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FINDING OF NO SIGNIFICANT IMPACT 
 

Approval of Proposed Wind Energy-Related Research Activities on the Atlantic Outer 
Continental Shelf (OCS) Offshore Virginia 

 
INTRODUCTION 

The United States Department of the Interior (USDOI), Bureau of Ocean Energy 
Management (BOEM) prepared an environmental assessment (EA) to determine whether the 
approval of the research activities plan (RAP) for the Virginia Offshore Wind Technology 
Advancement Project (VOWTAP), as proposed by the Virginia Department of Mines, Mineral, 
and Energy (DMME) and Dominion Resources, Inc. (Dominion), would have a significant effect 
on the environment and whether an environmental impact statement (EIS) must be prepared.  
DMME and Dominion’s proposed project would consist of two 6 megawatt (MW) wind turbine 
generators (WTGs), a 34.5-kV alternating current (AC) submarine cable interconnecting the 
WTGs (inter-array cable), a 34.5-kV submarine transmission cable (export cable), and a 34.5-kV 
underground cable (onshore interconnection cable) that would connect the project with existing 
infrastructure located in the City of Virginia Beach, Virginia.  BOEM conducted its analysis to 
comply with the National Environmental Policy Act (NEPA), 42 United States Code (U.S.C.) §§ 
4321-4370f, the Council on Environmental Quality (CEQ) regulations at 40 Code of Federal 
Regulations (CFR) 1501.3(b) and 1508.9, USDOI regulations implementing NEPA at 43 CFR 
46, and USDOI Manual (DM) Chapter 15 (516 DM 15). 

On March 14, 2014, BOEM published a Notice of Intent to Prepare an Environmental 
Assessment (79 FR 14534) in connection with the VOWTAP RAP, and requested public input 
regarding important environmental issues and the identification of reasonable alternatives that 
should be considered in the EA.  BOEM held a public scoping meeting on April 3, 2014 in 
Virginia, Beach, to solicit comments on the scope of the EA.  Neither of these comment 
opportunities provided any alternatives that BOEM should consider during the development of 
the EA.  

On December 2, 2014, BOEM published a Notice of Availability for the Virginia 
Offshore Wind Technology Advancement Project on the Atlantic Outer Continental Shelf 
Offshore Virginia Environmental Assessment (79 FR 71446).  BOEM hosted a public meeting on 
December 17, 2014, during which members of the public in attendance provided written and 
verbal comments on the EA.  The 30-day public comment period deadline for the EA was 
subsequently extended from January 2 to January 16, 2015 (80 FR 53).  BOEM has revised the 
EA to address comments received during the public comment period and public meeting, and the 
results of consultations.  Section 4.1.3 of the revised EA includes a summary of public comments 
and revisions to the EA.    

 PURPOSE OF THE PROPOSED ACTION 
The purpose of approving the RAP (2015) for VOWTAP is to authorize construction, 

operation, and maintenance of two WTGs and various project components approximately 24 
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nautical miles (44.5 kilometers [km]) offshore Virginia.  This demonstration project is intended 
to gather site data and gain experience with new offshore renewable technology, which can 
support the potential future production and transmission of offshore renewable energy offshore 
Virginia (30 CFR 585.238). 

DESCRIPTION OF THE PROPOSED ACTION  
The proposed action (Alternative A) is BOEM’s approval of construction, operation, 

maintenance, and eventual decommission of VOWTAP by Dominion.  DMME and Dominion’s 
proposed project would consist of two 6 MW WTGs, a 34.5-kV alternating current (AC) 
submarine cable interconnecting the WTGs (inter-array cable), a 34.5-kV submarine 
transmission cable (export cable), and a 34.5-kV underground cable (onshore interconnection 
cable) that would connect the project with existing infrastructure located in the City of Virginia 
Beach, Virginia.  The offshore components of VOWTAP, including the WTGs and the inter-
array cable, would be located on the Outer Continental Shelf (OCS) approximately 24 nautical 
miles (44.5 km) from Virginia Beach, Virginia, while the export cable would traverse both 
federal and state waters.  The onshore components, including the onshore interconnection cable, 
fiber optic cable, switch cabinet, and interconnection station, would be located entirely within the 
boundaries of the Camp Pendleton State Military Reservation (Camp Pendleton) in the City of 
Virginia Beach, Virginia.  Construction would be supported by a construction staging area(s) and 
a construction port.  Onshore support facilities would be located at existing waterfront industrial 
or commercial sites in the cities of Norfolk, Virginia, or Newport News, Virginia.  Dominion 
designed VOWTAP to operate remotely throughout 20-year operational term of the lease.  At the 
end of VOWTAP’s operational phase, the DMME and Dominion would be required by BOEM 
to decommission the project in its entirety in accordance with a detailed project 
decommissioning plan that would be developed by DMME and Dominion in compliance with 
applicable laws, regulations, and best management practices following lease termination.  
DMME and Dominion expect decommissioning to take place sometime between 2045 and 2047, 
and to take approximately 3 months (RAP, 2015; Section 3.4).  BOEM has identified Alternative 
A as the preferred alternative.  In addition to the proposed action, BOEM considered four other 
alternatives, including no action (Section 2 of the revised EA). 

EA Summary 
The EA considers the reasonably foreseeable environmental consequences associated 

with VOWTAP.  In particular, the EA analyzed the impacts of the construction, operation, 
maintenance, and eventual decommission of the WTGs and cables, including the impacts of 
noise, presence of structures, bottom disturbance, vessel traffic, and onshore activities.  BOEM 
prepared the EA with the intention to inform all federal decision-makers, the U.S. Department of 
Energy and the U.S. Army Corps of Engineers, who will need to determine whether and, if so, 
how the proposed action will proceed (40 CFR 1501.6).  

As part of the proposed action and alternatives, BOEM considered several Standard 
Operating Conditions (SOCs) to reduce or eliminate the potential environmental risks to or 
conflicts with individual environmental resources.  These SOCs were developed through the 
analyses presented in Section 3 of the revised EA and through consultations with other federal 
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and state agencies (see Section 4 of the revised EA).  A brief summary of the SOCs are outlined 
below.  If it approves the RAP, BOEM will require DMME and Dominion to comply with SOCs 
through terms and conditions of that approval.   

• Sections 3.2.1 and 3.2.3 of the revised EA sets forth SOCs to minimize or 
eliminate potential impacts to avian species and bats, including the use of red-
flashing aviation obstruction lights, the use of anti-perching devices, and annual 
monitoring and reporting requirements.  

• BOEM’s April 2015 Finding of No Adverse Effect sets forth conditions for the 
purposes of meeting its obligations under Section 106 of the National Historic 
Preservation Act of 1966, as amended (54 U.S.C. 306108).  These conditions 
include required avoidance of identified archaeological sites, coordination with 
the Virginia Army National Guard, clauses to address any post-review discoveries 
of archaeological sites, and the requirement to avoid impacts to archaeological 
sites without prior approval by BOEM.  

• Appendix A, Sections A-E of the revised EA sets forth SOCs to minimize or 
eliminate potential impacts to marine mammals and sea turtles that resulted from 
BOEM’s Endangered Species Act (ESA) consultation with National Marine 
Fisheries Service (NMFS) that concluded in July 2015.  These conditions include 
vessel strike avoidance and marine debris awareness measures; protected species 
observers, exclusion and monitoring zones; sound source verification, ramp up, 
soft start and shutdown procedures; visibility, seasonal and frequency-dependent 
restrictions for various activities, as well as multiple reporting requirements. 

• Section 3.6.1 of the RAP and Section 3.2.5.2 and Appendix A, Section F of the 
revised EA sets forth SOCs to minimize or eliminate potential impacts to fish and 
essential fish habitat that resulted from BOEM’s consultation with NMFS 
pursuant to Section 305(b) of the Magnuson-Steven Fishery Conservation and 
Management Act.  SOCs included soft start pile driving measures and minimizing 
impact area for any necessary cable protection systems.  Measures to monitor 
impacts to essential fish habitat include cable and foundation scour monitoring 
reports and acoustic monitoring reports. 

ALTERNATIVES 
BOEM considered the proposed action (Alternative A) and four alternatives.  Alternative 

A, the preferred alternative, is the approval of research activities, including the construction, 
operation, maintenance, and eventual decommission of two WTGs, an export cable to shore, and 
a cable from landfall to interconnection point offshore Virginia (Section 2.1 of the revised EA) 
as proposed by DMME.  Alternative B (Section 2.2 of the revised EA) and C (Section 2.3 of the 
revised EA) are identical to Alternative A, with exception of alternate turbine locations resulting 
in export cables being approximately 1.0 to 1.5 nautical miles longer.  Alternative D (Section 2.4 
of the revised EA) is identical to Alternative A, with the exception that the export cable landfall 
would occur at Croatan Beach instead of Camp Pendleton and landfall to interconnection point 
would be slightly longer.  Under Alternative E, the No Action Alternative (Section 2.5 of the 
revised EA), no research activities in connection with VOWTAP would be approved by BOEM 
on the OCS offshore Virginia at this time.   
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Environmental and Socioeconomic Consequences of Alternative A 
(Preferred Alternative):  The Proposed Action  

The reasonably foreseeable impacts of Alternative A (the preferred alternative) on 
environmental resources and socioeconomic conditions are described in detail in Section 3 of the 
revised EA: air quality (Section 3.1.1.2); water quality (Section 3.1.2.2); bats (Section 3.2.1.2); 
benthic resources (Section 3.2.2.2); birds (Section 3.2.3.2); coastal habitats (Section 3.2.4.2); fish 
and essential fish habitat (Section 3.2.5.2); marine mammals and sea turtles (Section 3.2.6.2); 
terrestrial wildlife (Section 3.2.7.2); archaeological resources (Section 3.3.1.2); recreation 
resources (Section 3.3.2.2); demographics and employment (Section 3.3.3.2); environmental 
justice (Section 3.3.4.2); land use and coastal infrastructure (Section 3.3.5.2); commercial and 
recreation fishing activities (Section 3.3.6.2); and other uses of the OCS (Section 3.3.7.2).  

The impact levels BOEM applied throughout the revised EA are derived by BOEM from 
a four-level classification scheme used to characterize the predicted impacts if the proposal is 
implemented and activities occur as described.  This classification scheme is defined in the 
Programmatic Environmental Impact Statement for Alternative Energy Development and 
Production and Alternate Use of Facilities on the Outer Continental Shelf (MMS, 2007).  For 
most resources analyzed in the revised EA, the reasonably foreseeable impacts for the proposed 
action described in the EA as ranging from negligible to minor.  Potential impacts to benthic 
resources, coastal habitats, fish and essential fish habitat, marine mammals, and sea turtles, 
would be negligible to moderate. 

