the demonstration WTGs and wildlife
interactions.

The VOWTAP Team applied the following siting criteria to support the identification of additional potential
Project sites within state or federal waters off the coast of Virginia:

o Sites that avoided vessel traffic lanes, safety fairways, and separation zones;

o Sites that avoided military danger zones and precautionary areas;

e Sites that were outside a 10-nm (18.5 km) radius from commercial airports and military airfields

o Sites that would mimic the site conditions, permitting requirements, design parameters and O&M
requirements of a commercial scale-project;

o In federal waters, sites within the geographic scope of the Virginia WEA EA, in order to support
expedited BOEM review of lease issuance and site characterization activities.

Through this process, Dominion identified two additional candidate sites for the VOWTAP including:

e A state-water site located approximately 5 nm (9.3 km) northeast of Cape Henry and 5 nm (9.3 km)
southeast of the CBBT Site (this area is identified as Cape Henry Site on Figure 2.2-1); and

o A federal-water site that included three aliquots (C, F, G) within BOEM OCS Lease Block 6160,
located approximately 20 nm (37 km) offshore from Virginia Beach, 7 nm (13 km) southeast of the
Chesapeake Light Tower, and 2.5 nm (4.6 km) west of the Virginia WEA (this area is identified as
Federal Lease Alternative A on Figure 2.2-1).
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Dominion then conducted a comparative analysis of the environmental, technical, and regulatory conditions
associated with each of these three sites. Based on this analysis it was determined that the Cape Henry Site
offered the site characteristics (e.g., water depth, and oceanic wind and wave conditions) necessary to
support the development of a two turbine demonstration project, and provided for a relatively short
submarine Export Cable route with multiple interconnection options in the vicinity of Fort Story, Virginia.
However, several concerns were identified with the Cape Henry Site, as follows:

e The Federal Aviation Administration (FAA) considered a facility in this location to be an
obstruction to air navigation;

e The DoD Renewable Energy Clearinghouse recommended not developing this site;

e The site is surrounded by heavily-trafficked waterways used by commercial, recreational, and
military vessels; and

e Impacts to avian species were considered potentially significant at this site, which is located within
a documented avian flyway.

Similar avian concerns also applied to the CBBT Site, as the nearby High Rise Bridge is a known nesting
location for several avian species, including peregrine falcons (Fako peregrinus). Although avian biologists
had indicated that a single turbine might be acceptable at this site, two WTGs (necessary for meeting DOE
objectives of demonstrating turbine to turbine interactions) would represent an unacceptable risk. For these
reasons, both the CBBT and Cape Henry sites were removed from further consideration by the VOWTAP
Team.

Federal Lease Alternative A met all of the VOWTAP siting criteria and received preliminary stakeholder
and agency approval. In July 2012, the DMME submitted a draft application to BOEM for a Section 238
Research Lease in support of an offshore wind turbine testing site at proposed Federal Lease Alternative A.
This site was located on a shoal area between the natural deep-water channel that trends northeast-southwest
between the open Atlantic Ocean and the terminus of the federally-maintained Southern Approach of the
Chesapeake Entrance Vessel Traffic Separation Scheme. It had been considered an acceptable alternative
by the maritime community provided that the demonstration WTGs would be decommissioned and
removed prior to the build-out of the commercial Virginia WEA.

When it was realized that the VOWTAP WTGs would have a service life of at least 20 years, DMME
initiated a series of update meetings with maritime interests, the military, and other federal agencies in
January 2013. Although long-lived WTGs at the Alternative A site would not interfere with deep-draft
vessel navigation, it would provide a bottleneck for tug and barge operators who use the area between the
Alternative A site and the Virginia WEA during periods of severe or inclement weather. Based on consensus
with the maritime community and federal regulatory agencies, the VOWTAP Team moved the proposed
research lease to an area directly adjacent to the Virginia WEA. This site is referred to as Federal Lease
Alternative B and is comprised of three BOEM OCS aliquots (D, H, L) within BOEM OCS Lease Block
6111 (Figure 2.2-1). Based on further input from federal and maritime stakeholders and the need for
potential additional flexibility in siting the WTGs, the VOWTAP Team also considered three additional
BOEM OCS aliquots (H, L, P) within BOEM OCS Lease Block 6061 (referred to as Federal Lease
Alternative C; Figure 2.2-1). On February 8, 2013, DMME submitted its final Unsolicited Application for an
OCS Renewable Energy Research 1 ease, for the six aliquots within OCS Lease Block 6111 and 6061. This site is
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collectively referred to as the proposed “Research Lease Area” and avoids the noted maritime stakeholder
concerns with Federal Lease Alternative A (see Figure 2.2-1).

2.3  Alternative Locations for the VOWTAP Transmission System

A multi-phased approach was used in assessing potential locations for the VOWTAP terrestrial and marine
transmission systems including the cable landfall location and associated on and offshore transmission cable
routes. These assessments included detailed desktop analyses, site-specific studies, and consultations with
a wide range of stakeholders. The following sections describe the VOWTAP transmission system
evaluation process.

2.31 Export Cable Landfall Locations
In identifying potential landfall locations for the Export Cable, the VOWTAP Team considered the following:

e Availability and access to existing Dominion electrical infrastructure;

e Availability of a location with sufficient construction workspace;

¢ A landing location and terrestrial route for which Dominion could be reasonably sure of obtaining
land rights;

e Avoidance or minimization of disturbance to sensitive coastal areas, habitat, and resources (e.g.,
eelgrass, beach dunes);

e Avoidance or minimization of impacts on the local community; and

e Avoidance of impacts to military operations.

Based on these landfall siting criteria, the VOWTAP Team identified the Camp Pendleton State Military
Reservation and Dam Neck Naval Training Center as potential Export Cable landfall locations. Each of
these sites would allow the Project to interconnect with Dominion’s existing electrical infrastructure located
along South Birdneck Road (Figure 2.3-1).

Starting in late 2012, the VOWTAP Team initiated consultations with military stakeholders regarding the
proposed landfall sites, including communications with Dam Neck and Camp Pendleton personnel, the U.S.
Naval Office of Seafloor Cable Protection, and Fleet Forces Atlantic Exercise Coordination Center at Naval
Air Station Oceana. Based upon these communications, it was determined that landing the VOWTAP
Export Cable on Dam Neck property would be very difficult due to potential interference with Dam Neck
military operations. In addition, the routing of the Export Cable to the Dam Neck facility would put the
route in close proximity (approximately 0.2 mi [300 m]) to a military exclusion zone established by the
U.S. Naval Office of Seafloor Cable Protection (see Section 2.3.3 for additional information on the Export
Cable alternatives assessment). For these reasons, the Dam Neck facility was excluded from further
consideration.

Further consultation showed that a cable landfall at Camp Pendleton would meet the stated siting criteria. This
site provides suitable access to existing Dominion infrastructure, has an ideal beach landing location, and as
discussed further in Section 2.3.2, provides several viable Onshore Interconnection Cable routes to existing
Dominion electrical infrastructure. The landowner, the Virginia Army National Guard, as well as the U.S. Navy
tenant command, which has control over this landfall site, have not opposed the use of the facility.
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Subsequent to the elimination of Dam Neck as a potential landfall site, the VOWTAP Team concluded that
it would be advisable to identify other viable landfall locations near Camp Pendleton in the event that further
study identified significant issues with the Camp Pendleton landfall site and/or the associated siting of the
Onshore Interconnection Cable route on Camp Pendleton property. Consequently, the Team identified two
alternative landfall locations along Croatan Beach, including the Croatan Beach public parking lot owned
by the City of Virginia Beach, Virginia, and an established parking area located on the south side of Rudee
Inlet (Figure 2.3-1). Each of these sites would allow the Project to interconnect with Dominion’s existing
34.5kV electrical circuit at the intersection of General Booth Boulevard and Croatan Road (Figure 2.3-1).
However, for reasons discussed further in Section 2.3.2, the Rudee Inlet Landfall and Croatan Beach
Landfall locations were eliminated from further consideration due to both on- and offshore constraints.

2.3.2 Onshore Interconnection Cable Route Alternatives

Route alignments for the proposed Onshore Interconnection Cable were evaluated from the proposed
landfall locations at Camp Pendleton, Croatan Beach, and Rudee Inlet to proposed interconnection points
at Dominion infrastructure located on South Birdneck Road and at the intersection of General Booth
Boulevard and Croatan Road (see Figure 2.3-2).

The following criteria were used in evaluating alternatives for the Onshore Interconnection Cable route:

e Minimize the distance between the landfall location and the interconnection location;

e Maximize the use of existing rights-of way to avoid and/or minimize potential impacts to existing
utilities, infrastructure, and the local community;

e Avoid or minimize potential impacts to environmental and cultural resources; and

e Avoid impacts to military operations.

Based upon this criteria Dominion identified the following onshore cable route alternatives:

e Onshore Route Alternative 1 — Rifle Range Road, Camp Pendleton landfall;

e Onshore Route Alternative 2 — Regulus Avenue, Croatan Beach landfall;

e Onshore Route Alternative 3A and 3B — Lake Christine, Croatan Beach landfall;
e Onshore Route Alternative 4 — Vanderbilt Avenue, Croatan Beach landfall; and
e  Onshore Route Alternative 5 — South Atlantic Avenue, Rudee Inlet landfall.

As depicted in Figure 2.3-2, Onshore Route Alternative 1 would begin at the proposed landfall location a
parking lot at the end of Rifle Range Road on Camp Pendleton. Alternative 1 then extends west, parallel to
Rifle Range Road on the north side (subgrade) for approximately 2,372 ft (723 m) to the intersection of
Rifle Range Road and Jefferson Avenue. The cable route then extends from this intersection approximately
872 ft (266 m) down an access road to an entrance for Camp Pendleton at Gate No. 10 (Gate 10 Access
Road) off of South Birdneck Road. From the Gate 10 Access Road the cable route continues 207 ft (63 m)
to interconnect with Dominion’s existing electrical infrastructure located on the south side of South
Birdneck Road. The total length from the landfall to the interconnection point for this alternative is 0.7 mi
(1 km).
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Onshore Route Alternative 2 would begin at the proposed Croatan Beach landfall site (Figure 2.3-2). From
the proposed landfall location, Alternative 2 extends west approximately 950 ft (290 m), parallel to the
southern edge of the parking lot adjacent to an existing chain link fence (subgrade), until it intersects with
Regulus Avenue. From this intersection, the route extends south along the western edge of Regulus Avenue
for approximately 740 ft (225 m) to Rifle Range Road. From this intersection, Alternative 2 shares the same
route as Alternative 1 to its interconnection with Dominion’s existing electrical infrastructure on the
southern side of South Birdneck Road. The total length of Alternative 2 from landfall to the interconnection
point is 0.91 mi (1.46 km).

Onshore Route Alternative 3 shares the same Croatan Beach landfall and subgrade route segment to
Regulus Avenue as Alternative 2. However, from the intersection with Regulus Avenue, Alternative 3
includes two options for crossing Lake Christine. One option (identified as 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 (HDD) under Lake Christine to Lake Road. The second option (Alternative 3B) angles to
the northwest for approximately 620 ft (189 m) and then would require a 750 ft (229 m) HDD to Lake
Road. Both 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. Past the Lake Christine
crossing, Alternatives 3A and 3B both extend southwest along Lake Road for approximately 1,750 ft (530
m) to the intersection with Jefferson Avenue. The route then extends east to the same intersection of Rifle
Range Road and Jefferson Avenue as Alternatives 1 and 2. From this point, Alternative 3 shares the same
route proposed for Alternatives 1 and 2 to the existing Dominion infrastructure on South Birdneck Road.
The total length of Alternative 3A from the proposed Croatan Beach landfall location to the interconnection
at South Birdneck Road is 5,800 ft (1,770 m), and the total length of Alternative 3B is 1 mi (1.68 km) (see
Figure 2.3-2).

Onshore Route Alternative 4 shares the same Croatan Beach landfall as Alternatives 2, 3A and 3B. From
the Croatan Beach landfall location this Alternative would follow Vanderbilt Avenue for approximately
2295 ft (700 m), to its intersection Croatan Road. Alternative 4 would then follow Croatan Road for
approximately 2336 ft (712 m) to its interconnection with an existing Dominion 34.5 kV circuit at the
intersection with General Booth Boulevard. The total length of Alternative 4 from the proposed Croatan
Beach landfall location to the interconnection at General Booth Boulevard is 0.88 mi (1.41 km) (see Figure
2.3-2).

As depicted in Figure 2.3-2, Onshore Route Alternative 5 would begin at the proposed landfall location on
City of Virginia Beach property at the north end of South Atlantic Avenue adjacent to Rudee Inlet. From
this landfall location, Alternative 5 would follow South Atlantic Avenue for approximately 2,212 ft (674
m) to its intersection Croatan Road. Alternative 5 would follow the same route proposed for Alternative 4
along Croatan Road to its interconnection with the existing Dominion 34.5 kV circuit at the intersection
with General Booth Boulevard. The total length of Alternative 5 from the proposed Rudee Inlet landfall
location to the interconnection at General Booth Boulevard is 0.91 mi (1.46 km) (see Figure 2.3-2).

During initial investigation of the six route alternatives, the VOWTAP Team identified several constraints
associated with Onshore Route Alternatives 3A, 3B, 4 and 5. Constraints associated with Onshore Route
Alternatives 3A and 3B include the potential for unexploded ordnance (UXO) to be present, both onshore
and in Lake Christine, that could increase Project construction risk, the need to clear ecologically important
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maritime forest habitat and forested wetlands to support the HDD crossing of Lake Christine, and the
identification of several cultural resource features that would require avoidance. In addition, Alternatives
3A and 3B are both substantially longer than Alternatives 1, 2, 4, and 5, and therefore would be more costly.
For these reasons Alternatives 3A and 3B were eliminated from further consideration.

Constraints associated with Alternatives 4 and 5 included the routing of the cable through established
residential neighborhoods, the need to obtain right-of-way and easement agreements from multiple property
owners and significant increases in Project cost associated with the need to rebuild the existing local
distribution infrastructure to accommodate the VOWTAP system onshore. In addition, further evaluation
of the proposed landfall location associated with Alternative 4 revealed that frequent dredging activity in
the Rudee Inlet could result in damage to the marine cable sited in this area and a breakwater located on the
south side of the inlet would complicate Export Cable construction activities. For these reasons,
Alternatives 4 and 5, and the Rudee Inlet landfall site, were eliminated from further consideration.