The majority of the benthic resource impacts following decommissioning are anticipated 
by BOEM to be temporary because both the physical and biological characteristics are 
anticipated to return to pre-construction function within 3 months to 2.5 years.  However, BOEM 
anticipates that impacts to benthic resources from the construction of the export and inter-array 
cables will be moderate due to the permanent loss of unconsolidated sand habitat within the 
footprint of the two turbine foundations, as well as within the 23.3 acre (9.4 hectare) footprint 
associated with the additional cable protection. 

Disturbance of beaches, dunes, or other coastal habitats by the onshore inter-connection 
cable and fiber optic cable may result in direct habitat losses from excavation as well as indirect 
impacts such as the occurrence of pollutants from an accidental loss of drilling fluids from HDD 
activities.  Because onshore facilities would be constructed by Dominion along existing roads 
and rights-of-way or within previously disturbed areas, impacts from construction of facilities 
would likely result in negligible to moderate impacts to coastal habitats.  Also, due to regulations 
stipulated within the Virginia Coastal Zone Management Program, onshore facilities would not 
be located where sensitive coastal resources occur. 

The only permanent impact anticipated by BOEM to fish and fish habitat would be the 
loss of existing habitat within the footprint of the two turbine foundations and along the cable 
route due to cable protection.  BOEM expects no impacts at the population level of any fish or 
fishery.  The proposed action would temporarily adversely affect the quality of essential fish 
habitat offshore Virginia, but would not substantially affect the quality and quantity of essential 
fish habitat in the inner shelf zone offshore Virginia over the life of the project.  There are no 
essential fish habitat areas of particular concern in the proposed lease area.  Based upon the 
analysis in the EA, BOEM anticipated that construction, operation, and decommissioning 
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activities would have moderate temporary impacts to fish and essential fish habitat during 
construction and minor to negligible impacts over the life of the project. 

The primary impact producing factor for marine mammals and sea turtles would be noise 
generated during pile-driving activities.  This noise would only occur during the construction 
phase, and result in moderate, but temporary, impacts.  No population effects are anticipated by 
BOEM and no critical habitat would be affected by the proposed action, because highly mobile 
species would leave the construction area. 

The incremental impact of the proposed action when added to other past, present, and 
reasonably foreseeable actions that may affect the environment would be negligible to moderate 
(Section 3 of the revised EA).  Moreover, the proposed action would facilitate the gathering of 
information related to site data and would allow for the analysis of new offshore wind 
technology.   

BOEM placed heavy weight on public and stakeholder comments, consultations, and 
information received through BOEM’s outreach efforts.  BOEM finds that approving 
construction, operation, maintenance, and eventual decommission of VOWTAP would have no 
significant impact on the environment.  As a result, the preparation of an EIS is not necessary for 
BOEM to approve or approve with modifications the RAP.  

SUPPORTING DOCUMENTS 
The following documents support this Finding of No Significant Impact (FONSI) and are 

available upon request or at www.boem.gov/:  

• DMME’s RAP (2015); 
• BOEM’s research and review of current scientific and socioeconomic literature; 
• Public response to the March 14, 2014 NOI to prepare the EA; 
• Public response during the April 3, 2014 public scoping meeting; 
• Public response to the December 2, 2014 NOA of the EA; 
• Public response during the December 17, 2014 public meeting; 
• Comments received in response to the Request for Competitive Interest; 
• Consultation and coordination with the members of BOEM’s Virginia Intergovernmental 

Renewable Task Force; 
• Consultation with potentially affected American Indian tribes in Virginia; 
• Consultation with other federal agencies including the U.S. Fish and Wildlife Service, 

NMFS, U.S. Department of Defense, and U.S. Coast Guard;  
• Relevant material from the Programmatic Environmental Impact Statement for 

Alternative Energy Development and Production and Alternative Use of Facilities on the 
Outer Continental Shelf, Final Environmental Impact Statement (MMS, 2007); 

• Relevant material from the Commercial Wind Lease Issuance and Site Assessment 
Activities on the Atlantic Outer Continental Shelf Offshore New Jersey, Delaware, 
Maryland and Virginia – Final Environmental Assessment (BOEM, 2012a); and 

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

http://www.boem.gov/
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1 INTRODUCTION 

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

BOEM considered the reasonably foreseeable environmental impacts of lease issuance and site 
assessment activities offshore New Jersey, Delaware, Maryland and Virginia under the Mid Atlantic EA 
(BOEM, 2012a) and published a Finding of No Significant Impact (FONSI). The Mid Atlantic EA and 
FONSI can be found at http://www.boem.gov/VOWTAP/. BOEM executed the research lease with 
DMME on March 24, 2015.  

In December 2013, DMME submitted a research activities plan (RAP) for the Virginia Offshore Wind 
Technology Advancement Project (VOWTAP). The Virginia Electric and Power Company, a wholly 
owned subsidiary of Dominion Resources, Inc. (Dominion) would be the owner and operator of 
VOWTAP and would work under the terms of an operator agreement with DMME and the terms of the 
Section 238 Research lease. DMME requested that BOEM work directly with Dominion on the review 
leading to approval of the RAP, as well as any associated environmental reviews. Also, the Department of 
Energy (DOE) is proposing to provide funding to Dominion to support the development of VOWTAP 
(see Section 1.4 of this revised EA). The RAP details the construction, operation and eventual 
decommission of the two turbines and cabling to shore, and biological and physical survey information. 
BOEM required that the RAP be consistent with a construction and operations plan (COP) (30 CFR § 
585.620, § 585.638). DMME’s RAP must be approved or approved with modifications by BOEM before 
DMME and/or Dominion can construct the research facility (30 CFR § 585.628). This environmental 
assessment (EA) considers whether approval DMME’s RAP would lead to reasonably foreseeable 
significant impacts on the environment, and thus, whether an Environmental Impact Statement (EIS) 
should be prepared (40 CFR § 1508.9).  

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

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

http://www.boem.gov/VOWTAP
http://www.boem.gov/VOWTAP/
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alternatives that BOEM should consider during the development of the EA. The notice and comments 
received are published under Docket ID BOEM-2014-0009 (79 FR 14534). 

On December 2, 2014, BOEM published the Notice of Availability for the Virginia Offshore Wind 
Technology Advancement Project on the Atlantic Outer Continental Shelf Offshore Virginia 
Environmental Assessment (79 FR 71446). The 30-day public comment period on the EA was extended 
from January 2 to January 16, 2015 (80 FR 53). In addition, BOEM hosted a public meeting on December 
17, 2014, during which members of the public in attendance provided written and verbal comments on the 
EA.  To address comments received during the public comment period and public meeting, and the results 
of consultations, BOEM has revised the EA.  Section 4.1.3 of this revised EA includes a summary of 
public comments and revisions to the EA.    

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

1.2.1 Scope of Analysis 

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

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

1.2.2 Impact Levels for Biological and Physical Resources 

(1) Negligible 
• No measurable impacts. 

(2) Minor 
• Most impacts to the affected resource could be avoided with proper mitigation, or 
• If impacts occur, the affected resource would recover completely without any 

mitigation once the impacting agent is eliminated. 
(3) Moderate 

• Impacts to the affected resource are unavoidable, and 
o The viability of the affected resource is not threatened although some impacts 

may be irreversible, or 
o The affected resource would recover completely if proper mitigation is applied 

during the life of the Proposed Action or proper remedial action is taken once the 
impacting agent is eliminated. 
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(4) Major 
• Impacts to the affected resource are unavoidable, and 
• The viability of the affected resource may be threatened, and 
• The affected resource would not fully recover even if proper mitigation is applied during 

the life of the Proposed Action or remedial action is taken once the impacting agent is 
eliminated. 

1.2.3 Impact Levels for Socioeconomic Issues 

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

(1) Negligible 

• No measurable impacts. 

(2) Minor 

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

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

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

(3) Moderate 

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

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

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

(4) Major 

• Impacts to the affected activity or community are unavoidable, or 

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

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

Information considered in scoping the NEPA document includes: 

1. DMME’s RAP (2015); 
2. BOEM’s research and review of current scientific and socioeconomic literature; 
3. Public response to the March 14, 2014 NOI to prepare the EA; 
4. Public response during the April 3, 2014 public scoping meeting; 
5. Public response to the December 2, 2014 NOA of the EA; 
6. Public response during the December 17, 2014  public meeting; 
7. Comments received in response to the Request for Competitive Interest; 
8. Ongoing consultation and coordination with the members of BOEM’s Virginia Intergovernmental 

Renewable Task Force; 
9. Consultation with potentially affected American Indian tribes in Virginia; 
10. Consultation with other federal agencies including the U.S. Fish and Wildlife Service (USFWS), 

the National Marine Fisheries Service (NMFS), the U.S. Department of Defense (DOD), and the 
U.S. Coast Guard (USCG);  

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

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

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

1.3 Purpose and Need 
The purpose of approving the RAP (2015) for VOWTAP is to authorize construction, operation, and 
maintenance of two wind turbine generators (WTGs) and various project components approximately 24 
nautical miles (44.5 kilometers [km] offshore Virginia. This demonstration project is intended to gather 
site data and to gain experience with new offshore renewable energy technology offshore Virginia (30 
CFR § 585.238).  

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

1.5 BOEM Authority and Regulatory Process 
The Energy Policy Act of 2005, Pub. L. No. 109-58, added subsection 8(p) to the Outer Continental Shelf 
Lands Act, which grants the Secretary of the Interior the authority to issue leases, easements, or rights-of-
way on the OCS for the purpose of renewable energy development. The Secretary delegated this authority 
to the former Minerals Management Service (MMS), now BOEM. BOEM has the authority to issue 
leases to other federal agencies and to the states for the purpose of conducting renewable energy research 
that supports the future production, transportation, or transmission of renewable energy (30 CFR § 
585.238). The terms of these types of research leases are negotiated by the Director of BOEM and the 
head of the federal agency or the governor of the relevant state, or their authorized representative on a 
case-by-case basis according to provisions in 30 CFR Part 585. 

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

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

At the time of publication of the EA, DOE continued to consider whether to authorize Dominion to 
expend federal funding to design, construct, operate, maintain and eventually decommission VOWTAP. 
DOE has previously authorized Dominion to use a percentage of the federal funding for preliminary 
activities, which include information gathering, site analysis, design simulations, permitting and 
environmental surveys. Such activities are associated with the Proposed Action and do not significantly 
impact the environment nor represent an irreversible or irretrievable commitment of resources by DOE in 
advance of the conclusion of the NEPA process. 
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2 ALTERNATIVES INCLUDING THE PROPOSED ACTION 
This section describes a number of alternatives for the approval of the construction, operation, 
maintenance, and eventual decommissioning of VOWTAP (Table 1). These alternatives were developed 
based primarily on DMME’s RAP (2015). BOEM is required to provide the decision maker reasonable 
alternatives, or when there are potentially a very large number of alternatives, a reasonable number of 
examples covering the full spectrum of reasonable alternatives. Each alternative must be rigorously 
explored and objectively evaluated. In its RAP, DMME analyzed a range of alternatives including several 
geographic alternatives and various WTG foundation technologies (RAP, 2015; Section 2). Of these, 
BOEM chose to analyze in this revised EA the most feasible of the geographic alternatives of the WTGs 
and cable landfall.  

BOEM considered DMME’s evaluation of alternative WTG foundation technologies (RAP, 2015; Section 
2.4). BOEM determined the inward-battered guide structure (IBGS) foundation (the Proposed Action) 
would support future production and transmission of renewable energy offshore Virginia because it would 
bring cost reductions by using less steel for the foundation, and by addressing the lack of infrastructure to 
support the fabrication, installation, interconnection, operation and maintenance of future systems. The 
IBGS option would address the lack of site data and experience with projects in federal waters. The other 
WTG foundation technologies evaluated by DMME were not mature enough to support future 
commercial development. Therefore, alternatives for other WTG foundation technologies were not 
included in the range of reasonable alternatives under this revised EA.  

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

Table 1: Alternatives Considered 

Alternative Description 

Alternative A – The 
Proposed Action 
(Preferred 
Alternative) 

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

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

Under Alternative B, the approval of research activities including the 
construction, operation, maintenance, and eventual decommission of two 
turbines in aliquots H, L, P within OCS Block 6061 offshore Virginia and an 
export cable to shore that would be1.5 nautical miles longer (2.8 km) (total 
approximately 25.5 nautical miles [47.2 km]), as shown in Figure 2. 

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

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

Alternative D – 
Alternate Export 
Cable Landfall 
(Croatan Beach 
public parking lot)  

Under Alternative D, the construction, operation, maintenance, and eventual 
decommission of the export cable landfall (0.91 nautical miles (1.7 km) from 
landfall to the interconnection point) would occur at the Croatan Beach public 
parking lot, as shown in Figure 4. The two turbines would be located within 
aliquots D, H, and L within OCS Block 6111 offshore Virginia as in Alternative 
A. 

Alternative E – No 
Action 

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

2.1 Alternative A – Proposed Action (Preferred Alternative) 
Alternative A, the preferred alternative, is the approval of research activities, including the construction, 
operation, maintenance, and eventual decommission of two turbines in the southern three aliquots of the 
proposed research lease area (aliquots D, H, L of OCS block 6111) offshore Virginia, an export cable to 
shore (approximately 24 nautical miles [44.5 km]), and a cable from landfall to interconnection point 
(0.68 nautical miles [1.3 km]) as proposed in the RAP (2015). Under Alternative A, as well as all other 
alternatives except for Alternative E (No Action), the construction activities of the project would occur 
from May to July of 2017. Upon completion of the construction activities, DMME and/or Dominion 
would conduct approximately five weeks of commissioning activities that would entail the testing of the 
two WTGs as well as the offshore and onshore transmission systems. The research term is approximately 
30 years, if operations begin in September 2017, they would continue until early 2045. At the end of 
VOWTAP’s operational phase, DMME and/or Dominion would be required to decommission the project 
(decommissioning is expected to take approximately 3 months [RAP, 2015; Section 3.4]) in its entirety in 
accordance with a detailed project decommissioning plan that would be developed in compliance with 
applicable laws, regulations, and best management practices following lease termination within a time-
frame, of two years following the research term.  

VOWTAP would include two 6 MW-Alstom Halide (150 m diameter rotor) WTGs, located within the 
project area approximately 24 nautical miles [44.5 km] off the coast of Virginia, in OCS lease blocks 
6111, aliquot H. Each of the WTGs would be installed atop key stone IBGS foundations. The WTGs 
would be arranged in a north-south configuration spaced approximately 3,445 ft (1,050 m) apart, and 
would be connected by means of a 34.5-kV AC submarine inter-array cable. Water depths of the WTG 
installation locations are approximately 81 ft (24.7 m) at the northern WTG, and 83.3 ft (25.4 m) at the 
southern WTG. The inter-array cable would connect the two WTGs for the total length of approximately 
0.62 nautical miles (1.3 km). A separately bundled 34.5-kV AC submarine transmission and 
communications cable (export cable) would connect the WTGs to the existing onshore electrical grid in 
Virginia Beach, Virginia. The export cable would originate at the southern WTG and travel 
approximately 24 nautical miles (44.5 km) to a proposed switch cabinet at a landfall site located at Camp 
Pendleton (RAP, 2015; Section 3.1). The three phases of the Proposed Action includes construction, 
operation and maintenance, and eventual decommission, which are described below. 
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2.1.1 Construction 

Onshore construction would include the construction of the interconnection station and the installation of 
the onshore interconnection cable and fiber optic cable via a horizontal directional drill (HDD). Onshore 
construction would require three months and is anticipated to take place anytime (based on weather and 
environmental work windows) during the months of February through June (RAP, 2015, Section 3.4). 
Excavation at the site would be conducted to support the installation of the concrete pad foundations for 
the proposed equipment as well as for the necessary ducting for the interconnection and fiber optic cables. 
The export cable landfall construction would be brought to shore through a 12-in (305 mm) diameter 
conduit installed via HDD. The HDD would extend from the designated temporary onshore HDD work 
area location in the existing parking lot adjacent to Camp Pendleton. 

Offshore Construction would require approximately 12 weeks and is anticipated to take place during the 
months of May through July. Offshore installation of the IBGS foundations would be carried out by a 
heavy-lift vessel supported by an eight-point anchoring system. The total duration to install the two IBGS 
foundation is anticipated to be three weeks, and the total duration of pile driving is anticipated to be seven 
days per IBGS. The installation of the export and inter-array cables would take 6 weeks and be conducted 
24 hours per day using a jet plow or ROV jet trencher to minimize seafloor disturbance (RAP, 2015, 
Sections 3.3 and 3.4).  DMME and/or Dominion propose to bury the inter-array cable at a target burial 
depth of 1.0 m (3.3 ft) and the export cable at a target burial depth of 2 m (6.6 ft), with burial depths up to 
4 m (13.1 ft) in certain high-risk areas of the project route. 

2.1.2 Operation and Maintenance 

VOWTAP has been designed to operate remotely with minimal day-to-day supervisory input throughout 
its 20-year operational life. However, standard operation monitoring and preventative maintenance would 
be required for each of the project’s onshore and offshore facilities. Inspections of the foundations would 
occur on an annual basis and would initiate no later than 12 months after the projects are commissioned 
(testing of the two WTGs). The WTGs would be maintained in accordance with a dedicated maintenance 
plan. It is anticipated that 240 man hours of planned preventative maintenance per WTG per year would 
be required. Standard maintenance activities would include inspection of safety systems and equipment, 
high voltage and low voltage elements, lubrication of WTG components, sensor operation, torque of the 
structural bolts, and replacement of filters and consumables (RAP, 2015, Section 3.6). 

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

2.1.3 Decommissioning 

At the end of VOWTAP’s operational life, the project would be decommissioned in accordance with a 
detailed project decommissioning application that would be developed in compliance with applicable 
laws, regulations, and best management practices at the time. The decommissioning application would 
provide a detailed description of the decommissioning process, as well as an assessment of the potential 
impacts to protected species as a result of these activities (30 CFR 585 Subpart I). The decommissioning 
application and the impacts assessment will be provided to NMFS for review in order to determine 
whether the proposed activities fall within the scope of the existing ESA consultation or if re-initiation of 
consultation would be necessary. 

In preparation for decommissioning activities, DMME and/or Dominion would conduct a bathymetric 
survey to define the standard position to which the foundations would be removed from below the sea 
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bed. In addition, all cables and connections would be uncoupled or cut. Oil and fluids would be secured, 
and loose items would be either removed or secured to prevent spillages and to increase the safety of the 
operation. Once these activities are complete the WTGs would be deconstructed using a heavy-lift vessel 
following the same relative sequences as construction but in reverse (RAP, 2015 Section 3.7). 

 
Figure 1: Alternative A – The Proposed Action 

Outer Continental Shelf Block 6111, aliquots D, H, and L (Table 1) 
 

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

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

Outer Continental Shelf Block 6061 aliquots H, L, and P (Table 1) 
 

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

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

Outer Continental Shelf Block 6062 and 6112 (Table 1) 
 

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

2.4 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 
Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, DMME considered several criteria when examining potential export cable landfall 
locations (RAP, 2015, Section 2.3.1). The RAP identified a potential landfall site at the Croatan Beach 
public parking lot which is owned by the City of Virginia Beach, Virginia (Figure 4). This location is 
slightly north of the landfall location identified in the Proposed Action (Camp Pendleton). Landfall to 
interconnection point would be 0.91 nautical miles (1.5 km), slightly longer than the length under the 
Proposed Action (0.68 nautical miles [1.3 km]). Alternative D also would require crossing Lake 
Christine. One option (identified as RAP Alternative 3A) extends north along Regulus Road for 
approximately 400 ft (122 m) and then would require a 1,200 ft (366 m) horizontal directional drill under 
the Lake Christine to Lake Road. The second option (Alternative 3B; RAP, 2015) angles to the northwest 
for approximately 620 ft (189 m) and then would require a 750 ft (229 m) HDD to Lake Road. Both RAP 
Alternatives 3A and 3B include an approximately 0.5 acre (0.2 hectare) temporary workspace at each end 
of the Lake Christine crossing to accommodate HDD equipment. 
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All the environmental consequences associated with selecting Alternative D would be the same as those 
associated with Alternative A, except for impacts associated with a longer onshore cable route to connect 
with existing Dominion electrical infrastructure, increased public access to the site, and required 
archeological work for the longer onshore cable route. Onshore cable routes from the Croatan Beach 
location are outlined in Section 3.2.3 of the RAP (2015).  

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

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

The reasonably foreseeable impacts of Alternative D on environmental and socioeconomic resources are 
described in detail in Chapter 3 of this revised EA. 
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2.5 Alternative E – No Action  
Under the No Action Alternative, research activities, including the construction, operation, maintenance, 
and eventual decommission of two turbines and an export cable to shore, would not be approved on the 
OCS offshore Virginia at this time. Any potential environmental and socioeconomic impacts, described 
under Alternative A would not occur or would be postponed.  

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

2.6.1 Introduction 

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

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

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

2.6.2 Site Assessment Activities and Other Fixed Structures 

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

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

As of July 2015 BOEM has received plans and applications for data collection devices that could be 
installed before or during construction of VOWTAP: 

• Two meteorological buoys under the Delaware commercial lease; 
• Two meteorological buoys under the adjacent Virginia commercial lease; 
• Two meteorological buoys under the proposed research lease for VOWTAP; and 
• A meteorological tower and/or two meteorological buoys under a proposed limited lease offshore 

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

Impacts from these activities considered in the cumulative analysis include: 

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

• Small minor-impact spills of fuel from non-routine events; and 
• Increased risk of collisions with objects in the ocean for migratory birds, bats, and vessels. 