Both Onshore Route Alternatives 1 and 2 offered similar advantages including suitable cable landfall
conditions, a suitable onshore workspace and a route that would not cause disruption to the local community
during construction. However, after further consultations with U.S. Navy it was determined that there was
a strong preference for a cable landfall at the Camp Pendleton parking lot over the Croatan Beach parking
lot. Therefore Onshore Route Alternative 2 was dropped from further consideration.

233 Export Cable Alternative Routes

Routing criteria used in evaluating the alternative routes for the Export Cable included the following:

e Minimize the total length of the Export Cable, including:
- Reducing the total length of the marine cable route to minimize impacts to the surrounding
marine environment; and
- Selecting a shore landing location that allows for minimal impact and minimal terrestrial
distance to the point of interconnection;

e Avoid or minimize cable locations within areas of human-caused hazards or use conflicts (e.g.,
vessel traffic lanes, military live-fire zones, and dredge disposal areas);
e Avoid impacting sensitive biological habitat and cultural marine resource sites (pre- and post-
contact); and
e Minimize impacts to other sensitive environmental receptors in the surrounding area.
In evaluating potential Export Cable routes from the proposed Research Lease Area to the Camp Pendleton
site, the following constraints were identified (Figure 2.3-3):

e Two dredged material placement areas;

e A navigational fairway and Traffic Separation Scheme deep-water navigation route;

e Two live-fire danger zones including Warning Zone 50A (W-50A) and Restricted Airspace 6606
(R-6606) associated with the Dam Neck facility, and a live-fire area associated with Camp
Pendleton; and

e Dam Neck Ocean Disposal Site, managed by USACE for dredge spoil disposal.
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Given the geographic distribution of these constraints, and based on consultations with military
stakeholders, including the USACE, the VOWTAP Team determined that the only viable Export Cable
route for the VOWTAP would be an approximately 27 mi (43 km) route located between the W-50A area
and the R-6606 area that avoided the navigational fairway and Traffic Separation Scheme deep-water
navigation channel. The proposed Export Cable route is depicted on Figure 2.3-3. An alternate route from
the Research Lease Area to the mainland that avoided the W-50A area and the overlapping dredge disposal
area to the north would require the installation of a submarine cable of at least 42 nm (77.8 km) long,
compared to approximately 28 nm (51.9 km) for the proposed Export Cable route, and it would still need
to cross the Traffic Separation Scheme corridor north of Cape Henry. An alternate southerly route from the
proposed Research Lease Area to the mainland, which avoided the R-6606 area, would be more than 60 nm
(111.1 km) long. The significantly longer Export Cable routes were not considered feasible, as they would
result in an overall increase in Project costs and longer installation times, as well as increased potential
impacts on the surrounding marine environment.

24 Alternative WTG Foundation Technologies

The VOWTAP Team evaluated a total of 13 foundation concepts, employing a multi-phased process to
select the Project turbine foundation design (KBR 2013). The goal of the foundation evaluation effort was
to identify the most technically innovative and viable foundation concept for the Project.

The aim of the first phase was to carry out an initial screening exercise on a large number of concepts,
identifying potential shortcomings prior to undertaking a detailed structural analysis. Information for this
phase was gathered from vendors and other authoritative sources. The Phase 1 evaluation considered 11
innovative concepts and two reference concepts for comparison. The innovative concepts included the
following (Figure 2.4-1):

e Concrete Gravity Base (proposed by Ramboll GBF);

e SPT Suction Bucket with Symmetrical 3 Leg Jacket (proposed by SPT Offshore);
e Inward Battered Guide Structure (IBGS) (proposed by Keystone);

e Monopile Suction Bucket (proposed by Universal Foundations A/S);

e Titan Jack-up System (proposed by Offshore Wind Power Systems of Texas);
e Float and Flip (proposed by IHC Merwede);

e Monolithic Tri-frame (proposed by KBR);

e Tri-frame with Planted Central Stem (proposed by KBR);

e Tri-frame on Suction Buckets (proposed by SPT Offshore / KBR);

e Self-installation Concrete Gravity Base (proposed by Gravitas); and

e Hexabase Jacket (proposed by Thyssen Krupp)
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Based upon the Phase 1 analysis, the Concrete Gravity Base, Monopile Suction Bucket, Float and Flip,
Self-installation Concrete Gravity Base, and the Hexabase Jacket were removed from additional
consideration for one or more of the following reasons:

e The foundation had been withdrawn by the promoter following initial design development
(Foundations included the Concrete Gravity Base and the Float and Flip);

e The foundation required the support of a purpose built vessel which would be uneconomical for a
two-turbine demonstration project (Foundation included the Concrete Gravity Base);

e The technology did not match the Project conditions (e.g., water depth, soil conditions, WTG
specifications) (Foundation included the Monopile Suction Bucket); or

o The foundation lacked proof of concept such as an analysis or testing of a prototype (Foundation
included the Self-installation concrete gravity).

The Phase 2 Evaluation involved a more detailed evaluation of the remaining six concepts. The process
included providing the foundation suppliers with an initial Basis of Design and an invitation to provide a
technical and commercial proposal for their respective concepts. The VOWTAP Team developed two sets
of criteria to evaluate the proposals. Ten specific technical assessment criteria were defined to address the
ability to successfully design, procure, and construct each foundation concept. The categories for these
criteria included: level of innovation, technical maturity and viability, fabrication and installation
requirements, environmental risks, and maturity of the supply chain. Similarly, ten specific commercial
assessment criteria were defined to address the ability of the vendor to deliver the foundation concept; the
categories for these criteria included factors such as financial stability, costs for the fabricated structures
and installation, innovation, and various measures of risk. The VOWTAP Team assigned weights to each
set of criteria and assigned scores to the concepts through a workshop process.

Following the initial technical and commercial rankings for the concepts, the VOWAP Team proceeded to
develop a comparative cost estimate for the substructure and foundation concepts that achieved adequate
ratings for both the technical and commercial assessment. This exercise focused on cost differentiation and
did not account for items that were common to all concepts. The work resulted in a preliminary estimate
for further development of the selected concepts within the overall estimate for the Project. The VOWTAP
Team then performed a basic risk and opportunity assessment using the technical submissions and the data
provided for the cost estimates. The objective for this step was to provide a method for assessing the
maturity, completeness, and level of contingency within each concept.

Based upon the results of the technical, commercial, and financial ranking assessments, the following
conclusions were made about each of the remaining six innovative foundations:

e SPT Suction Bucket with Symmetrical 3 Leg Jacket — This foundation concept is a proven
technology for offshore oil and gas structures, requires no impact pile driving (which would reduce
impacts to marine species from underwater noise), and can be assembled at dockside location in
proximity to a given project location. This foundation technology scored high both technically and
commercially. However, this foundation type has not yet been proven for wind turbine dynamic
loading (e.g., cyclical loads) and is only suitable in specific soils. In addition, this foundations
technology was also determined not to be as cost effective as other proposed innovations that were
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under consideration. For these reasons this foundation was not carried forward as an option for the
VOWTAP at this time.

e Titan Jack-up System — This innovative foundation system is based on a jack-up concept. Jack-
up systems are frequently used for jack-up barges and drilling rigs within the oil and gas industry.
A similar design was also implemented in support of a moveable metmast in the Baltic Sea. This
innovative concept has several advantages as it would allow the complete WTG and substructure
to be towed to the site via tugs without the support of costly purpose built installation or
transportation vessels. This foundation concept would also avoid the need for impact pile driving
which will significantly reduce impacts to marine species from underwater noise. Despite these
advantages, the technology was determined to be both technically and commercially immature for
deployment at the VOWTAP site given the challenging physical and environmental conditions.

e Tri-frame with Planted Central Stem —This proposed innovative foundation structure is a cross
between a tripod and a monopile and features a central stem supported by a tri-frame. Tripods have
been used successfully within the oil and gas industry and in the offshore wind industry. Tripods
offer higher lateral load and stiffness compared to monopiles but less fabrication than a traditional
square jacket. Because the proposed tri-frame and stem are fabricated in sections, it allows stacking
for transportation, thereby reducing transportation costs for a project. Despite these advantages,
during Phase 2 evaluations it was determined that foundation was commercially inferior to other
proposed innovations that were under consideration. It also posed a number of technical challenges
regarding structural connections and flexibility within the design arrangement. Thus, it was
dropped from further consideration for the VOWTAP.

e Monolithic Tri-frame — This foundation is similar to the tri-frame foundation with the planted
central stem; however, the tri-frame would be fabricated as a single vs. a stackable unit. This solved
some of the technical issues described for the tri-frame by including the planted central stem option,
but leads to the creation of a very heavy system that is difficult to deploy. Similar to the previous
tri-frame option this foundation was determined to be commercially inferior to the other proposed
innovations.

e Tri-frame on Suction Buckets — This foundation is similar to the tri-frame foundation; however,
this foundation would employ suction buckets vs. piles for stability. For the same reasons as applied
to the previous suction bucket concept and again due to the heavy nature of the jack-up system
which would be difficult to deploy this foundation was not considered as commercially viable as
other proposed innovations that were under consideration. Thus it was dropped from further
consideration for the VOWTAP.

o IBGS - This structure design has been used for two oil and gas platforms in the Gulf of Mexico,
and also for one offshore meteorological mast off the east coast of the UK. While the proposed use
of this foundation for a WTG is different than the current Gulf of Mexico and UK applications,
both the fabrication and installation process have a good degree of proof. This foundation has also
demonstrated it is capable of withstanding hurricane conditions similar to those anticipated at the
VOWTAP site. The IBGS foundation would also require less steel than a standard jacket
foundation, resulting in up to a 20 percent reduction in cost over a conventional 4-leg jacket
foundation. With regard to environmental impacts, the IBGS would result in half the footprint area
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of a conventional 4 leg jacket. For these technical, financial, and environmental reasons, the
VOWTAP Team selected this innovative foundation technology for the Project.

In addition to the 11 innovative foundation technologies evaluated for the Project, the VOWTAP Team also
evaluated the systems used previously for wind farm developments using smaller WTGs and/or less
complex marine conditions. These systems included the monopile and the four leg jacket foundations
currently being deployed in European offshore wind project sites. The monopile was dismissed as a viable
option for the VOWTAP as the turbine size, seabed conditions and water depth in conjunction with both
the wind and wave regime in the Atlantic Ocean would result in structural loading that is significantly
outside of the current tried and tested scenarios typically adopted world-wide. While the four leg jacket
would be a viable option for VOWTAP, the use of this proven foundation design does not meet the purpose
and need of the Project to advance offshore wind technologies with the potential for reducing the levelized
cost of commercial offshore wind energy. The four leg jacket is also heavier and more expensive to fabricate
than the IBGS option.

25 Preferred Alternative

Dominion and the VOWTAP Team have identified a Preferred Alternative for the Project based on the
results of the alternative evaluations discussed in Sections 2.2 through 2.4. The Preferred Alternative is
comprised of:

o The Research Lease Area (OCS Block 6111, Aliquots D, H, L and OCS Block 6061, Aliquots H,
L, P);

e An Export Cable with a landfall location at Camp Pendleton Beach, in Virginia Beach, Virginia;

e Onshore Route Alternative 1 (referred to herein as the Onshore Interconnection Cable Route); and

o The IBGS as the innovative foundation structure.
The VOWTAP Team’s analysis indicates that the proposed location of the VOWTAP and associated
facilities (Figure 1.1-1), as well as the proposed technologies, meet the established purpose and need for
the Project as defined in Section 1.2.

Section 3 provides a detailed description of the Preferred Alternative, including specifics regarding the
location, installation, operation, maintenance, and decommissioning of the facilities. Section 4 describes
the potential impact-producing factors resulting from the construction, operation, and decommissioning of
the Project, and the proposed mitigation measures for these impacts.
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3 DESCRIPTION OF PROPOSED ACTIVITY

31 Project Location

This section describes the proposed location of the onshore and offshore components of the VOWTAP. The
proposed facility locations have been selected based on the environmental and engineering site
characterization studies that have been completed to date. The location of Project facilities will be further
refined based on final engineering design.

The offshore components of the VOWTAP, including the WTGs and Inter-Array Cable, will be located in
federal waters, while the Export Cable will traverse both federal and state territorial waters. The Onshore
Interconnection Cable, Fiber Optic Cable, Switch Cabinet, and Interconnection Station will be located
entirely within the boundary of Camp Pendleton in Virginia Beach, Virginia. During construction, the
Project will additionally be supported by construction laydown area(s) and a Construction Port. The
operation phase of the Project will have an O&M facility with an associated Base Port. Dominion will
locate these support facilities at existing waterfront industrial or commercial sites located in the cities of
Virginia Beach, Norfolk, and/or Newport News, Virginia.

For the purposes of this RAP, the Project Area refers to the footprint of the VOWTAP facilities discussed
in Sections 3.1.1 through 3.1.3 below. Figure 1.1-1 provides an overview of the Project Area.