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

2.6.3 Wind Energy Development 

BOEM anticipates three offshore wind energy projects, not including VOWTAP, could begin 
construction before or during the construction of VOWTAP. As of June 2015, the only plans received by 
BOEM for construction of turbines in federal waters have been for the Cape Wind Project offshore 
Massachusetts and VOWTAP, the subject of this revised EA. In September 2014, the U.S. Army Corps of 
Engineers (USACE) issued a permit for the Block Island Wind Farm in Rhode Island state waters 
(USACE 2014). Offshore construction is anticipated to begin in the summer of 2015 and the project is to 
begin producing power in late 2016 (DWW, 2015). Fishermen’s Energy wind facility proposed in New 
Jersey state waters has been fully permitted (Fishermen, 2014). In state waters off the Maine coast, a 
consortium, led by University of Maine, deployed a wind turbine rated at 20-kW on a floating platform in 
June 2013. DOE indicated that the turbine would be removed in 2014 (OEERE, 2013) and therefore, 
BOEM did not consider the Maine project in this revised EA. 

As of June 2015, BOEM has issued nine commercial wind energy leases. BOEM plans to hold an 
additional offshore wind lease sale in 2015 offshore New Jersey. The Bureau has also identified three 
WEAs offshore North Carolina, and is planning for additional WEAs offshore New York and South 
Carolina. One of the existing commercial leases is adjacent to research lease under which VOWTAP 
would be constructed. A commercial lease with Dominion for the Virginia Wind Energy Area went into 
effect on November 1, 2013. The reasonably foreseeable consequence of lease issuance is site 
characterization surveys (i.e., shallow hazards, geological, geotechnical, and archaeological resource 
surveys) (Section 2.6.4). Given the nature of the nascent offshore wind energy sector, BOEM feels it is 
too speculative to consider any construction of wind energy facilities in these leases. This assumption is 
based on the experiences of the wind industry offshore northern Europe, which has seen rapidly changing 
technology and numerous project designs. The project design and the resulting environmental impacts are 
often geographically and design specific, and therefore it would be premature to analyze environmental 
impacts related to approval of any future COP at this time (Musial and Ram, 2010; Michel et al., 2007). 
Additional analyses under NEPA would be required before any future decision is made regarding 
construction of wind energy facilities on the OCS. Therefore, the cumulative analysis in this revised EA is 
limited to offshore wind energy projects that have been approved or are currently under review and does 
not consider commercial-scale development in the adjacent Virginia commercial lease. 

Chapter 7.6.2 of the Programmatic EIS (MMS, 2007) discusses generic cumulative impacts associated 
with offshore renewable energy on environmental and socioeconomic resources. The main impacts are 
listed below. 
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Construction: The largest impacts are likely to come from installation of the wind turbine and electric 
service platform (ESP) foundations and the submarine power cables. These impacts include:  

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

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

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

• Minor to moderate air quality impacts, mainly from fugitive dust emissions as well as emissions 
of SO2 and ozone precursors. 

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

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

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

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

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

• Impacts to visual resources may occur.  

In general, most impacts would be negligible to moderate for all phases of wind energy development 
assuming that proper siting and mitigation measures are followed. Vessel activity on the OCS related to a 
wind facility is relatively low, with only a few support vessels in operation at any one time during the 
highest activity period (construction). Potential impacts during the construction phase are the highest, 
because this phase involves the highest amount of vessel traffic, noise generation, and air emissions. 
There is a potential for major impacts to some threatened and endangered species of marine mammals, 
birds, or sea turtles from vessel or turbine strikes, disturbance of nesting areas, alteration of key habitat, or 
low-probability large spills of fuel or lubricating oil or dielectric fluids, because population-level impacts 
are possible from injury or death of individual females if population numbers are critically low. 
Compliance with the regulations and coordination with appropriate wildlife protection agencies would 
ensure that project activities would be conducted in a manner that would greatly minimize or avoid 
impacting these species or their habitats (see Chapter 4, Consultation and Coordination of this revised 
EA). Moderate impacts to fish and fisheries could occur due to the establishment of exclusion zones 
within wind energy facilities. Potential visual impacts can be mitigated through several means, especially 
siting facilities away from sensitive areas. Preliminary results from Europe and modeling studies 
incorporating typical offshore wind farm configurations have indicated that wind turbines may negatively 
impact high frequency (HF) radar systems. DMME has not proposed to develop specific mitigation 
measures to address HF radar interference, and further research and coordination between HF radar 
operators and offshore wind energy developers are needed to establish standard mitigation measures that 
may be employed for wind turbine siting within the range of HF radar networks (Teague and Barrick, 
2012; Ling et al., 2013).   
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2.6.4 Geological and Geophysical Activities 

In February 2014, BOEM published a final programmatic environmental impact statement (FPEIS) for 
proposed geological and geophysical activities in the mid-Atlantic and South Atlantic planning areas and 
adjacent state waters (BOEM, 2014a). The analysis covered three BOEM program areas: oil and gas, 
renewable energy, and marine minerals over the time period of 2012 to 2020.  

The Atlantic G&G FPEIS does not authorize any specific activities, but is a tool for BOEM to determine 
when significant impacts to resources could occur and any mitigation or monitoring measures that may be 
needed. For an activity to occur, a site-specific NEPA analysis would need to occur. Types of activities 
analyzed include various types of deep penetration seismic air gun surveys, electromagnetic surveys,  
geological and geochemical coring, and various remote sensing; high resolution geophysical (HRG) 
surveys; and geological and geotechnical bottom sampling. See the Atlantic G&G FPEIS (BOEM, 2014a) 
for specific details.  

Impacts from these activities considered in the cumulative analysis include: 

• Increased underwater noise on marine mammals, sea turtles, fishes, birds and other marine life; 
• Increased vessel traffic; 
• Increased seafloor-disturbing activities; 
• Development of vessel exclusion zones; 
• Increased marine trash and debris; and 
• Increase in accidental fuel spills. 

In the Atlantic G&G FPEIS (BOEM, 2014a), BOEM assumed the survey activities as shown in Table 2 
and Table 3. The Bureau also anticipates HRG surveys for OCS sand borrow projects to occur in 
Delaware, Maryland, North Carolina, and South Carolina. 
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Table 2: Projected Levels of Geological and Geophysical Activities for Renewable Energy Site 
Characterization and Assessment in the mid-Atlantic and South Atlantic Planning Areas, 2012-
2020 

Renewable  
Energy Area 

HRG Surveys 
(max km/hours) 

Geotechnical Surveys 

CPT 
(min-max) 

Geologic 
Coring 

(min-max) 

Grab Samples 
(min-max) 

Delaware 14,880/2,410 224–720 224–720 224–720 

Maryland 13,030/2,110 196–630 196–630 196–630 

Virginia 18,400/2,980 266–855 266–855 266–855 

North Carolina 327,850/53,150 4,956–15,930 4,956–15,930 4,956–15,930 

Mid-Atlantic Subtotal 374,160/60,650 5,642–18,135 5,642–18,135 5,642–18,135 

South Carolina 27,830/4,510 420–1,350 420–1,350 420–1,350 

Georgia 27,830/4,510 420–1,350 420–1,350 420–1,350 

Florida 27,830/4,510 420–1,350 420–1,350 420–1,350 

South Atlantic Subtotal 83,490/13,530 1,260–4,050 1,260–4,050 1,260–4,050 

Total 457,650/74,180 6,902–22,185 6,902–22,185 6,902–22,185 

HRG = high-resolution geophysical 
CPT = cone penetrometer test 
Source: BOEM, 2014a; Table 3-4  
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Table 3: Projected Levels of Miscellaneous Geological and Geophysical Activities for Oil and Gas 
Exploration in the mid-Atlantic and South Atlantic Planning Areas, 2012-2020 

Survey Type Number of Sampling Events 

Magnetotelluric Surveys 0-2 surveys 

Gravity and Magnetic Surveys (remote sensing) 0-5 surveys 

Aeromagnetic Surveys (remote sensing) 0-2 surveys 

Continental Offshore Stratigraphic Test Wells 0-3 wells 

Shallow Test Drilling 0-5 wells 

Bottom Sampling 50-300 samples 

Source: BOEM, 2014; Table 3-4 

2.6.5 Transmission  

In addition to the VOWTAP transmission cable, which is discussion in Section 2.1, BOEM issued a right-
of-way (ROW) grant to DeepWater Wind, LLC (DWW) in November 2014 for an eight nm, 200-foot 
wide corridor in federal waters to connect their proposed offshore wind farm, located in Rhode Island 
state waters, to the Rhode Island mainland (see Section 2.6.3). In January 2015, per DWW’s request, 
BOEM approved the assignment of the ROW grant to The Narragansett Electric Company (TNEC) 
(BOEM, 2015a). The Block Island transmission system submarine cable would be installed, at a target 
depth of 6 ft below the seafloor, using a jet plow to minimize sediment re-suspension and seafloor 
disturbance. The cable would cross four existing telecommunications cables in federal waters, and TNEC 
would consult with the existing cable owners per best management practices.  

Reasonably foreseeable impacts of this project could include (DWBITS, 2015): 

• Increased vessel traffic and associated effluent discharges, air emissions, and noise;  
• Increases of accidental releases of trash and marine debris; 
• Intermittent underwater noise associated with construction; 
• Temporary disturbance of benthic habitat from cable installation; 
•  Impacts to existing telecommunication cables; and 
• Temporary sediment disturbance during cable installation. 

2.6.6 Marine Minerals Use  

As of the publication of this revised EA, BOEM has executed 48 agreements/leases and is currently 
working on over a dozen projects that are in various stages of completion. The total number of cubic 
yards conveyed is over 109 million cubic yards of OCS sand. It is important to note that some of the 
leases are for repeat uses of the same borrow area (BOEM, 2015b). Activity along the eastern seaboard 
has increased following Hurricane Sandy in 2012, as BOEM works with states to use OCS sand resources 
in support of coastal resiliency efforts. Historically, sand resources were primarily obtained within state 
waters; however, as state resources become depleted the use of OCS resources is expected to increase in 
the future. The dates in Table 4 are estimated construction dates based on the best available information 
with a high level of uncertainty (BOEM, 2014a). 
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The one project in the vicinity area of VOWTAP is the Dam Neck Naval Annex Coastal Restoration. In 
July 2013, BOEM and the U.S. Navy signed a Memorandum of Agreement for oceanfront and dune 
system stabilization and restoration at Naval Air Station Oceana, which is adjacent to Camp Pendleton in 
Virginia Beach, Virginia. In 2014, BOEM issued leases for the use of OCS sand for Virginia coastal 
restoration projects at Sandbridge Beach, Dam Neck Naval Annex, and NASA Wallops Island Flight 
Facility. 

Table 4: Forecasted Restoration Projects 

Year Project State Cycle Volume 
(thousand cubic yd) 

Distance 
Offshore (km) 

Mid-Atlantic Projects 

2014-2016 

Rehoboth/Dewey DE 360 5 

Bethany/S. Bethany DE 480 5 

Atlantic Coast of Maryland MD 800 12-16 

Wallops Island  VA 806 18-20 

Sandbridge VA 2,000 5 

West Onslow/North Topsail NC 866 6-9 

Bogue Banks  NC 500 3-5 

2017-2020 

Rehoboth/Dewey  DE 360 4.8 

Bethany/S. Bethany  DE 480 4.8 

Atlantic Coast of Maryland  MD 800 12-16 

Surf City/North Topsail  NC 2,640 5-8 

Wrightsville Beach  NC 800 N/A 

to 2020 Unknown Projects  4,000  
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Year Project State Cycle Volume 
(thousand cubic yd) 

Distance 
Offshore (km) 

South Atlantic Planning Area 

2012-2013 Patrick Air Force Base  FL 310 3-8 

2014-2016 

Grand Strand SC 2,300 4-7 

Brevard County North Reach FL 516 3-8 

Brevard County Mid-Reach FL 900 3-8 

Brevard County South Reach FL 850 3-8 

2017-2020 

Folly Beach SC 2,000 5 

Duval County FL 1,500 10-11 

St. Johns FL N/A 3-6 

Flagler FL N/A 3-5 

to 2020 Unknown Projects  4,000  

N/A: Not available  
Source: BOEM, 2014a (Table 3-7) 

2.6.7 Dredged Material Disposal 

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

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

• Increased seafloor disturbance, turbidity, and benthic habitat alterations; 
• A risk of direct physical impacts to sea turtles; 
• Increased vessel traffic and associated effluent discharges, air emissions, and noise;  
• Accidental releases of trash and marine debris;  
• A risk of fuel spills; and 
• Increased coastal and dune habitat at Dam Neck beach (which may create nesting habitat for 

threatened birds and turtles).  

2.6.8 Liquefied Natural Gas Terminal  

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

Reasonably foreseeable impacts of this project could include: 

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

• Intermittent underwater noise associated with construction of the marine pipeline system; and 
• Temporary disturbance of benthic habitat from pipeline installation. 

2.6.9 Military Range Complexes and Civilian Space Program Use  

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

Potential impact producing factors include: 

• Acoustic stressors (e.g., sonar, explosives, air guns, noise from weapons, vessels and aircraft); 
• Energy stressors (e.g., electromagnetic devices, high energy lasers); 
• Physical disturbances and strike stressors (e.g., increased vessel traffic, military expended materials); 
• Entanglement stressors (e.g., fiber optic cables and guidance wires); and 
• Ingestion stressors (e.g., military expended materials). 

2.6.10 Shipping and Marine Transportation  

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

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

Reasonably foreseeable impacts associated with increased oceanic transportation include:  

• Increase in vessel traffic, including associated effluent discharges, air emissions, and noise;  
• Increase in use of underused capacity at ports and creation of jobs; 
• More accidental releases of trash and marine debris;  
• Increased risk of fuel spills from commercial vessels; and 
• Increased vessel strikes.  
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2.6.11 Climate Change  

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

CONSEQUENCES  

3.1 Physical Properties 

3.1.1 Air Quality 

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

3.1.1.1 Description of the Affected Environment 

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

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

Section 3.2.6 of the RAP (2015) provides additional details for the construction port, operations and 
maintenance, and base port facilities.  

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

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

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

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

3.1.1.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

There would be indirect emissions associated with construction, operations and maintenance of the 
Proposed Action as well as indirect emissions associated with the decommissioning of the turbines. 
However, the volume of pollutants emitted during these activities both onshore and offshore, in light of 
existing activity and vessel traffic and current ambient air quality, the heavily developed nature of many 
of the port and coastal areas that could be affected, and prevailing westerly winds, the reasonably 
foreseeable impacts of Alternative A on existing air quality would be minor, if detectible onshore. Normal 
operation of the project would not directly generate emissions of any regulated air pollutants including 
greenhouse gases. It is anticipated that Alternative A would add 11.42 tons of VOCs, 240.44 tons of NOx, 
125.85 tons of carbon monoxide (CO), 12.64 tons of particulate matter with a diameter of ten 
micrometers or less (PM10), 12.27 tons of particulate matter with a diameter of 2.5 micrometers or  less 
(PM2.5), 0.06 tons of sulfur dioxide (SO2), 2.23 tons of hazardous air pollutants (HAPs), and 18,123 tons 
of greenhouse gases, also known as carbon dioxide equivalent (CO2e) emissions, in connection with 
onshore construction and the offshore construction of two turbines and export cable in 2017 or later 
(Table 5). The WTGs are projected to become fully operational in July of 2017. Operations and 
maintenance activities, including vessel trips would contribute 0.21 tons of VOCs, 6.02 tons of NOx 
emissions, 3.01 tons of CO, 0.23 tons of PM10, 0.22 tons of PM2.5, 0.001 tons of SO2, 0.04 tons of 
HAPs, and 429 tons of CO2e are also projected in 2017. Projected pollutant emissions for 2018 are 0.42 
tons of VOCs, 12.04 tons of NOx, 6.02 tons of CO, 0.46 tons of PM10, 0.44 tons of PM2.5, 0.002 tons of 
SO2, 0.08 tons of HAPS, and 858 tons of CO2e.   
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Construction Air Emissions  

Emissions associated with the construction phase of the Proposed Action would result from transport of 
construction materials and the use of construction equipment. Onshore construction and offshore 
installation activities are scheduled to occur February – July, overlapping the summer months when there 
is already an increase in tourism and related pollutant emissions in the Hampton Roads region. The 
construction process is described in Section 3.3.4 of the RAP (2015). Detailed equipment listings and 
information for each type of construction activity and resulting air emission calculations and methodology 
are presented in Appendix I of the RAP. A summary of the types of vessels and their function during the 
construction phase of the Proposed Action can be found in Section 3.3, Table 3.3-1 of the RAP (2015). 
Table 4.16-1 of the RAP (2015) summarizes emissions resulting from onshore and offshore construction. 
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Table 5: Estimated Construction Emissions 

Activity 
Estimated 2017 Emissions (tons) 

VOCa NOx CO PM10b PM2.5c SO2 HAPs CO2e 

Onshore Construction 

Export Cable 
Landfall 

Construction 

0.21  1.81 1.02 0.12  0.12 0.003  0.04  347 

Onshore 
Interconnection 
Cable & Switch 

Cabinet Installation 

0.16  1.29 0.82 0.08  0.08  0.002  0.03  263 

Interconnection 
Station Installation 

0.08 0.52 0.54 0.03  0.03  0.001  0.01  148 

Subtotal 0.45 3.62  2.38  0.23  0.23  0.006 0.08  758  

Offshore Construction 

Offshore Turbine 
Installation 

9.62 203.27 105.24 11.19  10.86 0.049 1.92 14,762 

Offshore Cable 
Installation 

1.35 33.55 18.23 1.22  1.18  0.008 0.23 2,603 

Subtotal 10.97 236.82  123.47 12.41  12.04  0.057  2.15  17,365 

TOTAL 11.42 240.44  125.85 12.64  12.27  0.06  2.23  18,123  

a volatile organic compounds 
b particulate matter with a diameter of ten micrometers or less 
c particulate matter with a diameter of 2.5 micrometers or less 
All construction emissions are assumed to occur in 2017, even though construction activities may 
commence in December of 2016. 

Operations and Maintenance Emissions  

Upon completion of construction in July 2017, operations and maintenance activities would commence. 
The potential air emissions during the operational phase of the project would be very little; and would be 
directly associated with the operation of the WTGs, the diesel-powered backup power system and the 
fugitive GHG emissions from circuit breakers. The potential air emissions directly associated with the 
operation of the WTGs would be those generated from the diesel-powered backup power system and the 
fugitive GHG emissions from circuit breakers. The generators would each operate only during emergency 
situations and during testing and maintenance purposes for no more than an estimated maximum of 500 
hours per year. It is currently anticipated that there would be two emergency generators, one for each 
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WTG. The emergency generators have an approximate power rating of 125 kW. Each generator would 
have a 170-gallon sub-base tank as well as a 1,000-gallon external tank providing enough fuel to operate 
the generators for up to one week. The circuit breakers will be insulated with sulfur hexafluoride (SF6), a 
colorless, odorless, non-flammable greenhouse gas that is an efficient electrical insulator. Three circuit 
breakers are being proposed for the Project, one associated with WTG 1 and two with WTG 2, each 
containing a maximum of approximately 7.1 pounds of SF6. 

In addition to the backup power system and the circuit breakers, there would be some minor annual 
operating emissions related to the equipment needed to periodically maintain the WTGs and to perform 
various research and testing activities. These emissions would primarily be from diesel-fueled crew boats 
and maintenance equipment. Overall, the impacts of these emissions would be negligible because they 
would likely be a miniscule percentage of aggregate area emissions throughout the course of a year. There 
are thousands of vessels that traverse the regional waters annually that all emit pollutants. Therefore, the 
contribution of pollutant emissions from the maintenance vessels associated with the Proposed Action 
would not degrade regional air quality. 

Table 6 provides a summary of the annual estimated air emissions resulting from the operational phase of 
the Proposed Action. The WTGs would become fully operational in July 2017; therefore Table 6 only 
reflects 6 months of operation. Annual operating and maintenance emissions would be twice that of 2017. 

Table 6: Estimated 2017 Operating and Maintenance Emissions 

Activity 
Estimated 2017 Emissions (tons) 

VOC NOx CO PM10 PM2.5 SO2 HAPs CO2e 

Operations 
and 

Maintenance 

0.20  5.80  2.96 0.22 0.21 0.0008 0.04 413 

Emergency 
Generators 

0.01  0.22 0.05 0.01 0.01 0.001  0.0004 16 

Circuit 
Breaker 

Fugitive GHG 

0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.6 

Total 0.21 6.02 3.01 0.23 0.22 0.001 0.04 429 

Decommissioning Emissions  

The operational life of the Proposed Action would be 20 years, upon which the WTGs and associated 
equipment may be decommissioned. The decommissioning process would basically be the reverse of 
construction utilizing similar vessel types and similar operating scenarios. Since decommissioning of the 
project would occur in the future, estimating emissions would be impractical and highly speculative. 
However, the emissions associated with this activity would probably be comparable to but lower than the 
emissions from the offshore construction activities (RAP, 2015, Section 4.16.2.3). 