3141 Offshore Facilities

The VOWTAP will include two 6 MW Alstom Haliade 150 WTGs located within the proposed VOWTAP
Research Lease Area approximately 27 mi (43 km) off the coast of Virginia, in OCS Lease Block 6111,
Aliquot H. Each of the WTGs will be installed atop Keystone IBGS foundations. The WTGs will be
arranged in a north-south configuration spaced approximately 3,445 ft (1,050 m) apart, and will be
connected by means of a 34.5 kV AC submarine Inter-Array Cable. Water depths at the WTG installation
locations are approximately 80.4 ft (24.5 m) at the northern WTG, and 82 ft (25.0 m) at the southern WTG.
The Inter-Array Cable will connect the two WTGs for a total length of approximately 0.62 mi (1.00 km).
A separate bundled 34.5-kV AC submarine transmission and communications cable, referred to as the
Export Cable, will connect the WTGs to the existing onshore electrical grid in Virginia Beach, Virginia.
The Export Cable will originate at the southern WTG and travel approximately 27 nm (43 km) to a proposed
Switch Cabinet at a landfall site located at Camp Pendleton Beach (Figure 3.1-1). The landfall site will
serve as the transition point where the Export Cable will be spliced to the Onshore Interconnection Cable
and separate Fiber Optic Cable.
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31.2 Onshore Facilities

The VOWTAP’s onshore equipment, including the Onshore Interconnection Cable, Fiber Optic Cable,
Switch Cabinet, and Interconnection Station, will be located entirely within land owned by Camp Pendleton
in Virginia Beach, Virginia. Both the Onshore Interconnection Cable and Fiber Optic Cable routes will
originate at a proposed Switch Cabinet located within an existing parking lot at the end of Rifle Range Road
and adjacent to Camp Pendleton Beach. From the Switch Cabinet the Onshore Interconnection Cable and
Fiber Optic Cable routes will extend under Rifle Range Road and the Gate 10 Access Road to the proposed
Interconnection Station. From the Interconnection Station, the Onshore Interconnection Cable and Fiber
Optic Cable routes will connect to Dominion’s existing infrastructure located on the southern side of South
Birdneck Road (Figure 3.1-1). The total length of the Onshore Interconnection and Fiber Optic Cable route
is approximately 0.7 mi (1 km).

Minor upgrades will also be required to Dominion’s existing equipment on South Birdneck Road to support
the interconnection with the VOWTAP. However, all upgrades will be conducted within Dominion existing
right-of-way in accordance with the established requirements for work within this area and are therefore
not discussed further in this RAP.

31.3 Construction and O&M Facilities

The VOWTAP Team is currently investigating existing facilities in the cities of Virginia Beach, Norfolk,
and Newport News, Virginia, to serve as a potential Construction Port, O&M facility, and Base Port for the
VOWTAP. Dominion will locate these Project support facilities at existing ports, marinas, waterfront
industrial site(s), nearby commercial site(s), or existing Dominion facilities in the three-city area. Section
3.2.6 provides additional details for the Construction Port, O&M, and Base Port facilities.

In addition, an Onshore HDD Work Area will be established near the Export Cable landfall site at Camp
Pendleton Beach. This temporary work area will support the offshore HDD drilling rig, associated pumping
units, and mud ponds, as well as contain a site office and material storage area. Section 3.2.6 provides
additional details regarding the requirements for this work area.

3.2 Description of Proposed Facilities
The VOWTAP will be comprised of the following offshore and onshore components:
Offshore:

e Two 6 MW Alstom Haliade 150 WTGs;
e Two IBGS foundations;

e Inter-Array Cable; and

e Export Cable.

Onshore:

Onshore Interconnection Cable;
Fiber Optic Cable
Switch Cabinet;

Interconnection Station; and
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e Construction and O&M facilities.

Sections 3.2.1 through 3.2.6 provide a description of each of these Project components.

3.21 Wind Turbine Generators

The VOWTAP will employ two 6 MW Alstom Haliade 150 WTGs. The 6 MW Alstom Haliade 150 is a 3-
bladed upwind WTG that operates at variable speeds. A conceptual rendering of the Haliade WTG is

provided as Figure 3.2-1. Each of the WTGs will be comprised of a tower, nacelle, rotor, and blades that

will be supported on an IBGS foundation. Table 3.2-1 provides a summary of the physical characteristics
of the Haliade 150 WTGs. Figure 3.2-1 shows a conceptual rendering of the WTG.

Table 3.2-1. Alstom Haliade 150 6 MW Wind Turbine Generator Specifications

WTG Component Specifications
Individual turbine power output rating 6 MW
VOWTAP nameplate electric generating capacity 12 MW
Position of rotor relative to tower Upwind
Hub height (from MSL) 338 ft (103 m)
Turbine minimum height (from highest astronomical tide [HAT]) 581 ft (177 m)
Turbine height (from mean sea level [MSL]) 584 ft (178 m)
Turbine Maximum height (from mean lower low water [MLLW]) 586 ft (179 m)
Airgap (MSL to the bottom of the blade tip) 89 Ft (27 m)
Base height (tower height) 267 ft (81m)
Base (tower) width (at the bottom) 20 ft (6 m)
Base (tower) width (at the top) 13 ft (4 m)
Nacelle dimensions 253 x64.3x 27 ft
(7.7x19.8x 8.9 m)
Nacelle radius 13.5ft (4.1 m)

Blade length 241 ft(73.5m)
Blade width 10.5ft+/-0.11in
(3.2m +/- 2.7 mm)
Rotor diameter 495 ft (151 m)
Rotor Speed 4t011.5rpm

Operational Cut-in Wind Speed/Cut-Out Wind Speed

6.7 mph (3 m/s) / 56 mph (25 m/s)
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Each of the WTGs will require various oils, fuels, and lubricants to support the operation of the WTG’s
hydraulic system, generator, transformers, and emergency back-up generator. Table 3.2-2 provides a
summary of the physical characteristics of these oils and lubricants per WTG. The spill containment
strategy for each WTG is comprised of preventive, detective and containment measures. These measures
include 100 percent leakage free joints to prevent leaks at the connectors; high pressure and oil level sensors
that can detect both water and oil leakage; and two retention tanks — one 132 gallon (gal) (500 liter [L]) at
the bottom of each generator and one 528.3 gal (2000 L) at the bottom of each transformer — capable of
containing 110 percent of the volume of potential leakages at each WTG.

Table 3.2-2.  Alstom Haliade 150 Summary of Qils, Fuels and Lubricants

WTG System OillFuel Type Oil/Fuel Capacity
Hydraulic System Hydraulic fluid, ISO Viscosity Grade DIN 51519 10.6 gal /40 L
Generator Cooling System (Primary and Secondary) | Water and Glycol 132 gal /500 L
Primary Transformer Cooling System Class 3k synthetic ester liquid 528 gal / 2000 L
Secondary Transformer Cooling System Water and Glycol 53 gal /200 L
Converter Water and Glycol 53 gal /200 L
Emergency Back-up Generator Diesel fuel 1000 gal / 3785 L

The WTGs have been designed following Class I-B specifications of the standards IEC-61400-1/IEC-
61400-3. The design is specifically suited for offshore wind sites with referenced wind speeds of 112 miles
per hour (mph) (50 m/s over a 10-minute average) and 50-year extreme gusts of 157 mph (70 m/s over a 3-
sec average) as well as air temperatures greater than -4°F (-20°C) and less than 122°F (50°C) However,
standard environmental operating conditions for the proposed WTGs include wind speeds between 6.7 mph
and 55.9 mph (3 m/s and 25 m/s), and air temperatures between 14°F and 104°F (-10°C and +40°C). The
WTG will automatically shut down outside of these operational limits.

The WTGs will also be protected both externally and internally by a lightning protection system. The
external lightning protection system is comprised of lightning receptors located within the both the nacelle
and blade tips which are designed to handle direct lightning strikes and will conduct the lightning’s peak
current through a conductive cabling system that leads through the tower into the WTG grounding/earthing
system. To avoid and/or minimize internal damage from the secondary effects of lightning (e.g., power
surges), the WTG’s internal electrical systems will be protected by equipotential bonding, overvoltage
protection, and electromagnetic coordination.

Operation of the WTGs will be continuously monitored by the Haliade Control System which has the
capability of being both locally and remotely operated over a local area network to ensure the WTGs are
operating within their specified design limits. The Haliade Control System is comprised of several key
components that include GALILEO, which serves as the main controller of WTGs, and a SCADA. The
GALILEO is an automatic, self-diagnosing turbine management system that monitors and manages the
operation of the WTGs based on real-time environmental conditions and turbine status. The SCADA
provides remote control and monitoring of the WTGs from an operations center onshore, including real-
time information on electrical and mechanical data, operation and fault status, meteorological data, and grid
station data. No form of communication other than fiber optic is currently being considered. Depending on
further analysis of design requirements, other forms of redundancy may be considered. The 24 optical fibers
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in the Inter-Array and Export Cables provide for multiple fiber optic cable connections to address concerns
with potential failures, such as loss of port or electronic card.

Additional operational safety systems on each WTG include a back-up power generator, FAA and USCG-
compliant aviation and navigation obstruction lighting, fire suppression, and first aid and survival
equipment. WTG safety systems and equipment are described in detail in Section 4.14.

3.2.2 IBGS Foundations

Each WTG will be supported by an IBGS foundation. The IBGS foundation consists of one approximately
10.2-ft (3.1-m) diameter central caisson, the structural jacket, and three through-the-leg inward battered
piles approximately 5.9-ft (1.8-m) in diameter spaced approximately 95 ft (29 m) apart. The total footprint
of each IBGS foundation is approximately 0.09 acre (0.04 hectare) on the seafloor. At sea level, the IBGS
foundation measures approximately 56 ft by 56 ft (17 m by 17 m). A transition deck, boat landing, ladders
and stairs, guide tubes for the Export Cable, Inter-Array Cable and other appurtenances will be installed on
the foundation. Appendix D-1, Figure 1 provides a plan and profile of the IBGS foundation.

Table 3.2-3 provides a summary of the construction and operation footprints for the two IBGS foundations.

Table 3.2-3. IBGS Foundation and WTG Construction and Operation Footprint

IBGS Foundation and WTG Construction Operation
IBGS Foundation & 0.2ac/0.1ha 0.2ac/0.1 ha
Heavy Lift Vessel b/ 0.8ac/0.3 ha 0
High Lift Jack-up Vessel ¢ 0.001 ac/0.0004 ha 0
WTG Temporary Work Area ¢ 190 ac/76.9 ha 0
IBGS Foundation and WTG Total 191 ac/77.3 ha 0.2ac/0.1ha
(No Change)

al IBGS foundation area immediately under foundation is based on piles being placed 95 ft (29 m) apart. Includes two foundation structures of 0.1
ac (0.04 ha) each. Impacts will all occur within 95 ac (38.5 ha) WTG Temporary Work Area at each foundation location.

b/ Assumes a single set of an 8-point anchored vessel per WTG. Impact area includes anchors (0.006 ac [ 0.002 ha] per anchor) and anchor chain
sweep (0.09 ac [0.04 ha]) based on approximate 200 ft (61 m) of anchor chain resting on the bottom and a maximum of 20 ft (6.1 m) of lateral drag
per chain.

c/ Assume 1 jack-up per WTG (approximately .0003 ac [0001 ha]). Impacts will all occur within the 95 ac (38.5 ha) WTG Temporary Work Area at
each foundation location.

d/ Includes the two WTG Work Areas of 95 ac (38.5 ha) each.

3.2.3 Inter-Array Cable

The Inter-Array Cable will comprise a single, three-conductor 34.5 kV submarine cable. Because the Inter-
Array Cable and grid connection voltage will be the same (34.5 kV) the VOWTAP does not require an
offshore substation. The cable will consist of three bundled copper conductor cores surrounded by layers
of cross-lined polyethylene insulation and various protective armoring and sheathing. Appendix D-1, Figure
2 provides an example of a typical three-conductor marine cable. A fiber optic cable will also be included
in the interstitial space between the three conductors and will be used to transmit data from each of the
VOWTAP WTGs to the SCADA system. The bundled cable will be approximately 4.3 in (110 millimeter
[mm]) in diameter, depending on the manufacturer selected. Appendix D-2 shows the preliminary Inter-
Array Cable plan and profile drawings.

Dominion is currently evaluating the use of a towed jet plow and/or self-propelled remotely operated
vehicle (ROV) jet trencher supported by a dynamically positioned (DP) cable-lay vessel to support the
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installation of the Inter-Array Cable. The method selected will be based upon final engineering design and
the space available between the two WTGs to support the installation equipment and vessels (see Section
3.3.4.3 for a description of cable installation).

Installation using the jet plow will create a narrow, temporary trench up to 3.3 ft (1 m) wide. The cable will
be fed into this trench as the jet plow is towed along the ocean floor. The jet plow will rest on skids or
wheels with a width of approximately 18.4 ft (5.6 m). Installation using the self-propelled ROV jet trencher
will 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]). Both the jet plow and ROV jet trencher
will bury the Inter-Array Cable to a minimum depth of 3.3 ft (1 m); however, the exact depth will be
dependent on the substrate encountered along the route.

Regardless of the technique selected for the installation of the Inter-Array Cable a ROV jet trencher will be
required for the installation of the Inter-Array Cable within a distance of not less than 656.2 ft (200 m) from
each foundation.

Table 3.2-4 provides a summary of the total construction and operation footprints for the Inter-Array Cable.
To be conservative, impacts have been based upon the use of the jet plow.

Table 3.2-4. Inter-Array Cable Construction and Operation Footprint
Inter-Array Cable Construction Operation
Jet Plow / ROV Jet Trencher & 15ac/0.6 ha 0
Inter-Array Cable Total 1.5ac/ 0.6 ha 0

al Assume a temporary trench up to 3.3 ft (1 m) wide and jet plow skids or wheels with a width of approximately 18.4 ft (5.6 m) to the
boundaries of the revised Temporary WTG Work Areas. The size of the impacts footprints associated with cable installation within the
Temporary WTG Work Areas is included in Table 3.2-3.

3.24 Export Cable

The Export Cable will transmit the energy produced by the VOWTAP WTGs to shore and will be located
within a 200-ft (61-m) wide easement. The preliminary Export Cable plan and profile drawings inclusive
of the proposed Easement are provided in Appendix D-2.

The Export Cable will use the same type of cable as described for the Inter-Array Cable (Section 3.2.3).
Installation of the cable will be achieved using a jet plow. Due to water-depth constraints, installation via
jet plow will be supported by a maximum 8-point anchored barge from the proposed HDD punch-out
location, for a distance of approximately 4.5 mi (7.2 km) followed by the use of DP cable-lay vessel for the
remainder of the route. At a distance of not less than 656.2 ft (200 m), a ROV jet trencher will be used to
install the Export Cable at the foundation location. Installation via anchored barge will require a temporary
95 ac (39 ha) Nearshore Work Area (Figure 3.2-2).

The target depth of burial for the Export Cable is approximately 6.6 ft (2 m). Conditions along the proposed
Export Cable route indicate that the target depth of burial is achievable; however, Dominion has identified
five areas along the route where the presence of mobile sand waves may require additional
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measures to ensure the protection of the cable (see Appendix D-2, Drawing Nos. 0011, 0012, 0013, 0014,
0018, 0019, and 0020). In addition, Dominion proposes to install additional cable protection at the HDD
punch-out location (see Appendix D-2, Drawing No. 0010). At the five identified sand wave areas and the
HDD punch-out location, Dominion is considering the placement of either a rock berm or concrete mattress
for protection of the cable. Appendix D-1, Figure 3 provide representative schematics of the proposed rock
berm and concrete mattress, respectively.

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 [m?]) of rock fill over a distance of approximately 98.4 ft (30 m). Use
of the concrete mattresses would require the placement of a maximum of 117.7 yd® (90 m?) of fill across
the same distance. 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 4.5 mi (7.2 km). 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. In
addition, at finite areas along the Export Cable route where sand waves are present, Dominion may also
elect to level the seafloor prior to cable installation. Dominion will consult with jurisdictional agencies
regarding the preferred protection approach at each location and will provide detailed site plans where cable
protection is desired prior to construction.

Table 3.2-5 provides a summary of the total construction and operation footprints for the Export Cable. To
be conservative, impacts associated with the placement of additional cable protection have been based upon
the use of the rock berm.

Table 3.2-5. Export Cable Construction and Operation Footprint

Export Cable \ Construction Operation
Jet Plow @ 61.5ac/25ha 0
Offshore HDD and Nearshore Work Area o 20ac/8ha 0
HDD Punch-out Rock Berm 0.1ac/0.04 ha 0.1ac/0.04 ha
Export Cable Rock Berm 23.3ac/9.4 ha 23.3ac/9.4 ha
Export Cable Total 104.9 ac / 42.4 ha 234ac/9.4ha

al Assume a temporary trench up to 3.3 ft (1 m) wide and jet plow skids or wheels with a width of approximately 18.4 ft (5.6 m) from the HDD punch-out
location to the boundaries of the revised Temporary WTG Work Areas. Impacts associated with cable installation within the Temporary WTG Work Areas
are included in Table 3.2-3.

b/ Assumes 200 individual anchor sets and from a maximum 8-point anchored vessel. Impact area includes anchors (0.006 ac [ 0.002 ha] per anchor)
and anchor chain sweep (0.09 ac [0.04 ha]) based on approximate 200 ft (61 m) of anchor chain resting on the bottom and a maximum of 20 ft (6.1 m) of
lateral drag per chain.

As detailed in Section 3.1.3, the landfall site for the Export Cable will be at an existing parking area located
adjacent to Camp Pendleton Beach (Figure 3.1-1). The Export Cable will come ashore via HDD. The HDD
will extend from the designated temporary Onshore HDD Work Area to the Offshore HDD punch-out
location, located between 2,789 ft to 3,281 ft (850 m to 1,000 m) from shore in approximately 20-ft (6-m)
water depths (Figure 3.2-3). Offshore activities at the HDD punch-out location will require vessel
anchorage for a diver support vessel and an anchored barge or jack-up vessel to act as a winch vessel to
pull the cable conduit into the drilled HDD bore. All such activities will occur within the proposed
Nearshore Work Area.

See Section 3.3.3 for additional information on Export Cable landfall construction.
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3.25 Onshore Facilities

The VOWTAP onshore facilities include the Onshore Interconnection Cable, Fiber Optic Cable, Switch
Cabinet, and Interconnection Station. Table 3.2-6 summarizes the construction and operation footprint
associated with the onshore facilities.

Table 3.2-6. Onshore Construction and Operation Footprint

Onshore Construction and Operation Construction Operation

Onshore HDD Work Area? 0.5ac/0.2 ha 0

Switch Cabinet NA o/ 0.001 ac/ 0.0003 ha
Rifle Range Road Right-of-Way ¢ 15ac/0.6 ha 0

Gate 10 Access Road Right-of-Way ¢ 0.7ac/0.3 ha 0

Splice Pits ¢ NA 0
Interconnection Station 0.2ac/0.09 ha 0.1ac/0.04 ha
Onshore Construction and Operation Total 29ac/1.2ha 0.1 ac/ .04 ha

al Onshore HDD work area will support the onshore HDD drilling rig, associated pumping units and mud ponds, as well as contain a site office and
material storage area.

b/ Construction impacts will be within the Onshore HDD Work Area.

¢/ Assumes 30-ft (9-m) wide temporary work space inclusive of a 15-ft (4.6-m) wide permanent easement from the HDD Work Area west down Rifle
Range Road to the intersection with Gate 10 Access Road within existing road shoulders.

d/ Assumes a 30 ft (9 m) wide temporary work space inclusive of a 15-ft (4.6-m) wide permanent easement from the intersection of Rifle Range Road
and Gate 10 Access Road south to the Interconnection Station. Work space will be within existing road shoulders.

e/ Splice pits will be located within the Rifle Range Road and Gate 10 Access Road temporary work areas.

The Onshore Interconnection Cable will comprise a single, three-conductor 34.5 kV cable. The Onshore
Interconnection Cable will be approximately 5 in (12.7 centimeters [cm]) in diameter, depending on the
manufacturer selected. Appendix D-1, Figure 4 provides a cross section of the Proposed Onshore
Interconnection Cable. To support the VOWTAP SCADA system a separate 1-in (2.5-cm) diameter Fiber
Optic Cable will also be installed.

Both the Onshore Interconnection Cable and Fiber Optic Cable will originate at the proposed Switch
Cabinet located at the landfall site within the parking lot adjacent to Camp Pendleton Beach (Figure 3.1-1).
The Switch Cabinet will serve as the transition point where the bundled Export Cable will be spliced to the
Onshore Interconnection Cable and separate Fiber Optic Cable. The Switch Cabinet will measure
approximately 6 ft long by 6 ft wide by 6 ft tall (2 m long by 2 m wide by 2 m tall), and will be constructed
within the footprint of the proposed Onshore HDD Work Area (Figure 3.1-1).

From the Switch Cabinet, the Onshore Interconnection Cable and Fiber Optic Cable will be buried below
ground via HDD to the proposed Interconnection Station. Where the Onshore Interconnection Cable and
Fiber Optic Cable crosses under a road, they will be installed in a steel or high density polyethylene conduit.
The HDD will occur in up to 12 segments ranging from approximately 60 ft (18 m) to 500 ft (152 m) in
length to the proposed Interconnection Station. From the proposed Interconnection Station the two cables
will be installed using HDD an additional 207 ft (63 m) to interconnect with Dominion’s existing
infrastructure located on the southern side of South Birdneck Road (Figure 3.1-1). The total distance of the
Onshore Interconnection Cable and Fiber Optic Cable from the Switch Cabinet at Camp Pendleton Beach
to Dominion’s existing infrastructure is approximately 0.7 mi (1 km).

To support the construction and operation of the Onshore Interconnection Cable and Fiber Optic Cable,
Dominion proposes a 30 ft (9.1 m) temporary construction right-of-way along Rifle Range Road and the
Gate 10 Access Road for installation of the cable. Upon completion of construction 15 ft (4.6 m) will be
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retained as a permanent easement for access during operation. The Onshore Interconnection Cable and
Fiber Optic Cable will be installed approximately 3 ft (0.9 m) apart and buried to a minimum depth of 3.3
ft (1 m) to be consistent with local utility standards. Appendix D-2 shows preliminary design plans for the
Onshore Interconnection Cable.

The Interconnection Station will be located on the east side of the Gate 10 Access Road in proximity to its
interconnection with South Birdneck Road within Camp Pendleton (Figure 3.1-1). The Interconnection
Station will consist of an approximately 132.9 ft by 36.1 ft (40.5 m by 11 m) area that will contain the
following anticipated equipment:

e A switch disconnector, a 34.5kV recloser;
e A 12 MVA transformer;

e A 4.3 MVAR shunt reactor;

e A cable sectionaliser cabinet;

e A vacuum interrupter with isolator;

e A metering cabinet; and

e A communications cabinet.

All sensitive equipment will be encased in metal cabinets. The area will be graveled and surrounded by an
8 ft (2.4 m) high fence. Vegetative screening will also be applied as needed. Access to the Interconnection
Station will be supported by removable fence panels located adjacent to the Gate 10 Access Road. Appendix
D-2 shows the preliminary design plans for the Interconnection Station.

The shunt reactor and transformer will contain approximately 2,245.5 gallons (8,500 liters) of mineral
insulating transformer oil. Each will be mounted on a concrete foundation with a concrete oil containment
pit. Each of the containment pits will be designed in accordance with local utility standards.

3.26 Construction and O&M Facilities

Construction of the VOWTAP will require both a Construction Port and associated land-based laydown
areas. Activities at the Construction Port will consist of the staging and storage of equipment and tools in
support of marine construction. All other large components such as the foundations, WTGs, and Export
Cable will be delivered directly from offsite fabrication and manufacturing facilities in either the Gulf of
Mexico or Europe to the VOWTAP site. In order to support these activities, the Construction Port facility
will require approximately 0.5 acres to 1.5 acres (0.2 hectares to 0.6 hectares) of space, a vessel berthing
area of at least 165 ft (50.3 m), and deep water access of at least 16.4 ft (5 m). Dominion is currently in the
process of identifying suitable existing port facilities in the cities of Norfolk and/or Newport News,
Virginia. Based upon preliminary investigations of local facilities, Dominion does not anticipate that
improvements or land-disturbing activities will be necessary to support Project construction and staging.

In support of onshore construction, Dominion will utilize the proposed temporary Onshore HDD Work
Area located at the Export Cable landfall location adjacent to Camp Pendleton Beach (Figure 3.1-1). This
0.5 ac (0.2 ha) temporary work area will support the offshore HDD drilling rig, associated pumping units,
and mud ponds, as well as a site office and material storage area. The site will be secured by means of a
chain link fence. Dominion may also use portions of the 30-ft (9.1-m) temporary construction right-of-way
along Rifle Range Road and the Gate 10 Access Road for additional equipment laydown and storage.
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Operation of the VOWTAP will require a permanent O&M facility and supporting Base Port. The O&M
facility will require 1,800 to 2,500 square ft (0.016 hectares to 0.023 hectares) of space that will house an
office, storage space, a control room, and storage for consumables and spare parts. Dominion is currently
considering locating the O&M facility at either an existing Dominion facility in the cities of Norfolk or
Virginia Beach, or at other existing industrial/commercial waterfront parcels located within the these cities.

The Base Port will serve as the logistics hub for the movement of personnel and equipment to and from the
VOWTAP during operation. There are several marinas, primarily located in the area of Virginia Beach that
could serve as the Project’s Base Port. However, minimizing distance and travel time to the WTGs is a
major consideration in the final selection of the Base Port location. Base Port requirements include work
boat access to piers for personnel, tools and material transports as well as office space with storage for
personnel protective gear and hand-carried tool sets, small replacement parts and small material containers.
Base Port office spaces will accommodate up to six personnel and include male and female toilet and
shower facilities, plus a small kitchenette and crew meeting area. Due to the minimal length of time
projected to support standard WTG maintenance (see Section 3.6) it is not necessary to homeport work
boats and the Base Port itself. Based on preliminary evaluations, no major marina improvements or land-
disturbing activities will be necessary to support either the O&M facility or Base Port.

3.3 Deployment and Construction

The deployment and construction of the VOWTAP will involve the following sequence of activities:

e Contracting, mobilization, fabrication of WTG and foundation components, transportation to the
offshore construction site, and verification;

e Onshore construction including:
- Interconnection Station construction;
- Onshore Interconnection Cable installation;

e Export Cable landfall construction;
e Offshore deployment and construction including:

- Transportation and installation of foundations and WTGs;
- Export Cable and Inter-Array Cable installation; and

e Commissioning and post-construction activities.

The following sections provide additional details regarding each of the activities associated with the
deployment and construction of the VOWTAP both on and offshore.

3.31 Contracting, Mobilization, Material Fabrication, Transportation, and Verification

Upon receipt of requisite permits and approvals, Dominion will finalize contracts with vendors, fabrication
contractors, and installation contractors. Pursuant to 30 CFR 585.705 to 713, Dominion will also engage
an independent CV A to review the Project design, fabrication, and installation plans (see Section 1.6). Upon
CVA and BOEM approval, Dominion will initiate the necessary offsite facilities fabrication activities,
mobilize the necessary vessels, and finalize arrangements with the selected Construction Port that will serve
as the base of operations during construction. In addition, prior to construction, Dominion will also prepare
a detailed Safety Management System (SMS) in accordance with 30 CFR 585.810 § 585.627 (d), 614 (b)
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and 651, including an environmental management system which will describe all of the health and safety,
environmental, and permitting commitments to be carried out in support of Project activities. Section 4.14
provides additional detail regarding human health and safety, and Appendix S contains a draft of the
proposed VOWTAP SMS. Section 4.18 provides a summary of the environmental avoidance, mitigation,
minimization, and BMPs Dominion has committed to support the construction, operation, and/or
decommissioning of the Project.

3.3.2 Onshore Construction

Onshore construction activities will include the construction of the Interconnection Station and the
installation of the Onshore Interconnection Cable and Fiber Optic Cable via HDD. Onshore construction
will require a total of 3 months and is anticipated to take place during the months of March through June
(see Section 3.4 for the Project schedule).

Throughout onshore construction activities, Dominion will employ the appropriate measures to avoid,
minimize, and mitigate impacts. Environmental protection measures are detailed in Section 4.0 and
summarized in Section 4.18. Work will also be staged in a manner that will minimize impacts on training
and daily activities at Camp Pendleton. No trenches or holes will be left open or unsecured overnight, and
roadways will not be blocked to base vehicular traffic for long periods.

3.3.21 Interconnection Station Construction

Construction of the Interconnection Station will occur within a 0.2 ac (0.08 ha) temporary workspace.
Access to the Interconnection Station will be via the existing Gate 10 Access Road during all phases of
Project development in order to minimize disturbances to the existing area.

Excavation at the site will 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 Cable and Fiber Optic
Cable. During the excavation activities the site will be cleared, top-soil removed and stored, and target trees
felled and disposed of. The number of trees felled will be kept to a minimum and will be comprised of
primarily low-quality and/or diseased trees. Surplus excavated spoils will be tested and disposed of offsite
at an approved location in accordance with applicable laws and standards. The concrete pad foundations
will either be pre-cast offsite or poured onsite.