Air Emission Summary  

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

Table 7: Comparison of Emissions: VOWTAP and Hampton Roads Area  

Pollutant 2017 – Emissions Estimates (tons per year)  

Hampton Roads Area VOWTAP % VOWTAP of 
Hampton Roads Area 

VOC 48,019 11.63 0.02 

NOx 47,405 246.45 0.52 

CO 249,476 128.87 0.05 

PM10 22,864 12.87 0.06 

SO2 27,733 0.07 0.0003 

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

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

Greenhouse Gas Emissions and Climate Change  

Greenhouse gases (GHGs) are gas emissions that trap heat in the atmosphere. These emissions occur from 
natural processes and human activities. Scientific evidence indicates a trend of increasing global 
temperature over the past century due to an increase in GHG emissions from human activities (IPCC, 
2007). See further discussion in Section 2.6.11 regarding climate change. The primary anthropogenic 
greenhouse gases include carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O) (MMS, 2007). 
Construction activities associated with Alternative A are projected to emit 18,123 tons of CO2 equivalent 
emissions and operational activities are projected to emit 429 tons of CO2 equivalent in 2017.   

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

Furthermore, it is believed that the carbon-free electricity generated by the Proposed Action’s two 
operational WTGs would substitute for fossil fuel-generated electrical capacity.  Over its lifespan, the 
project would thereby offset most or all of the GHG emissions resulting from project construction, and 
may even result in a small net reduction in GHG emissions.  Therefore, Alternative A would have a 
negligible effect on the environment via contributions to climate change. 

Best Management Practices  

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

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

DMME and/or Dominion would require suppliers to provide equipment and fuels for the Proposed Action 
that have been certified to be in compliance with the applicable USEPA standards or equivalent. These 
standards are reflective of the best available control technology for non-road and marine engines, and 
account for the use of state-of-the-art fuels, combustion controls and optimization, and available add-on 
controls for the power rating and model year of the specific engine (RAP, 2015, Section 4.16.4). 
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Impacts of Non-routine Activities and Events 

The most likely impact to air emissions from non-routine activities would be caused by vapors from the 
accidental release of hazardous materials (RAP, 2015, Section 4.17.2.3) resulting from either vessel 
collisions or allisions or from maintenance activities. A hazardous material spill could occur onshore, 
near, or within the Proposed Action location. Potential hazardous materials from Proposed Action related 
activities include hydraulic fluids, glycol, synthetic ester liquid, and diesel fuel. If a spill were to occur, 
DMME and/or Dominion is responsible for quickly responding and cleaning up. A diesel fuel spill has the 
potential to result in air quality impacts. VOWTAP would have two diesel-powered back-up generators, 
one for each WTG, with a total fuel capacity of 2,340 gallons. However, if a diesel fuel spill were to 
occur it would be expected to dissipate very rapidly and then evaporate and biodegrade within a few days 
(MMS, 2007). Air emissions from a diesel spill would be minor and temporary. A diesel spill occurring in 
the Proposed Action location is not projected to have any impacts on onshore air quality because of the 
low amount of diesel to be used at the Proposed Action location, DMME and/or Dominion’s 
responsibility for quickly responding and cleaning up a spill, prevailing atmospheric conditions, and 
distance from shore. In a 2012 report by BOEM (2012c) that includes multiple fuel types and some diesel, 
the document stated that spills that are less than 31,500 gallons may not persist long enough to warrant 
modeling and studying of impacts. Also, smaller spills may go unnoticed and therefore are not regularly 
reported. For the 15-year period from1995 through 2009 spills of 2,100 to 41,958 gallons accounted for 
14.6 percent of spills. For the same period, more than 98 percent of these spills were less than 420 
gallons. Further detail on the impacts of spills and the release of hazardous materials can be found in 
Water Quality Section 4.1.1.2 of the Mid Atlantic EA (BOEM, 2012a). The impacts to air quality due to 
the accidental release of hazardous materials would be minor and temporary. 

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

Conclusion 

Due to the comparably low level of Project-related activity with respect to the busy coastal harbors and 
ports of the Hampton Roads area at any one time over the course of one year of construction where the 
bulk of construction activity will take place from May - July , two years of operations and maintenance, 
and one year decommissioning, the limited use of equipment for project-related activities, and due to the 
existing air quality in the area, the amount of pollutant emissions in the area and their short duration 
associated with Alternative A, and potential impacts to onshore ambient air quality from Alternative A 
would be minor, if detectable. The total emissions from the Proposed Action, regardless of pollutant type, 
would account for approximately 0.1 percent of the total emissions for the entire Hampton Roads area. 
Prevailing westerly (west to east flow) winds would prevent any substantial amount of emissions from 
making it to onshore areas from the offshore Proposed Action location. Emissions associated with staging 
and construction within ports and harbors would be minor, especially in comparison to the comparably 
high volume of current activity in and around the Hampton Roads area ports and harbors, which emit 
pollution; but construction activity offshore may impact air quality because of the projected high amount 
of NOx emissions. The air quality best management practices and the requirements of the NSR permit 
would reduce the impacts in the Hampton Roads ozone maintenance area. Overall, regional air quality 
would not improve considerably due to this demonstration project because it is not intended to replace a 
significant amount of traditional electricity generation (e.g., coal-fired power plants). Nonetheless, over 
the lifespan of the Proposed Action, the substitution of a renewable energy facility for traditional fossil 
fuel-generated electricity would likely result in a small net reduction of criteria air pollutant and GHG 
emissions that impact air quality. 

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

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

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

Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and 
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to 
project construction, operation, maintenance and decommissioning. The air quality best management 
practices outlined in Section 4.16.4 of the RAP (2015) and the requirements of the General Conformity 
determination would reduce the impacts in the Hampton Roads ozone maintenance area. Under 
Alternative B, the volume of vessel traffic and machinery engaged in the construction, operation, 
maintenance and decommissioning of the two turbines and cable is expected to be the same. An increase 
in cable length of 1.5 nautical miles is equivalent to a 6.24 percent increase in activity associated with 
cable installation and related pollutant emissions. Due to the close proximity of the placement of turbines 
to the location in Alternative A and the negligible increase in activity associated with cable installation, 
impacts from Alternative B on air quality remain the same as Alternative A.  

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

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

Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and 
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to 
project construction, operation, maintenance and decommissioning. The air quality best management 
practices outlined in Section 4.16.4 of the RAP (2015) and the requirements of the General Conformity 
Determination would reduce the impacts in the Hampton Roads ozone maintenance area. Under 
Alternative C, the volume of vessel traffic and machinery engaged in the construction, operation, 
maintenance and decommissioning of the two turbines is expected to be the same. An increase in cable 
length of 1.0 nautical mile is equivalent to a 4.17 percent increase in activity associated with cable 
installation and related pollutant emissions. Due to the incrementally small increase in project related 
emissions, impacts from Alternative C remain the same as Alternative A. 

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

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, VOWTAP considered several criteria when examining potential export cable 
landfall locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location 
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be 
0.91 mi (1.46 km) from landfall to the interconnection point, slightly longer than the length under the 
Proposed Action (0.68 mile [1 km]). 
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Section 3.1.1.2 describes the reasonably foreseeable impacts of Alternative A on air quality and 
concluded that minor impacts could occur as a result of vessel traffic and the use of machinery due to 
project construction, operation, maintenance and decommissioning. The air quality best management 
practices outlined in Section 4.16.4 of the RAP (2015) and the requirements of the General Conformity 
Determination would reduce the impacts in the Hampton Roads ozone maintenance area. Under 
Alternative D, the volume of vessel traffic and machinery engaged in the construction, operation, 
maintenance and decommissioning of the two turbines is expected to be the same. The longer onshore 
cable route to Croatan Beach would cause a negligible increase in pollutant emissions from machinery. At 
its maximum, the alternate cable route required to make landfall at Croatan Beach differs from the 
Alternative A route by less than 300 m. Due to the close proximity of the alternate landfall location at 
Croatan Beach to the Camp Pendleton Beach, the impacts from construction, operations, maintenance and 
decommissioning related vessel traffic remains the same as Alternative A. 

3.1.1.6 Alternative E – No Action  

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

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

3.1.1.7 Cumulative Impacts Analysis 

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

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

Onshore, west of the Hampton Roads planning area, sources include transportation-related sources, which 
make up the largest percentage of the onshore NOx and CO emissions in the metropolitan area and 
includes the interstate highway system, especially the I-95 corridor that runs north-south from Maine to 
Florida and the coastal termination points (major ports and harbors) (Douglas et al., 2014). Other 
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emission contributions of NOx and CO are associated with minor transportation/freight movement 
highways that service the smaller ports and cities, and the numerous railway corridors along the coast that 
run north-south or terminate at the coastal port cities. The major contributors to emissions of NH3, PM10, 
and PM2.5 are area sources associated with population centers/activities. Area sources include home 
heating units, solvent utilization (architectural coatings/painting, auto refinishing, metal/wood refinishing, 
de-greasing, dry cleaning), petroleum storage and transport (gas stations, fuel terminals), solid waste and 
wastewater treatment facilities, landfills, small boilers, restaurants, outdoor grills, road dust, agricultural 
operations, and open burning. Major contributors of SO2 emissions are from large industrial point 
sources, such as electric generation units and other smaller industrial sources situated in a variety of 
locations along the Atlantic coast. The on-road, non-road, and area source sectors are equal contributors 
to anthropogenic VOC emissions, while forests, wetlands, crops, and other vegetation are contributors to 
biogenic VOC emissions along the Atlantic coast. Population growth and infrastructure expansion over 
the 20-year life of Alternative A would continue to increase these pollutant sources. 

Offshore there are a variety of anthropogenic pollutant sources associated with commercial marine 
vessels, recreational boating, military activities, and commercial fishing operations. The largest 
contributors to criteria pollutant emissions are commercial marine vessels. The highest density of 
emissions from these vessels are in areas offshore of the large commercial ports/harbors, major bay 
entrances (e.g., Chesapeake Bay) and river channels, and along designated commercial shipping lanes 
(USCG, 2012). Figure 18 depicts commercial marine vessel traffic density along the Atlantic coast. The 
colored areas are individual traces of marine vessel traffic paths with the “warmer” colors in the figure 
depicting higher vessel density and corresponding higher emissions, especially offshore of southern 
Virginia. Commercial marine vessels burning diesel or other fuel oil would primarily emit larger 
quantities of NOx, CO, and SO2 emissions and smaller quantities of VOC, PM10, PM2.5, and NH3 
emissions. With the passage of the federal Water Resources Development Act, the Port of Virginia will 
develop the Craney Island Marine Terminal, which includes an expansion of Craney Island (PVA, 2014). 
The terminal expansion would increase non-project-related vessel traffic and resulting pollutant emissions 
in the Hampton Roads area.  

The Proposed Action could indirectly result in future reductions in GHG and criteria air pollutants by 
generating data that will inform future deployment of carbon-free offshore wind energy—including 
development of the commercial lease directly adjacent to the proposed project area. 