The incoming Interconnection and Fiber Optic cables will be accomplished via HDD as described further
in Section 3.3.2.2 at the north side of the Interconnection Station. Cable troughs will be incorporated into
the foundations of the equipment within the Interconnection Station to allow for bottom entry of the cables.

Dominion has conducted a utility survey and soil testing to support the final engineering design of the
Interconnection Station (Appendix U).

3.3.22 Onshore Interconnection Cable and Fiber Optic Cable Installation

The Onshore Interconnection Cable and Fiber Optic Cable will each be installed below grade via HDD
along the entirety of the proposed route using guided drilling equipment in a point-to-point fashion in up to
12 segments starting at the HDD Work Area and terminating at the interconnection point with Dominion’s
existing infrastructure on the southern side of South Birdneck Road. Each segment will range from
approximately 60 ft (18 m) to 500 ft (152 m) in length between splice points. Dominion is proposing a 30-
ft (9.1-m) temporary construction right-of-way along the north side of Rifle Range Road and along the east
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side of the Gate 10 Access Road to support this activity. Upon completion of construction 15 ft (4.6 m) will
be retained as a permanent easement for access during operation. All activities will occur along the paved
roadway and within the existing cleared road shoulders along the route. The Onshore Interconnection Cable
and the Fiber Optic Cable will be installed in separate bore holes located approximately 3 ft (0.9 m) apart
and buried to a minimum depth of 3.3 ft (1 m) below final ground level. Where the cable crosses underneath
a road it will be placed within a conduit for protection. Dominion has conducted a formal land survey of
the Interconnection Cable and Fiber Optic Cable route to ensure the proposed location of the route and
burial depth avoid existing utilities and/or other constraints. Dominion has also completed soil testing along
the route to support the final engineering design (Appendix U).

Each splice point will require the excavation of a 4.0 ft by 6.0 ft by 2.0 ft (1.2 m by 1.8 m by 0.6 m) splice
pit. The splice pit will serve as the location where the cable drilling will either be initiated and/or received.
No drilling muds will be required to complete the installation of the Onshore Interconnection Cable or Fiber
Optic Cable. The route will require the use of up to 13 splice pits. The splice pits and associated excavated
soils will be located within the proposed construction right-of-way and will not require expanded
workspaces. Upon completion of cable splicing activities, the excavated material will be returned to the
splice pits, compacted, and returned to pre-construction conditions.

Onshore Interconnection Cable and Fiber Optic Cable installation and splicing activities is estimated to take
a total of approximately 8 weeks, using a Dominion qualified construction crew working during typical
daylight hours using the following equipment:

e  Guide drill machine;

e (able trailer;

e Two line trucks;

e Equipment trailer; and
e  Two pickup trucks.

3.33 Export Cable Landfall Construction

To ensure the protection of sensitive beach and dune habitat, the Export Cable will be brought to shore
through a 12-in (300-mm) diameter conduit installed via HDD. The HDD will extend from the designated
temporary Onshore HDD Work Area located in the existing parking lot adjacent to Camp Pendleton Beach,
to the HDD punch-out located between 2,683 ft to 2,835 ft (818 m to 864 m) from shore (Figure 3.2-3).
Water depth at this location will be approximately 20 ft (6 m). The final location of the proposed Offshore
HDD punch-out location will be determined upon final engineering design. Export Cable landfall
construction will require the support of a HDD rig located onshore and a winching system located offshore.
The offshore winching equipment will be located on a tug boat, a jack-up barge, or a maximum 8-point
anchored barge sited within the Nearshore Work Area. Offshore activities will also be supported by divers.

HDD will initiate from shore with the drilling of a pilot hole that will then be reamed back to a diameter of
approximately 18 in (450 mm) to support the installation of the conduit. A non-toxic drilling mud will be
used to support the HDD activities. During the HDD activities drilling fluids will be pumped back to shore
for recycling and cleaning.

April 2015



VOWTAP Research Activities Plan

To minimize the potential for frac-out of drilling fluid, the conduit will be drilled on a single arc. The burial
depth beneath the beach will be a minimum of approximately 20 ft (6 m) to ensure the conduit will be
protected from breaking wave induced scour during operation. The maximum burial depth offshore will be
approximately 44 ft (13.5 m) under the seabed. The final depths of burial of the conduit will be determined
upon final engineering design.

To further minimize the potential for the release of drilling fluid offshore, the bore will be stopped
approximately 100 ft (30 m) short of the punch-out location. The actual position will be dictated by an
analysis of the seabed conditions and depth. This leaves a soil plug to control the drilling fluid from leaking
out into the surrounding marine environment. Dominion will also develop an HDD Contingency Plan prior
to construction to support the management of HDD activities in the event a frac-out of drilling fluid should
occur.

The total duration of the HDD work activities is anticipated to be approximately 11 weeks, including set
up, drilling, installation of the conduit, and demobilization. HDD activities will comprise approximately 4
weeks of this period. All HDD activity will occur during daytime hours in conformance with local noise
requirements.

3.34 Offshore Deployment and Construction

Offshore deployment and construction will consist of the following sequence of activities:

e  Vessel mobilization;

e Transportation of foundations, WTG components, and other materials;

e Installation of foundations and WTGs at the VOWTAP site; and

e Export Cable installation between Camp Pendleton and the VOWTAP site and Inter-Array Cable
installation between the WTGs.

Offshore construction will require a total of 12 weeks and is anticipated to take place during the months of
May through July (see Section 3.4 for a Project schedule). Cable laying will occur 24 hours a day, while
pile driving will only occur during daylight hours.

The following sections describe the deployment and construction of the offshore components of the
VOWTAP based on representative methods, vessels, and equipment. The proposed construction methods,
vessels, and equipment as outlined in the following sections are based on industry knowledge, site
conditions, and BMPs. Final construction plans will be developed and vendors and vessels will be procured
during the contracting phase following receipt of Project permits.

Throughout offshore construction activities, Dominion will employ the appropriate measures to avoid,
minimize, and/or mitigate impacts on natural resources and existing marine uses to the extent possible.
Offshore activities will also be closely coordinated with the Fleet Area Control and Surveillance Facility,
VA Capes (FACSFAC VA Capes) in Virginia Beach to avoid potential conflicts with military training
activities. Environmental protection measures associated with offshore construction activities are provided
in Section 4.0. To ensure the safety of the local mariners, Dominion will establish a 95-acre (38.5-hectare)
temporary work area around each WTG location and a 200-ft (61-m) wide Easement along the routes of
the Export Cable and Inter-Array Cable (Figure 3.3-1). As appropriate, these areas will be marked and lit
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in accordance with USCG requirements and monitored by a security boat that will be available to assist
local mariners. In addition, prior to construction, a project-specific website will be established to share
information about VOWTAP construction progress with the community and also to give guidance on the
daily construction activities and how they may affect the area. Dominion will also issue specific local
notices to mariners in coordination with the USCG throughout the construction period.

3.34.1 Vessel Mobilization and Material Transportation

All large Project components, including the WTGs, the IBGS foundations, Inter-Array and Export Cable,
will be delivered directly to the Project Area from the offsite fabrication and manufacturing facilities located
in either the Gulf of Mexico or Europe. Secondary equipment, supplies and crew will be transported to and
from the offshore Project Area from the local Construction Port. Table 3.3-1 lists the types of vessels used
during construction depending on contract agreements and vessel availability. Figure 3.3-1 shows the
proposed vessel routes for offshore construction. Sections 3.3.4.2 and 3.3.4.3 provide more detail on the
construction methods, vessels, and equipment that will be utilized to install the offshore components of the
VOWTAP.

As stated previously, Dominion will implement a communication plan during construction to inform
commercial mariners, of construction activities and vessel movements. Communication will be facilitated
through maintaining a Project website, submitting local notices to mariners, and vessel float plans, as
appropriate, to the USCG.

Table 3.3-1. Vessel Types
Approximate Size (ft) Length x

Vessel Width x Depth (Draft) Description/Equipment
Self-Propelled Jack Up Vessel | 530 x 160 x 30 (18) 1,322-ton lifting capacity
Dynamic Positioning System, 4x3400kW thrusters
Used to install substructure and WTGs.

Heavy Lift Vessel 355 x 160 x 26 (16) 4409-ton lifting capacity
Dynamic Positioning System, 4x1700kW Thrusters
Cable Installation Vessel 390 x 105 x 26 (20) Cable tank / carousel for 45km cable

Cable laying spread including: Jet Plow and/or ROV jet trencher,
ROV, 2x400kW generators, 2xCable Engine, Cable Gantry,
Coiling arm, Overboard Chute, 1500kW Dynamic Positioning
system

Used to transport cable to VOWTAP location from the
Construction Port and install cable to correct burial depth.

Jet Plow 32x18 28-ton plough capable of burial depths up to 17.7 ft (5.4 m)
500kW of jetting power
Used by cable installation vessel to install cable into the seabed.

ROV Jet Trencher 18X 15 17-ton trencher capable of burial depths up to 10 ft (3.0 m)
600 kW of jetting power
Used by cable installation vessel to install cable into the seabed.

Foundation Transportation 250 x 72 x 20 (16) Flat top barge

Barge Requires supporting tug boat.

Used to transport substructure from fabrication yard to the
construction area.
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Table 3.3-1. Vessel Types (continued)
Approximate Size (ft) Length x

Width x Depth (Draft) Description/Equipment

WTG Transportation Vessel 180 x 45 x 40 (20) Self-propelled vessel
Used to transport frames, deck grillage, and sea fastening chains
to support WTGs.

Temporary Offshore Work 400x 120 x 25 (12) Flat top barge. Requires supporting tug boat.

Barge Used to support installation activities as required.

Tug Boats 180 x 45 x 40 (20) Ocean class tug with large horsepower (hp) and high bollard pull.
Assists barge and other vessel repositioning as required.

Supply Vessel 160 x 40 x 35 (18) Crew Transfer to demonstrator site, 10,000-Ib cargo capacity

Transports small equipment and other supplies to and from the
construction area.

Crew Transportation Vessel 55x16.5x6.5 (4.5) Specialized Crew transfer vessel, capable in extreme weather.
Transports crew to and from construction area.
Security Vessel 160 x 40 x 35 (18) Security for site work zone.

Provides security for cable-laying operations and WTG
construction. Maintains communications with other vessels,
including non-Project vessels, to avoid collisions and warn of
Project construction activities.

Marine Mammal Observation 160 x 40 x 25 (18) Performs observations of the protected species monitoring and
Vessel exclusions zones,
Supporting Work Vessel 300 x 80 x25 (10) Performs grapnel run to remove obstacles from seabed prior to
cable install.
Survey Vessel 120 x 40 x 20 (16) Performs geotechnical survey for site characterization.
3.34.2 Foundation and WTG Installation

Offshore installation of the IBGS foundations will be carried out by a heavy-lift vessel supported by an 8-
point anchoring system. The setting of the anchor system will be performed with the assistance of both a
survey tug and an anchor handling tug. The IBGS foundations and associated piles will be transported to
the site on a transportation/material barge supported by tugs and will be moored alongside the heavy-lift
installation vessel.

The IBGS has multiple components to be installed including the central caisson, structural jacket and pile
sections. Prior to commencing the installation of these components, the seabed will be checked for debris,
and debris will be removed as necessary. Once the site has been made ready and the heavy-lift vessel is
securely and correctly positioned, the self-standing central caisson will be lifted into place from the
transportation/material barge. The initial penetration of the caisson into the seafloor will be achieved under
the weight of the caisson itself. The caisson will then be driven into the seafloor to its design penetration
depth of approximately 98.4 ft to 131.2 (30 m to 40 m) using a 1000 kilojoule (kJ) rated hydraulic hammer
located on the heavy-lift vessel and grouted. The final design depth of each caisson is pending the results
of the final geotechnical studies at the WTG locations.

After the central caisson is installed, the IBGS jacket will be lifted from the transportation/material barge
and lowered onto the caisson and held approximately 30 ft (9 m) above the seabed. The initial pile sections
that will be used to secure the IBGS jacket to the seafloor will be inserted into the battered legs of the jacket
and secured using pile grippers. Once the IBGS jacket is positioned and levelled, pile grips located within
the sleeves will be released and the piles will be allowed to complete their initial penetration under their
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own weight. These will then each be driven until the top of the initial pile section reaches the top of the
jacket let. Additional pile sections will then be connected and driving will continue. There are a total of
three pile sections per battered leg. Design penetration depth is estimated to be approximately 164 ft to 246
ft (50 m to 75 m) and will require the use of a 600-kJ rated hydraulic hammer. The final design depth of
each pile is pending the results of the final geotechnical studies at the WTG locations. Once piling is
complete, the IBGS jacket will be checked for levelness and adjusted as necessary using jacks and pile
grippers. Once level the three piles will be grouted within the legs of the jacket.

The anticipated total duration to install the two IBGS foundation is 3 weeks assuming no delays due to
weather or other circumstances. The total duration of pile driving is anticipated to be 7 days per IBGS. Pile
driving activities will occur during daylight hours starting approximately 30 minutes after dawn and ending
30 minutes prior to dusk unless a situation arises where ceasing the pile driving activity would compromise
safety (both human health and environmental) and/or the integrity of the Project.

WTG installation will commence after the Inter-Array Cable and Export Cable have been installed into the
central caisson. The WTG components, including the three tower pieces, nacelle, and blades, will be
transported to the VOWTARP site from their fabrication location in France or Central Europe aboard an
ocean-going transport vessel. Once onsite, the WTGs will be installed using a jack-up high-lift vessel.

The three tower sections will be the first components to be installed atop the foundations, followed by the
nacelle and blades. Each lift requires special lifting equipment and guides to hold and support the placement
of the tower pieces, nacelle, and blades without causing damage. Once the components are bolted
sufficiently by the internal bolting crew, the lifting equipment will be disengaged and final bolting and
equipment hook-up will be conducted.

The total anticipated duration for installing the two WTGs installation is 3 weeks, assuming a 24-hour work
window and no delays due to weather or other circumstances.

3.34.3 Offshore Cable Installation

Dominion has selected the use of the jet plow, ROV jet trencher, and a DP vessel as the primary cable
installation vessel to minimize seafloor disturbance. As stated in Sections 3.2.3 and 3.2.4, the following
methods will be used to install the Inter-Array and Export Cables, respectively:

e Inter-Array Cable:

- Towed jet plow and/or self-propelled ROV jet trencher supported by a DP cable-lay vessel.
Regardless of the technique selected for the installation of the Inter-Array Cable, a ROV jet
trencher will be required to support the installation of the Inter-Array Cable within a distance
of not less than 656.2 ft (200 m) from each foundation.

e Export Cable:

- Towed jet plow supported by a maximum 8-point anchored barge from the proposed HDD
punch-out location, for a distance of approximately 4.5 mi (7.2 km]) followed by the use of DP
cable-lay vessel for the remainder of the route.

- ROV jet trencher supported from the DP cable-lay vessel to install the Export Cable at the
foundation location within a distance of not less than 656.2 ft (200 m) from the foundation.
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To achieve the required minimum burial depth of 3.3 ft (1 m) along the Inter-Array Cable and 6.6 ft (2 m)
along the Export Cable, both the jet plow and ROV jet trencher use high pressure water from vessel-
mounted pumps that is injected into the sediments through nozzles distributed along the front of the
plow/trencher. As the plow and ROV jet trencher are maneuvered along the cable route, the seafloor
sediments are temporarily fluidized creating a narrow trench (approximately 3.3 ft [1 m] wide for the jet
plow and 1.6 ft [0.5 m] for the ROV jet trencher) as the cable is simultaneously guided into the trench by
the plow/trencher. The trench will be backfilled by the water current and the natural settlement of the
suspended material. Umbilical cords will connect the submerged jet plow and/or ROV jet trencher to the
vessel to control the equipment to allow the operators to monitor and control the installation process and to
make adjustments, such as speed and alignment as the installation of the cable proceeds across the seafloor.

Prior to the installation of the Export Cable or Inter-Array Cable, Dominion will complete route clearance
and pre-lay grapnel activities to identify and remove as appropriate any obstructions within the proposed
200-ft (61-m) wide cable construction corridors. Along the portion of the Export Cable route that crosses
the military live fire zone, Dominion will also conduct a detailed pre-construction unexploded ordnance
survey.

Installation of both the Export Cable and Inter-Array Cable will occur in one continuous run to avoid the
need for offshore splicing of the cable. Export Cable installation will initiate at the proposed cable landfall
location at Camp Pendleton Beach and proceed toward the southern WTG. At the Export Cable landfall
site, the cable installation vessel will approach the pre-installed offshore conduit as close as navigable
during high tide. The cable will then be reeled off the vessel using cable floats and a supporting work boat.
The cable will then be pulled through the conduit by the use of a pull in/guide wire and brought onshore to
its interconnection point at the Switch Cabinet. The installation of the Inter-Array Cable will initiate upon
completion of the Export Cable and will initiate at the southern WTG.

Dominion anticipates installation of the marine cables will occur between the months of May and June. The
Inter-Array Cable will require 2 weeks to install inclusive of the electrical interconnections necessary at
each WTG. The Export Cable will require approximately 4 weeks to install. This installation period assumes
24-hour operations and no delays due to weather or other circumstances. See Section 3.4 for the Project
schedule.

Upon completion of the cable laying activities, Dominion will conduct post-lay surveys to verify both cable
buried depth and location. Post-lay surveys will be conducted from the cable installation vessel using a
ROV or Burial Assessment Sled. Results of this analysis will determine the need for additional cable
protection along the Inter-Array Cable or Export Cable routes.

3.4 Project Construction Schedule

Table 3.4-1 represents the proposed Project construction schedule based on both weather and environmental
work windows. The final construction schedule for the VOWTAP is dependent on receipt of permits,
completion of final engineering, and the procurement of vessels and equipment. Target installation date is
2017.
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Table 3.4-1. Project Construction Schedule

Activity ‘ Anticipated Timeframe #  Duration Y (Weeks)
Interconnection Station Installation ¢ April through June 8
Onshore Interconnection Cable and Switch Cabinet installation ¢ February through April 8
Export Cable Landfall Construction (including Offshore HDD) ¢ March through April 11
IBGS Foundation Installation and Pile Driving ¥ May 3
Export Cable Installation May through June 4
Inter-Array Cable Installation ¢/ June 2
WTG installation June through July 3N
Commissioning August through September 5

al Schedule does not account for weather delays.

b/ Onshore construction activities assume a 5-day work week; offshore construction activities assume a 7-day work week.

¢/ Includes site preparation, equipment installation, and commissioning.

d/ Includes site preparation of onshore HDD Work Area, HDD of Rifle Range Road, HDD of Gate 10 access road, and Switch Cabinet installation.
e/ Includes HDD and offshore conduit installation, assumes 4 weeks for drilling and reaming.

fl Includes 14 days of pile driving.

9/ Includes 3 days for cable installation and 8 days for internal electrical connections.

h/ Includes 15 days with the high-lift vessel and 5 days for final bolting and hook-up using a crew boat only.

3.5 Commissioning

Upon completion of construction activities, Dominion will require approximately 5 weeks of
commissioning activities. This will entail the testing of the two WTGs as well as the offshore and onshore
transmission system capabilities to meet standards for safety and grid interconnection reliability. This
testing will require technicians traveling to the WTGs weekly during the commissioning period.
Technicians will be transported to and from the WTGs via a dedicated crew workboat.

3.6 Operation and Maintenance

The VOWTAP has been designed to be operated remotely with minimal day-to-day supervisory input
throughout its 20-year life. However, standard operation monitoring and preventative maintenance will be
required for each of the Project’s onshore and offshore facilities.

As with construction, the operation of the VOWTAP will be conducted in accordance with a detailed SMS,
including an environmental management system which will describe all of the health and safety and
environmental and permitting commitments to be carried out in support of the Project’s ongoing operational
activities. The following sections summarize the anticipated operation and maintenance of the VOWTAP
facilities.

3.6.1 IBGS Foundations

Inspections of the foundations will occur on an annual basis (unless accidental damage has occurred) and
will initiate no later than 12 months after the Project’s commissioning. Inspections will typically be carried
out during periods of low tide from the Project’s dedicated service vessel, and will include an assessment
of the following:

e Foundation. Visual inspections will include the assessment of the general condition of the
foundation coating, including the presence of any rust-staining and/or color variations and any
dents, abrasions and/or scars to steelwork; and the type and thickness of marine growth. The visual
coating inspection will be carried out at 6 month intervals for the first year of Project operation and
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at 12 month intervals thereafter. A visual inspection of the sub-structure below the water level will
also be carried out by a diver or ROV. ROV surveys will be carried out after the first 6 month of
operation and then every 2 years thereafter.

e Cathodic Protection System. The purpose of the cathodic protection system is to prevent
corrosion. Verification of the functionality of this system will be carried out within 6 months of the
foundations installation. Subsequent scheduled surveys will be carried out every 2 years.

e Scour. Each foundation has been designed to meet the local scour conditions. However, monitoring
will be conducted to ensure that design scour depth is not exceeded at the seabed. An initial local
scour survey will therefore be carried out within 6 months of commissioning. Subsequent scheduled
surveys will be carried out at intervals of 1 year, 2 years, 5 years and 10 years after commissioning
or after a major storm event. Monitoring will be carried out by multibeam sonar soundings. Should
scour holes develop within 10 percent of the local scour design values, additional monitoring and/or
mitigation will be carried out. Mitigation measures may include the infilling of the scour hole with
an appropriate crushed rock fill, or the use of frond mats or other proven systems to
minimize/reverse future scour. The need, type, and method for installing scour protection will be
determined in consultation and coordination with relevant jurisdictional agencies prior to
deployment.

¢ Bolted Connections. Inspection and maintenance of major bolted connections such as fenders and
platforms will be carried out at intervals of 1 year, 2 years, 5 years, and 10 years after
commissioning.

e Other Equipment. All ladders, fall arrest and safety systems, fenders, platforms, handrails, and
lifting and other equipment will be inspected and maintained on a 6- to 12-month interval.

3.6.2 WTGs

The WTGs will be maintained in accordance with a dedicated maintenance plan. It is anticipated that each
WTG will require approximately 240 man hours of planned preventative maintenance per WTG per year
which equates to a team of four to six people over an average period of one week per WTG. Standard
maintenance activities will include inspection of safety systems and equipment, high voltage and low
voltage elements, lubrication of WTG components, sensor operation, torque of the structural bolts as well
as the replacement of filters and consumables.

Preventative maintenance activities will be planned for periods of low wind and good weather (typically
corresponding to the spring and summer seasons) during daylight hours. The WTGs will remain operational
at night between work periods of the maintenance crews. These activities will not require large vessels and
only standard crew transfer will be used.

3.6.3 Inter-Array and Export Cables

The Inter-Array Cable and Export Cable have no maintenance needs unless a fault or failure occurs. Cable
failures are only anticipated as a result of damage from outside influences, such as boat anchors. However,
Dominion will conduct a sonar survey along the entirety of the cable routes at intervals of 6 months and 1
year after installation. Survey frequency thereafter will be reduced to every 2 years or after a major storm
event. Surveys of the cables will be conducted in coordination with the scour surveys at the foundations.
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3.6.4 Onshore Facilities

The Onshore Interconnection Cable and Fiber Optic Cable will have no maintenance needs unless a fault
or failure occurs. Should an Onshore Interconnection fault occur, protective relays will de-energize the
circuit until the fault can be located and repaired. Repairing the cable will require digging within the
operational easement to expose the cable fault, removing the faulted section of the cable and splicing a new
segment of cable. Should a failure of the Fiber Optic Cable occur, a similar process would be completed.

Maintenance of the Interconnection Station will consist primarily of periodic visual inspections of
equipment installed within the pad-mounted cabinets. Normal VOWTAP operations will not require
personnel to be located inside, or have access to, the Interconnection Station. However, should a failure
occur at the Interconnection Station, the entire station will be de-energized until the failed equipment can
be removed and replaced.

3.7 Decommissioning

At the end of the VOWTAP’s operational life, the Project will be decommissioned in accordance with a
detailed Project decommissioning plan that will be developed in compliance with applicable laws,
regulations, and BMPs at that time. Decommissioning will consist of the following general sequence of
activities.

In preparation for decommissioning activities, Dominion will conduct a bathymetric survey to define the
datum to which the foundations will be removed below the sea bed. In addition, all cables and connections
will be uncoupled or cut. Oil and other fluids will be secured and loose items will be either removed or
secured to prevent spillages and to increase the safety of the operation. Once these activities are complete
the WTGs will be deconstructed using a heavy-lift vessel following the same relative sequence as
construction, but in reverse (blades, nacelle, then tower). The foundation will then be cut to a minimum
depth of approximately 3.3 ft (1 m) below the surveyed seabed level using either an internal or external
cutting system. Once cut, each foundation will be removed and transported to shore where the steel will be
re-used or recycled. The Inter-Array and Export Cables will either be removed using a similar jet plow
and/or ROV jet trencher technique used for installation and re-used or cut below the seabed and left in
place. The Onshore Interconnection Cable, Fiber Optic Cable, and other equipment will be disconnected,
dismantled, and recycled in accordance with applicable permits and regulations.
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4 SITE CHARACTERIZATION AND ASSESSMENT OF IMPACT
PRODUCING FACTORS

This section describes the affected environment for the VOWTAP, assesses potential impact producing
factors related to the applicable physical, biological, and social resources, and identifies protective measures
and BMPs that could avoid or reduce potential effects of the Project. The resources discussed in this section
were identified through consultation and coordination with the VOWTAP Team, state and federal agencies,
and public outreach. The assessment is organized by resource area as follows:

e Physical and Oceanographic Conditions

e Water Quality

e Marine Biological Resources

e Terrestrial Biological Resources

e Avian and Bat Species

e Threatened and Endangered Species

o Essential Fish Habitat

e Wetlands and Waterbodies

e Cultural Resources

e Visual Resources

e Socioeconomic Resources

e Military Maritime Uses

e Land Use

e Transportation and Navigation

e Acoustics

e Air Quality

e Public Health and Safety
As used in this section, the Project Area refers to the footprint of the VOWTAP offshore and onshore
facilities, including areas of potential direct and indirect impact during construction, operation, and
decommissioning of the Project. These areas are described in Sections 3.1.1 through 3.1.3. Figure 1.1-1
provides an overview of the Project Area.

The environmental setting for each resource is described based on available literature, site-specific
environmental survey data, ongoing state and federal agency consultations, and public outreach. Important
sources of available literature included the following:

o The Final Programmatic Environmental Impact Statement for Alternative Energy Development
and Production and Alternate Use of Facilities on the QOuter Continental Shelf, Final
Environmental Impact Statement (MMS 2007);

o The Final Environmental Assessment for Commercial Wind Lease Issuance and Site Assessment
Activities on the Atlantic Outer Continental Shelf Offshore New Jersey, Delaware, Maryland, and
Virginia (BOEM 2012); and

e Resource-specific scientific literature.
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To further define existing environmental conditions, Dominion carried out site-specific environmental
surveys and investigations, documentation for which are attached to this RAP as appendices. They include:

e Metocean Report (Appendix E)

e Marine Site Characterization Survey Reports (Appendices F-1 through F-4)
e Sediment Transport Analysis (Appendix G)

e Jurisdictional Wetland Delineation Report (Appendix H)

e Air Emissions Calculations and Methodology (Appendix I)

e Benthic Survey Report (Appendix J)

e Magnetic Fields from Submarine Cables (Appendix K)

e Interim Avian Survey Report (Appendix L)

e In-Air and Underwater Acoustic Assessments (Appendix M-1 and M-2)

e Marine Archeological Resources Assessment (Appendix N — not for public distribution)
o Terrestrial Archaeological Survey (Appendix O — not for public distribution)
e Historic Properties Assessment (Appendix P)

e Visual Impact Assessment (Appendix Q)

e Navigational Risk Assessment (Appendix R)

e Safety Management System Requirements (Appendix S)

e Auviation Risk Assessment (Appendix T)

e Onshore Geotechnical Field Data Report (Appendix U)

All Project-specific investigations followed protocols and methods that were reviewed, commented upon
and, as appropriate, approved by the agencies with jurisdiction for the respective resources. Consultation
with the VOWTAP Team, federal and state agencies and the public has been ongoing, and is documented
in Appendix A.