Conclusion 

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

3.1.2 Water Quality 

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

The Proposed Action area spans coastal waters up to three nautical miles and marine waters from three to 
twelve nautical miles from the Virginia shore, and waters of the U.S. Exclusive Economic Zone up to 200 
nautical miles within the mid-Atlantic Bight off the coast of Virginia (RAP, 2015, Section 4.2.1.1). 
Within this Proposed Action area, water quality generally improves from coastal to marine locations, as 
onshore contaminants are more common than contaminants originating in marine waters, which are 
usually from sources of ships’ bilge and ballast water and sanitary waste. Ocean-going vessels sometimes 
discharge bilge and ballast water and sanitary waste prior to entering state waters due to state restrictions 
on vessel discharges (MMS, 2007). Although data specific to the water quality for the entire VOWTAP 
affected environment are not available through the National Coastal Condition Report (NCCR) (EPA, 
2012) the report does upgrade the overall condition of the mid-Atlantic region from poor to fair from 
2008 to 2012. Water quality conditions described in the 2012 NCCR were based on concentrations of 
dissolved oxygen, chlorophyll a, nitrogen, phosphorus, and water clarity. Data used for results of the mid-
Atlantic region described within the NCCR and those relevant to water quality for the Proposed Action 
were primarily collected during the summer months from 2003 to 2006 according to a random 
probabilistic sampling design.  

The VADEQ (2014b) routinely monitors estuarine waters entering the Proposed Action area. The primary 
location where pollutants, dissolved nutrients, groundwater discharge, and outflow from land surfaces 
enter the Proposed Action area is from Chesapeake Bay (RAP, 2015, Section 4.2.1.1). According to the 
VDEQ Final 2012 305(b)/303(d) Water Quality Assessment Integrated Report (VADEQ, 2014b), 3.4 
percent of estuarine waters assessed between January 2005 and December 2010 were reported to be 
impaired for recreation use and 92 percent of assessed estuarine waters were impaired for aquatic life use. 
Although the 2012 USEPA NCCR upgraded water quality from poor to fair for the mid-Atlantic region, 
monitoring data collected by the VDEQ for Virginia’s estuarine areas within the Proposed Action area 
confirm an impaired status for recreation and aquatic life uses.  

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

Total suspended matter concentrations are generally low in mid-Atlantic marine waters, with variations 
due to storm events, to location within the water column, to seasonality, and to different geologic origins 
that produce variability in sediment sources and grain sizes (MMS, 2007). Results of site-specific surveys 
of the Proposed Action area indicate that unconsolidated sediments comprise the majority of the area 
seafloor (Hobbs et al., 2008; RAP, 2015 Section 4.1.2.1). Sediment grain size testing and benthic analyses 
within the Proposed Action area show that the upper 10 to 16.4 ft (3 to 5 m) of the subsurface seafloor 
consists of sand or silty sand. Sand, the predominant sediment type in the Proposed Action area, does not 
readily preserve contaminants, and, thus, re-suspension of sediments is not a potential source of pollution. 
As recently as the spring of 2013, sands have been redistributed from offshore areas approximately 2.5 
miles (4.0 km) south of the Proposed Action area to replenish eroding beaches; the re-nourishment of 
Virginia beaches near the Proposed Action area has resulted in modification of local offshore bathymetry 
(City of Virginia Beach [CVB, 2014b]; RAP, 2015 Section 4.1.2.1). Localized bathymetric highs within 
the Proposed Action area experience erosion and separation of sediments; coarser sands and gravels are 
left on the shoals and finer materials deposit within bathymetric lows. Sand ridges, offshore bar remnants, 
and roots of barrier islands compose the bulk of localized bathymetric highs encountered within the 
Proposed Action area (RAP, 2015, Section 4.1.2.1; (Snedden and Dalrymple, 1999). Scour of the seafloor 
within the Proposed Action area is common where bottom currents often occur near the base of sand 
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ridges and other bathymetric features (RAP, 2015, Section 4.1.3.1). Scour in these areas can be minimal 
to moderate, depending on the intensity of ocean currents near the seafloor.  

Sediments move more than 20 percent of the time in a band along the mid-Atlantic Bight that includes the 
Proposed Action area. The RAP metocean study (RAP, 2015, Appendix E) used data from the U.S. 
Geological Survey East Coast Sediment Texture Database (Dalyander et al., 2012) and the Rutgers 
University Regional Ocean Modeling System, Experiment System for Predicting Shelf and Slope Optics 
(ESPreSSO, 2014) to estimate bottom shear stress and sediment mobility across the continental shelf of 
the Proposed Action area to describe the scour potential on offshore infrastructures such as WTG 
foundations and undersea cables. Results from these combined models predict that sediments in the 
Proposed Action area would be mobile approximately 10 to 20 percent of the time during winter months. 

3.1.2.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Construction and Installation 

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

Sediment transport analysis conducted for the RAP (2015, Appendix G) assessed the construction and 
installations of inter-array and export cables. Because jet plowing and ROV jet trenching for cable 
installation would temporarily dislodge some seabed into the water column, it could temporarily diminish 
water quality and clarity in the Proposed Action area. The height of the sediment plume above the 
seafloor is a function of the local hydrodynamics and grain size as well as the jetting associated with the 
plow. While the majority of fluidized sediment would settle back into the trench to provide cover for the 
cable, a portion of the fine sediments (<200 µm) could remain in suspension under the influence of the 
ambient currents; fine particles can remain in suspension for approximately six to seven minutes after 
initial release (RAP, 2015, Appendix G). The highest concentrations of sediment associated with cable 
installation would occur in the immediate vicinity (<10 m) of the trench, while the maximum zone of 
elevated suspended sediment on either side of the trench would be 150 m. Although concentrations could 
remain elevated at a distance of 50 m from the trench, the sediment plume would be confined to a 1-mm 
layer above the seafloor. The zone of influence for the trenching activities would be widest near the shore 
where current velocities are highest and narrowest offshore where current velocities are less. The plume 
height would be less than a tenth of a meter at the edge of the plume. Depending on the mobility of 
sediment transport from local ocean currents and the volume of sediment disturbed, jet plowing and ROV 
jet trenching effects to water quality would result in temporary sediment suspension localized within the 
water column.  

Vessel anchoring would result in an area of temporary disturbance that is not expected to exceed 23.19 
acres (9.4 hectares), and these areas are expected to recover quickly upon completion of construction 
activities, as the Proposed Action area is highly dynamic with sediment re-suspension and re-deposition 
occurring continuously in the Proposed Action area (RAP, 2015, Section 4.1.2.2). The construction of the 
foundations for the WTGs would also directly affect water quality by interfering with sediment processes 
and seafloor features. Tower foundations for a wind facility depend on the water depth and seabed 
morphology. Marine water quality could be affected by localized increases in total suspended sediment 
during construction and decommissioning activities, and/or by accidental spills or releases (e.g., mineral 
oil and lubricants, and diesel from back-up generators) during construction, operation and maintenance, 
and decommissioning of WTGs.  
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Operations and Maintenance 

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

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

Decommissioning 

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

Impacts of Non-routine Activities and Events 

Major factors impacting the water quality of the Proposed Action area are expected to include hurricanes, 
strong Nor’easter winds, waves, and currents associated with these storms, tides, and tidal currents. 
Currents on the shelf of the Proposed Action area generally have a velocity of less than 1.2 mph (1 knot) 
and change direction seasonally, generally flowing southerly in the winter and transitioning to northerly 
in the spring and summer. Waves and currents associated with seasonal storm events, particularly 
hurricanes, have the potential to cause seabed mobility in the Proposed Action area. Interaction between 
storm or wave currents can cause erosion, transport, or re-suspension and deposition of sediments. Seabed 
mobility within the Proposed Action area varies temporally and spatially with smaller seafloor changes 
caused by minor storms and more significant and large-scale changes caused by large storms. Dominion 
proposes to conduct regular monitoring for scour along the offshore cable routes, such as monitoring after 
major storm events. In the event that scour is detected, Dominion proposes to employ mitigation measures 
of scour control structures, e.g., rock armor or other proven systems, as well as routine monitoring for 
additional scour.  
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Impacts to water quality from accidental spills of oils, lubricants, and/or releases of solid debris or trash 
could occur during project construction, installation, or decommissioning. Each of the two proposed 
WTGs require hydraulic fluids; glycols for the generator cooling systems; secondary transformer cooling 
systems, and converters; synthetic ester liquids for the primary transformer cooling systems; and diesel 
fuel for the emergency back-up generators. Approximately 3553.2 gallons of oils, fuels, and lubricants 
would be required for the operation of two WTGs (RAP, 2015, Table 3.2-2). The spill containment 
strategy for each WTG includes 100 percent leakage-free joints at the connectors; high pressure and oil 
level sensors that can detect both water and oil leakage; and two retention tanks one at the bottom of each 
generator and one at the bottom of each transformer to contain 110 percent of the volume of potential 
leakages at each WTG. According to a 2013 BOEM study on the environmental risks, fate, and effects of 
chemicals associated with wind turbines on the Atlantic OCS (Bejarano et al., 2013), the probability of 
catastrophic spills would be very low (one time in 1,000 years). The most likely types of releases would 
be up to a few thousand gallons of oils (within range of the volume calculated within the RAP). These 
releases would cause minimal environmental consequences to water quality and would be spatially and 
temporally limited to the vicinity of the point of release (Bejarano et al., 2013). All onshore and offshore 
project facilities are designed with appropriate spill containment systems. All project activities would be 
implemented under a series of storm water management, erosion control, oil spill response, and marine 
trash and debris plans. Therefore, the potential that an accidental spill or release of trash and debris would 
have a cumulative effect on water quality is very low (RAP, 2015, pages 5.6).  

Conclusion 

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

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

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

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



40 

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

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

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

All the environmental consequences associated with selecting Alternative C would be the same as those 
associated with Alternative A, except for the specific local impacts associated with the placement of two 
turbines, a longer cable route to shore, impacts to navigation, and additional site characterization surveys.  

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

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

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

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP (2015), VOWTAP considered several criteria when examining potential export cable 
landfall locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location 
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be 
0.91 mile (1.46 km) from landfall to the interconnection point, slightly longer than the length under the 
Proposed Action (0.68 mile [1 km]). 

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

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

3.1.2.6 Alternative E – No Action 

NEPA requires the analysis of a No Action Alternative. Under the No Action Alternative, no research 
activities, including the construction, operation, maintenance and decommissioning of two turbines and 
export cable to shore, would be approved on the OCS offshore Virginia at this time. Under no action 
implemented under Alternative E, the impacts to water quality would not occur or be postponed.  