Within each resource section, the affected environment is discussed first followed by a presentation of
potential impact producing factors, proposed environmental protection measures, and BMPs. The
discussions of impact producing factors address the potential direct and indirect impacts associated with
construction and operation of the VOWTAP. Effects are further identified as short-term or long-term.

e Direct Effects — caused by the action and occur at the same time and place (40 CFR 1508.8).

e Indirect Effects — defined as effects which are “caused by an action and are later in time or farther
removed in distance but are still reasonably likely. Indirect impacts may include growth inducing
effects and other effects related to induced changes in the pattern of land use, population density or
growth rate, and related effects on air and water and other natural systems, including ecosystems”
(40 CFR 1508.8). Indirect impacts are caused by the Project but do not occur at the same time or
place as the direct impacts.

e Short-term or Long-term Impacts — Short- or long-term impacts do not refer to any defined time
period. In general, short-term impacts are those that would be intermittent, infrequent, or last for
the duration of a discrete activity, such as construction. Long-term impacts would be frequent, or
extent from several years up to the life of the Project.

Available means to avoid, reduce, or otherwise mitigate potential Project effects are addressed. These
discussions include measures that are incorporated in Project plans, BMPs that are typically employed or
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that are required under terms of applicable permits, and other measures that Dominion has agreed to
implement.

41 Physical and Oceanographic Conditions

This section describes the physical and oceanographic conditions in the Project Area, including physical
oceanography, meteorology, and marine and terrestrial geologic conditions, as well as natural and manmade
hazards. These site conditions influenced preliminary Project design and the requirements for construction,
operation, and decommissioning of the Project.

411 Physical Oceanography and Meteorology

This section describes the oceanographic and meteorological environment in the Project Area, including a
discussion of circulation and current patterns, temperature, and winds. Based on a metocean study
conducted for the VOWTAP (Appendix E), the major oceanographic and meteorological processes that are
expected to influence the Project Area are hurricanes, strong Nor’easter winds and associated waves and
currents, tides, and tidal currents. This section also identifies how the Project facilities, construction,
operation, and decommissioning may affect or be affected by the oceanographic and meteorological
conditions in the Project Area.

4.1.1.1 Affected Environment

The Project is located in the Mid-Atlantic Bight, the area of the OCS situated between Cape Hatteras, North
Carolina and Cape Cod, Massachusetts. It includes five major estuarine systems, and a wide continental
shelf cut by a deep cross-shelf valley and multiple shelf-break canyons. The Mid-Atlantic Bight is a
dynamic transition area between cooler arctic waters from the north and warmer tropical waters from the
south, with seasonal, complex physical dynamics.

Currents

The Gulf Stream is the principal ocean current system in the waters off the southeastern United States. In
general, the current is characterized by a deep blue color, high salinity, high temperature, high clarity, and
high speed. From the Straits of Florida, the Gulf Stream flows north to northeastward, paralleling the
general trend of the 600-ft (180-m) contour up to Cape Hatteras. Average speed of the Gulf Stream along
the coast is approximately 2.8 mph (2.5 knots), with a maximum of up to just over 5 mph (4.5 knots).
Beyond Cape Hatteras, the Gulf Stream flows eastward, away from the coast into much deeper water.
Currents on the shelf in the Project 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. The U.S. Navy Operational Global Ocean Model, developed by the Naval Research
Laboratory (Barron et al. 2004; Barron et al. 2006), provides boundaries for regional models produced by
NOAA with a resolution of 1/36 degree (3 km). An excerpt from a three-day model for October 2013,
presented in Figure 4.1-1, clearly shows the fast-flowing Gulf Stream and slower shelf and slope current
systems in the Project Area (NOAA 2013a).
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Figure 41-1.  Navy Coastal Ocean Model (NCOM) Ocean Current Forecast Data for the U.S. East Coast

The metocean study (Appendix E) used the Regional Ocean Modeling System Experimental System for
Predicting Shelf and Slope Optics (ESPreSSO), developed by the Ocean Modeling Group at Rutgers
University (Rutgers 2013), to model regional currents. ESPreSSO has also been used by scientists at USGS
who are studying the movement of seafloor sediments by tidal and wind-driven currents, as well as the
orbital motion of surface waves (Dalyander and Butman 2012a; Dalyander and Butman 2012b). The
ESPreSSO model, along with wave data provided by a Simulating Waves Nearshore model and sediment
texture data from the USGS East Coast Sediment Texture Database (Poppe et al. 2005), were used to
estimate bottom shear stress and sediment mobility across the continental shelf, which is important for
understanding scour potential on offshore infrastructure such as WTG foundations and undersea cables.
The left panel of Figure 4.1-2 shows the modeled bottom stress in the Mid-Atlantic Bight. Regions of high
stress, shown in reds and yellows, are generally found in coastal areas, owing to the stronger influence of
waves at shallower depths. The right panel shows the percentage of time the critical stress is exceeded for
winter (December 2010 — February 2011). Sediments move more than 20 percent of the time in a band
along the coast. Sediments are less mobile over the outer shelf. The model predicts that sediments in the
Project Area will be mobile 10 to 20 percent of the time during the winter months.
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Figure 4.1-2.  Sediment Mobility Modeling in the Mid-Atlantic Bight (Dalyander and Butman, 2012a [left] and 2012b

[right])

Water Temperature, Salinity, and Density

Sea surface temperatures in the Project Area range from the high 30s °F to low 60s °F (4°C to 15°C) in the
winter and spring months, and into the low 70s °F and 80s °F (20°C to 30°C) in the late summer (Table
4.1-1; see Appendix E for details on methodology). During the first six months of 2012, sea surface

temperatures in the region were the highest ever recorded. Above-average temperatures were found across

the Mid-Atlantic Bight from the ocean bottom to the sea surface, and seaward from the shoreline to beyond

the shelf break. Ocean bottom temperatures measured near Chesapeake Bay as part of the eMOLT project,

a cooperative research program between the Northeast Fisheries Science Center and lobstermen who deploy

temperature probes attached to lobster traps, reported temperatures more than 11°F (6°C) above historical
average at the surface and more than 9 °F (5 °C) above average at the bottom (NFSC 2012).
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Table 4.1-1. Seawater Temperature, Salinity, and Density at Near Surface
Combined Seawater Temperature (°C) ‘ Seawater Salinity (PSU) Seawater Density (km/m3)

Period
(2006-2012) Min Max Std Dev Min Max Std Dev Min Max Std Dev

January 4.66 1020.72 1025.97

February 3.75 9.75 1.36 26.08 33.90 0.97 1020.24 1026.33 0.73
March 4.26 15.39 1.63 27.63 33.55 1.14 1021.21 1026.23 0.99
April 717 15.83 1.78 24.04 33.14 1.37 1018.04 1025.58 1.26
May 9.56 22.24 2.34 24.81 33.42 1.75 1017.59 1025.43 1.63
June 18.12 26.92 1.72 24.67 32.89 1.68 1015.95 1023.07 1.46
July 20.14 28.32 1.21 2419 3442 1.97 1014.92 1022.57 1.60
August 22.57 29.87 1.17 26.61 34.47 1.68 1016.32 1022.17 1.41
September 19.37 26.97 1.26 28.07 32.48 0.83 1017.91 1022.80 0.83
October 15.96 24.70 1.75 28.58 32.77 0.88 1019.20 1023.57 0.86
November 10.86 20.47 1.67 27.26 32.98 0.90 1020.55 1024.52 0.71
December 7.03 15.83 1.55 26.32 33.04 0.88 1019.53 1025.27 0.79
All Year 3.75 20.87 6.84 24.04 34.47 1.55 1014.92 1026.33 2.32
Source: Fugro 2013 (Appendix E)

Tides

The tidal levels relative to lowest astronomical tide for the Project Area are presented in Table 4.1-2.

Table 4.1-2. Tidal Levels Relative to Lowest Astronomical Tide

Tidal Levels Lowest Astronomical Tide (m)

Highest Still Water Level 2.98

Highest Astronomical Tide 1.46

Mean Higher High Water 1.22

Mean Sea Level 0.67

Mean Lower Low Water 0.16

Mean Low Water Spring 0.06

Lowest Astronomical Tide 0

Lowest Still Water Level -1.06

Source: Fugro 2013 (Appendix E)

Meteorology

The coastal region of the Mid-Atlantic Bight is subject to potential weather hazards year-round, including
tropical cyclones and Nor’easters. Nor’easters are macro-scale storm systems along the upper east coast of
the United States. They are one of the more frequent weather features encountered in the winter months,
though they can develop at any time of the year. These systems vary in size from insignificant to a large
circulation that covers most of the western North Atlantic. Winds can reach hurricane force, and seas of 40
feet (12 m) and more have been encountered. While these storms are usually forecasted, they can develop
rapidly, particularly off Cape Hatteras over the Gulf Stream. These storms are most frequent and intense
between the months of November through March. Between December and February, an average of four to
six storms per month develop in the area (NOAA 2013b). Persistent northeasterly winds and long wind
distances over water can raise spring tides to record levels, generating high seas in the open ocean.
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A tropical cyclone is a warm core, low pressure system that develops over tropical areas that exhibits a
rotary, counterclockwise circulation in the Northern Hemisphere around the center, or “eye”. In the North
Atlantic region, including the United States east coast, the following terminology is used in tropical cyclone
warnings issued by the National Hurricane Center (National Weather Service):

1. Tropical Depression — A tropical cyclone in which the maximum sustained surface wind (1-minute
mean) is 38 mph (33 knots) or less.

2. Tropical Storm — A tropical cyclone in which the maximum sustained surface wind (1-minute
mean) ranges from 39 mph to 73 mph (34 knots to 63 knots).

3. Hurricane — A tropical cyclone in which the maximum sustained surface wind (1-minute mean)
ranges from 74 mph (64 knots) or more.

4. Major Hurricane — A tropical cyclone with maximum sustained winds of 111 mph (96 knots) or
higher.

Hurricane season in the Atlantic begins June 1 and ends November 30 (NOAA 2013c). Figure 4.1-3
identifies the significant storm events that have occurred in the Project Area in the last 68 years.

Storm Surge

Along the coast, prolonged winds blowing toward shore can increase water levels from 3 ft to 10 ft (1 m to
3 m) above normal. Additionally, the low pressure in the storm’s center can create a mound or ridge of
water, known as a surge that will move in the direction of the storm. The height of the mound is directly
related to the drop in barometric pressure; roughly a 10 mm (1 cm) increase in sea level for every millibar
drop in atmospheric pressure (DMME 2012). Storm surge is enhanced by wind-driven waves that build on
top of the mound and potentially further enhanced by the tidal stage.

Storm surge can push tides to 20 ft (6 m) or more above normal (NOAA 2013b) and, combined with the
high rainfall produced by the storm, can result in coastal flooding. The effect of storm surge can be
disastrous to onshore infrastructure, similar to that of a tsunami caused by an earthquake. Storm wave
activity can also lead to amplified shoreline erosion and undermining of buildings, roadways, and utility
lines.

Wind Speeds

Based on a 25-year period, excluding hurricanes, the winds in the Project Area are primarily south-
southwesterly in the summer, with a mean wind speed of about 8.9 mph (4 m/s). Mean wind speed rises in
the winter months to nearly 17.9 mph (8 m/s) and winds come primarily from the north-northwest. The
monthly average and maximum wind speeds are presented in Table 4.1-3. With the addition of hurricanes
into the calculations, the monthly average wind speed increases to 5.6 mph (2.5 m/s) during hurricane
season (Table 4.1-4). Wind models and measurements are discussed further in Appendix E.
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Table 4.1-3. Monthly Average and Maximum Wind Speed, Excluding Hurricanes

Combined Period (1980- 1hr Wind Speed at 10m (m/s)

2005) Mean | Max Main Direction(s)
January 7.81 19.33 NW
February 7.33 20.06 N NW
March 6.97 23.02 N NW
April 5.98 19.64 S
May 4.93 17.06 S SwW
June 4.46 15.09 S SwW
July 4.49 18.72 S
August 4.67 25.63 SSwW
September 5.35 2451 NE
October 6.31 23.21 N NE
November 6.96 19.18 N NW
December 7.73 2113 NNW
All Year 6.09 25.63 N S SWNW
Source: Fugro 2013 (Appendix E)

Table 4.1-4. Monthly Average and Maximum Wind Speed, Including Hurricanes
Combined Period (1980- 1hr Wind Speed at 10m (m/s)

2005) Mean Max Main Direction(s)

January 7.81 19.33 NW
February 7.33 20.06 N NW
March 6.97 23.02 N NW
April 5.98 19.64 S
May 493 17.06 SSwW
June 4.46 15.09 SSwW
July 452 21.82 SW
August 4.80 25.63 SSwW
September 5.60 30.27 NE
October 6.34 23.21 N NE
November 6.96 19.18 N NW
December 7.73 21.13 N NW
All Year 6.11 30.27 NS SWNW
Source: Fugro 2013 (Appendix E)

Air Temperature and Density

Air temperature and density were derived from 29 years of buoy data (1984 to 2012) measured by the
National Data Buoy Center. Monthly statistics are provided in Table 4.1-5. Additional discussion of air
temperature data is found in Appendix E.
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Table 4.1-5.  Air Temperature and Density
Combined Period Air Temperature (°C) Air Density (kg/m3)

(1984-2012) Min Max Std Dev i Max Std Dev

January -16.70

February -9.50 21.10 427 1.18 1.34 0.03
March -6.50 24.90 423 1.17 1.34 0.03
April 0.00 29.10 3.86 1.16 1.28 0.02
May 8.00 31.30 3.54 1.16 1.26 0.02
June 12.10 32.20 2.85 1.14 1.22 0.01
July 17.20 33.10 1.99 1.14 1.21 0.01
August 16.50 32.30 1.89 1.12 1.20 0.01
September 12.60 30.80 2.39 1.14 1.23 0.01
October 5.90 29.30 3.44 1.15 1.28 0.02
November -0.20 24.40 3.95 1.18 1.31 0.02
December -8.80 23.00 459 1.18 1.33 0.03
All Year -16.70 33.10 791 1.12 1.36 0.04
Source: Fugro 2013 (Appendix E)

4.1.1.2 Potential Impact Producing Factors, Proposed Environmental Protection Measures, and BUPs

The principle impact producing factor related to meteorological conditions is whether storms or
temperatures in the Project Area have the potential to disrupt the construction process or damage any of the
Project components once installed. To minimize risk and ensure an efficient and effective construction
process, Dominion has selected a construction schedule that takes into consideration both weather and
environmental conditions in the Project Area (see Table 3.4-1). Weather will be monitored carefully
throughout construction, and will ultimately dictate the sequence and duration of onshore and offshore
construction activities to ensure the safety of construction personnel and the integrity of the VOWTAP
facilities and equipment.

Dominion has designed the VOWTAP to account for the meteorological conditions within the Project Area.
The Alstom Haliade 150 WTG was chosen for the Project based on its suitability for offshore wind sites,
with referenced wind speeds of 112 mph (50 m/s over a 10-minute average) and 50-year extreme gusts of
157 mph (70 m/s over a 3-sec average) (see Section 3.2.1). These wind speeds are considerably higher than
the maximum wind speeds expected for the Project Area, as shown in Table 4.1-4. Confirmation of the
VOWTAP WTG’s ability to withstand extreme weather conditions is a goal of this demonstration Project
(see Section 1.2)

Standard environmental operating conditions for the WTGs include wind speeds between 6.7 mph and 56
mph (3 m/s and 25 m/s), and air temperatures between 14°F and 104°F (-10°C and +40°C). The WTGs will
not operate in extreme weather conditions. If wind speeds exceed 56 mph (25 m/s) over a 10-minute
average, or the air temperature reaches less than -4°F (-20°C) or greater than 122°F (50°C), the WTGs will
automatically shut down. In addition, the Haliade 150 WTG is equipped with an ice sensor on the top of
the nacelle. If the sensor detects the presence of snow, freezing rain, or similar, a warning is issued in the
SCADA which can then be used to shut down the WTG if needed. Overall, there is little likelihood that
meteorological conditions will impact the Project. However, the need for additional measures/sensors to
evaluate and respond to ice or other meteorological conditions at VOWTAP will be further evaluated during
final engineering design.
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Waves and currents associated with seasonal storm events, particularly hurricanes and strong Nor’easters,
have the potential to cause seabed mobility in the Project Area. The interaction between the storm or wave
currents can cause erosion, transport, and re-deposition of seafloor sediments. Seabed mobility in the
Project Area varies both spatially and temporally, with smaller-scale changes in the seafloor being caused
by minor storms and more significant and large-scale changes caused by large storms.

Sediment mobility can cause risks to the Inter-Array and Export Cables in one of the following ways:

e Removing overlying sediment, thereby reducing burial depths and resulting protection;

e Increasing sediment deposits, thereby affecting the ability of the cables to dissipate heat; or

e Increasing scour around exposed cable areas that could lead to strumming and increased risk of
cable damage.

The Inter-Array and Export Cables will be buried to a minimum depth of 3.3 ft (1 m) and 6.6 ft (2 m),
respectively, below the seabed, and up to 15 ft (4.5 m) along certain areas of the route where the Export
Cable crosses active military practice areas. Additional cable protection measures, such as rock berms
and/or concrete mattresses may also be used in areas where the cable route encounters sand waves on the
seabed. As discussed in Section 3.6.3, Dominion will conduct regular surveys along the Inter-Array and
Export Cable routes to monitor for cable burial depth and potential exposure from bedform migration.

Scour may impact the IBGS foundations in a similar manner. As discussed in Section 3.6.1, Dominion will
also monitor the IBGS foundation to ensure that design scour depth is not exceeded. Should scour mitigation
be required, the type and method for installing scour protection will be determined in consultation and
coordination with relevant jurisdictional agencies prior to deployment.

Onshore, the entirety of the Onshore Interconnection Cable and Fiber Optic Cable will be buried
underground and, therefore, shielded from meteorological events. As described in Section 3.2.5, the
sensitive equipment associated with the Switch Cabinet and Interconnection Station will be encased in
metal cabinets for protection, and is unlikely to be affected by the surrounding elements.

Overall, the design of the Project components, in combination with regular surveys and appropriate
protective measures, should successfully reduce the likelihood of damage. At the end of the Project’s useful
life, decommissioning activities will take into account meteorological and oceanographic conditions.

41.2 Geologic Conditions

This section describes the regional geologic setting, marine sediments, and onshore soil types identified in
the Project Area, along with potential Project impact producing factors related to sediments and soils. This
discussion is based on published data and the following site-specific surveys:

e Geophysical and Shallow Geotechnical Surveys (Appendix F-1) conducted in 2013 across a
984.3-ft (300-m) survey corridor associated with the proposed Export Cable route, Research Lease
Block 6111, aliquots D, H & L, and a supplemental survey area (OCS Lease Block 6112, aliquots
E & I). The survey campaign was comprised of the acquisition and interpretation of bathymetry,
sidescan sonar imagery, marine magnetic data, shallow- and medium-penetration sub-bottom
profiling, and a shallow geotechnical investigation that included the collection, processing, and
laboratory testing of seabed grab and core samples. Data were collected and reported in accordance
with BOEM Guidelines for Providing Geological and Geophysical, Hazards, and Archaeological
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Information Pursuant to 30 CFR Part 585 and 30 CFR 585.626(a)(1),(2),(4) and (6). Survey
protocols for the geophysical and shallow geotechnical surveys were submitted for agency review
and comment prior to deployment.

¢ Geotechnical Surveys (Field Data Report [Appendix F-2] and Final Report [Appendix F-3])
conducted in 2014 along the 984.3-ft (300-m) survey corridor and Research Lease Block 6111,
aliquot H at the location of the proposed WTGs. Data collection was comprised of marine drilling
and in-situ piezocone penetration test (PCPT) soundings to complement the 2013 geophysical and
shallow geotechnical survey data and to further investigate the subsurface sediment structure to
support the engineering design of the VOWTAP. Data were collected and reported in accordance
with BOEM Guidelines for Providing Geological and Geophysical, Hazards, and Archaeological
Information Pursuant to 30 CFR Part 585 and 30 CFR 585.626(a)(1),(2),(4) and (6). Survey
protocols were submitted for agency review and comment prior to deployment.

e Munitions and Explosive of Concern (MEC) Desktop Study (Appendix F-4) conducted in 2015
to identify historical and current sources and, to the extent possible, estimate the distribution of
MEC that could present a potential explosive hazard to Project offshore construction activities.
Data used to support the study was comprised of both historical and current information from
publically available online sources and through research conducted at the National Archives and
Records Administration (NARA). Geophysical data previously collected in the 984.3-ft (300-m)
wide Survey Corridor for the VOWTAP (Appendices F-1 through F-3) were also reviewed and
used in combination with the historical information to support the understanding of potential MEC
in the Project Area.

¢ Onshore Geotechnical Surveys (Appendix U) conducted in 2014 along the proposed location of
the Export Cable landfall site, the Onshore Interconnection and Fiber Optic Cable route, and
Interconnection Station. Data collection was comprised of a utility survey to locate buried utilities
and communications lines, one deep borehole near the Export Cable HDD entry point, two shallow
boreholes, and six test pits.

41.21 Affected Environment
Regional Geologic Setting

The Project Area is located on the shallow shelf of the Atlantic continental margin. The shelf represents the
seaward portion of Virginia’s coastal plain geological province that is currently covered by the sea. Thick,
gently seaward-dipping units of sediments have been deposited on the Atlantic Margin over the past 175
million years. Variations in global sea level and the localized subsidence and uplift of the Earth’s crust have
created a complex series of 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 mi (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 Commonwealth of Virginia (Oertel
and Foyle 1995; Hobbs 2004).

Local Geology — Marine

The geologic features observed in the geophysical survey data collected for the VOWTAP in 2013 can be
directly attributed to either modern features created by the action of waves and currents, or to relic features
deposited or eroded during previous stages of sea-level over the last 500,000 years (Hobbs, 2004). Results
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of the site-specific surveys indicate that the seafloor in the Project Area is composed of unconsolidated
sediments, with crystalline bedrock deeply buried below. In areas where older geological units outcrop at
or near the seafloor, these units may be stiffer clays or more hardened sands and muds. Erosional channels
and other incised features have mostly been filled in by more recent Holocene sediments and have little to
no seafloor expression (Hobbs 2004). 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).

Historic data indicate that the Project Area was subaerially exposed within the last 10,000 years (Fleming
et al. 1998), which resulted in erosion and channeling of the seabed and older geological features. Nearshore
and shoreline features previously deposited in what are now areas of deeper water have also been reworked
by the landward transgression of the shoreline, or “drowned” and preserved as localized highs (Nordfjord
2009). Where erosional features such as channels have not been completely filled in and overlain by flat-
lying sediments, they are observed in the Project survey data as localized basins, lows, and rugged areas of
bathymetry. 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 geophysical
survey data.

Anthropogenic features are also visible in the survey results on both a small scale, such as debris identified
in the sidescan records and magnetic anomalies, and at large scale, such as dredging operations to deepen
and maintain critical navigational channels and the dumping of the same dredged materials in other areas.
As recently as the spring of 2013, sands have been “borrowed” from offshore areas approximately 2.5 mi
(4.0 km) south of the Project Area to replenish eroding beaches, modifying the offshore bathymetry (City
of Virginia Beach 2013).

Site-specific marine geophysical surveys conducted for the Project show that the seabed is generally
smooth, with minor undulations of low relief, and deepens gently to the east along the Export Cable survey
corridor. Low-relief sand ridges, oriented primarily northwest to southeast, are the dominant features in
the Project Area, with slopes not exceeding 4 degrees, except on the faces of the steeper sand ridges where
slopes are up to 10 degrees. Bathymetric elevations in the vicinity of WTG locations range from around
78 ft to 85 ft (24 to 26 m) deep. Shallow subsurface conditions along the Export Cable survey corridor are
comprised predominantly of sands and inter-bedded sands and silts, and are conducive to cable burial.
Conditions within the Lease Area also show low relief. Shallow subsurface conditions in the Lease Area
are comprised of sands and inter-bedded sands, silts, and clays, with deeper units consisting of sands, clays,
and interbedded sands, silts, and clays. The findings are indicative of conditions suitable for installation of
WTGs and the Inter-Array Cable.

As part of the site-specific geophysical and geotechnical investigations, sediment samples were collected
to evaluate the near surface conditions at the WTG sites and along the Export Cable survey corridor. In
2013 sediment grab samples were collected for grain size testing and benthic analyses, and sediment cores
were collected to investigate the upper 10 ft to 16.4 ft (3 m to 5 m) of the subsurface for stratigraphic
definition and geotechnical laboratory testing. Nearly all (68 of 69) of the grab samples collected were
comprised of sand and/or silty sand. One grab sample was classified as gray, sandy lean clay. A total of 31
cores (4 piston cores and 27 vibracores) were collected and processed. Five of the eight WTG core holes
(VC-TIA-1A, VC-T1A-2A, VC-T2A-1, VC-T2B-1, and VC-T2B-2) contained some clay; of those, VC-
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T2B-1 was mostly clay. Seven of the eight cores contained mostly sandy soils. Four of the cores (VC-007,
VC-013, VC-016 and VC-017) from the 19 survey corridor core holes contained some clay, one of which
(VC-017) was mostly clay. Eighteen of the cores contained mostly sandy soils (i.e., all cores except VC-
017). Grab and core sample geotechnical laboratory test results are in the Marine Site Characterization
Survey Report (Appendix F-1).

In accordance with BOEM regulations (30 CFR Part 585), additional geotechnical investigations were
conducted in 2014. Borings were collected to 361 ft (110 m) deep at three locations (one at each proposed
WTG location and one at an alternate WTG site). The shallow subsurface sediment structure and
composition was found to be in agreement with the findings of the 2013 surveys in terms of thickness and
engineering properties (Appendices F-2 and F-3). The borings identified intervals of predominantly fine to
medium sand with interbedded shell layers and clay lenses in the upper part of the seabed across the three
WTG boring sites. These findings correlate well to the interpretation of the 2013 geophysical data, which
concluded that shallow sediment conditions were generally uniform across the Lease Area in the vicinity
of the proposed WTG locations. Deeper sedimentary units comprised primarily of sandy clay and sand are
typical of the layered marine and fluvial sediments associated with transgressive deposits. Gas blistering
found in the borings at the turbine locations in Units III and VII are typical for soils with this depositional
history.

An additional six boring locations were investigated near the cable landing site along the proposed HDD
portion of the Export Cable route; the borings terminated between 80.4 ft and 99.7 ft (24.5 m and 30.4 m)
below the seabed. In-situ PCPT soundings were conducted at the 2013 sediment core locations for
verification of the geotechnical data measured from the vibracore samples. Vibracore and PCPT results
were found to provide good correlation between sediment properties identified in the vibracore sample and
the engineering properties recorded in the PCPT results. Two PCPT soundings collected along the proposed
Inter-Array Cable route identified dense sands in the upper 6.6 ft to 9.8 ft (2 m to 3 m) of the seabed, which

is consistent with the vibracore logs. The results of the geotechnical program are provided in Appendices
F-2 and F-3.

Local Geology - Terrestrial

There are 14 soil types on the Camp Pendleton installation (USDA, NRCS 2013a). These soil types are
shown on Figure 4.1-4 and the following:

e Acredale silt loam is poorly drained with slow permeability;

e Dragston fine sandy loam is somewhat poorly drained with moderately rapid permeability;

e Duckston fine sand is poorly drained in shallow depressions between dunes and marshes;

e Nawney silt loam is poorly drained with moderate permeability;

e Tomotley loam is poorly drained with moderate to moderately slow permeability;

e Augusta loam is somewhat poorly drained with moderate permeability;

e Bojac fine sandy loam is well drained with moderately rapid permeability;

e Munden fine sandy loam is moderately well drained, with moderate to moderately rapid
permeability;
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