3.1.2.7  Cumulative Impacts Analysis 

The following is an analysis of the cumulative impacts on water quality that result from the incremental 
impact of Alternative A when added to other past, present, and reasonably foreseeable future actions. The 
reasonably foreseeable impacts to water quality within the project area from vessel discharges, sediment 
disturbance, and potential spills associated with Alternative A would be minor, if detectable. Water 
quality could be affected by increased concentrations of suspended sediments in locations specific to pile 
driving, cable laying, recurrent positioning of vessel anchors, jet plowing and ROV jet trenching, cable 
decommissioning, construction of WTG foundations, and the in-filling of scour holes. Accidental spills or 
releases of oils and/or chemical fluids could also occur during construction, operation, and 
decommissioning. Elevated suspended sediment concentrations and increased turbidity would occur 
within the immediate vicinity of the inter-array and export cable routes and sites of WTGs. Accidental 
releases and spills during construction and installation, operation, and decommissioning are unlikely. 
According to a 2013 BOEM study on the environmental risks, fate, and effects of chemicals associated 
with wind turbines on the Atlantic OCS (Bejarano et al., 2013), the probability of catastrophic spills 
would be very low (one time in 1,000 years). The most likely types of releases would be up to a few 
thousand gallons of oils (within range of the volume calculated within the RAP). These releases would 
cause minimal environmental consequences to water quality and would be spatially and temporally 
limited to the vicinity of the point of release (Bejarano et al., 2013). All onshore and offshore project 
facilities are designed with appropriate spill containment systems. All project activities would be 
implemented under a series of storm water management, erosion control, oil spill response, and marine 
trash and debris plans. Therefore, the potential that an accidental spill or release of trash and debris would 
have a cumulative effect on water quality is very low (RAP, 2015, Section 5.6).  

Use of the OCS sand borrow site at Sandbridge Shoals, near the VOWTAP area, could also overlap 
spatially and temporally with VOWTAP construction and operation. Dam Neck Naval Annex Coastal 
Restoration site, adjacent to Camp Pendleton, is a placement site for the Sandbridge Shoals borrow site. 
Sandbridge Shoals is also used by the U.S. Army Corps of Engineers for the renourishment of Sandbridge 
Beach, Virginia (2.2 milllion cubic yards of borrow material in 2013) and is under review by the U.S. 
Navy for use at Ft. Story, Virginia. Vessel traffic associated with dredging operations pose a risk of fuel 
spills and accidental release of trash and marine debris, Sediment disturbance from dredged materials 
could compound sediment disturbance from VOWTAP cable and WTG installation and 
decommissioning. Increased seafloor disturbance and turbidity from resource dredging operations would 
cause minor cumulative impacts to coastal and offshore water quality.  

Conclusion 

The reasonably foreseeable impacts to water quality within the project area from vessel discharges, 
sediment disturbance, and potential spills associated with Alternative A would be minor, if detectable. 
Elevated suspended sediment concentrations and increased turbidity would temporarily occur within the 
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immediate vicinity of the inter-array and export cable routes and sites of WTGs. Accidental releases and 
spills during construction and installation, operation, and decommissioning are unlikely during the 
Proposed Action. Even though releases are unlikely, if one were to occur the most likely types of releases 
would be up to several thousand gallons of oil and chemicals that would cause minimal environmental 
consequences to water quality; these spills would be spatially and temporally limited to the vicinity of the 
point of release. The continued use of OCS sand borrow sites offshore Virginia could increase the amount 
of seafloor disturbance and contribute to increased suspended sediment loads and turbidity along the 
VOWTAP cable route, and the sediment displacement associated with these activities could contribute 
cumulatively to those of VOWTAP, especially if the seafloor disturbance activities of all of these projects 
were simultaneously in operation.  However, as there are no permits issued at the closest OCS sand 
borrow site (Sandbridge Shoals) that coincide with VOWTAP activities, it is unlikely that any sand 
mining would occur simultaneously with VOWTAP cable installation. There is a greater likelihood that 
sand borrow areas (e.g., Wallops Island and Sandbridge Shoals) would be recovering from sediment 
disturbance during VOWTAP activities. Therefore, cumulative impacts to coastal and marine water 
quality are anticipated to be minor.  

3.2 Biological Resources 

3.2.1 Bats 

3.2.1.1 Description of the Affected Environment 

A detailed description of bats offshore Virginia can be found in Section 4.1.2.6.1 of the Mid Atlantic EA. 
The following information is a summary of the resource description incorporated from the Mid Atlantic 
EA, and relevant new information for the Proposed Action area that has become available since the 
document was prepared, including information from the RAP (2015). Species of bats that currently or 
historically occur in Virginia are listed in Table 8.  

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

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

Common namea Scientific name 

Cave Bats 

Big brown bat Eptesicus fuscus 

Eastern small-footed bat Myotis leibii 

Indiana bat E Myotis sodalist 

Gray bat E Myotis grisescens 

Little brown bat Myotis lucifugus 

Northern long-eared batPE Myotis septentrionalis 

Tri-colored bat Perimyotis subflavous 

Virginia big-eared bat E Corynorhinus townsendii virginianus 

Tree Bats 

Eastern red bat M Lasiurus borealis 

Evening bat Nycticeius humeralis 

Hoary bat M Lasiurus cinereus 

Seminole bat Lasiurus seminolus 

Silver haired bat M Lasionycteris noctivagans 

Southeastern bat Myotis austroriparius 

Southeastern Big-eared Bat Corynorhinus rafinesquii macrotis 
E Federally listed as endangered. 
PE Proposed endangered 
M Migratory  
a VADCR, 2014b 

 



44 

3.2.1.2 Impact Analysis of Alternative A (Preferred Alternative) 

It is possible that bats in the onshore project could be disturbed by operational noise and human activity 
during the brief three-month construction period from May to July with drilling activities occurring only 
during daylight hours and in conformance with local noise requirements (RAP, 2015, Table 3.4.1), 
maintenance and decommissioning phases (RAP, 2015, Section 3.7). However, the impacts from these 
disturbances are minimal, temporary, and negligible. While bats do not typically collide with stationary 
structures, dead bats have been found at the base of communication towers and large buildings during 
migratory periods after nights of inclement weather with low visibility (Crawford and Baker, 1981). 
Therefore, it is possible for a few bats to be blown off course by storms and high winds during the fall 
migration period and collide with offshore wind turbines.  

Standard Operating Conditions 

1) As a part of its RAP, DMME submitted a Bird and Bat Post-Construction Monitoring Plan 
(March 2015) (Monitoring Plan) to BOEM. DMME and/or Dominion will coordinate with 
BOEM, USFWS, and VDGIF on the contents of the Monitoring Plan and update the 
Monitoring Plan as necessary prior to its implementation.  

2) For the first full year after commencement of operations, the Monitoring Plan must include: 

a. Acoustic monitoring of bat activity. Acoustic monitoring devices must be mounted on 
both WTGs during the spring (mid-April to mid-June) and fall (mid-August to the end of 
October) migration periods. 

See also additional SOCs for bats in Section 3.2.3.2. 

Conclusion 

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

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

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

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

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

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

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

3.2.1.6 Alternative E – No Action  

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

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

Conclusion 

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

3.2.2 Benthic Resources 

3.2.2.1 Description of the Affected Environment 

A detailed description of benthic resources offshore Virginia can be found in Chapter 4.1.2.2.1 of the Mid 
Atlantic EA (BOEM, 2012a) and Chapter 4.2.1 of the Atlantic G&G FPEIS (BOEM, 2014a). The 
following information is a summary of the resource description incorporated from these environmental 
documents, and relevant new information for the Proposed Action area that has become available since 
those documents were prepared, including information from the RAP (2015). Discussion of impacts to 
fish and essential fish habitat are discussed in Section 3.3.2. 

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

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

Variations in global sea-level and localized subsidence and uplift of the Earth’s crust have created a 
complex series of sea-level transgressions and regressions. These changes have caused the coastline of 
Virginia to migrate—varying from low stands where the shoreline was at the continental shelf break, 
approximately 75 m (120 km) farther offshore than the modern coastline—to extreme highs where the 
coastline pushed inland and is believed to have covered nearly the entire state of Virginia (Oertel and 
Foyle, 1995; Hobbs et al., 2004). The geological features observed in the VOWTAP survey data collected 
along both the export cable survey corridor and research lease area can be directly attributed to either 
modern features created by the action of waves and currents or to relic features, deposited or eroded at 
previous stages of sea level over the last 500,000 years (Hobbs et al., 2004). The seafloor in the project 
area is composed of unconsolidated sediment, with crystalline bedrock buried deeply below. In areas 
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where older geological units outcrop at or near the seafloor, these units may be stiffer clays or more 
indurate, harder sands and muds. Erosion channels and other incised features have mostly been filled in 
by more recent Holocene sediments and have little to no seafloor expression (Hobbs et al., 2008). 
Localized bathymetric highs experience erosion and winnowing of sediments leaving coarser sands and 
gravels on the shoals and allowing deposition of finer material in the lows (Snedden and Dalrymple, 
1999). Sand ridges, the remnants of offshore bars (Snedden and Dalrymple, 1999) or the roots of barrier 
islands, now represent the majority of the localized bathymetric highs observed in the survey data (RAP, 
2015, Appendix F). 

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

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

Habitat Type1,2 Depth (m) Characterization3 (faunal 
zone) 

Characteristic Benthic Macrofauna 

Inner Shelf 0-30 
Course sands with finer 

sands off MD and VA (sand 
zone) 

Polychaetes: Polygordius, 
Goniadella and Spiophanes 

Central Shelf 30-50 (sand zone) 
Polychaetes: Goniadella,and 

Spiophanes 

Amphipods: Pseudunciola 

Central and Inner 
Shelf Swales 0-50 Occurs in swales between 

sand ridges (sand zone) 
Polychaetes: Polygordius, 

Lumbrineris, and Spiophanes 

Outer Shelf 50-100 (silty-sand zone) 
Polychaetes: Spiophanes 

Amphipods: Ampelisca vadrum and 
Erichthonius 

Outer Shelf Swales 50-100 
Occurs in swales between 

sand ridges (silty-sand 
zone) 

Amphipods: Ampelisca agassizi, 
Unciola, and Erichthonius 

Shelf Break 100-200 (silt-clay zone) NA 

Continental Slope >200 (none) NA 
1 Johnson, 2004;  
2 Boesch, 1979 
3 Pratt, 1973 

 

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

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

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

The type of sandy substrates found along the cable route and the project area provides habitat for infaunal 
annelids and mollusks and does not support any seagrasses, hardbottom, livebottom, or any other unique 
or sensitive habitat features. Low levels of occurrence of both echinoderms and cnidarians can be 
attributed to the soft sand substrates within the project area and cable corridor survey sites (RAP, 2015, 
Appendix J). 

3.2.2.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Construction 

The primary factors affecting the benthic resources described above during the construction phase of the 
Proposed Action are the HDD associated with the export cable landfall construction, jet plowing and 
ROV jet trenching of the export and inter-array cable routes, and the pile driving and anchoring of vessels 
associated with the wind turbine foundation. Installation using the self-propelled ROV jet trencher would 
be similar to the process described for the jet plow; however, installation activities would result in a 
narrower trench than the jet plow (approximately 1.6 ft. [0.5 m] as compared with 3.3 ft [1 m]). Therefore 
impacts from the jet plow are assessed. The HDD punch-out location is anticipated to be 2,789 ft to 3,281 
ft (850 to1,000 m) from the shore in a water depth of 20 ft (6 m) (Section 3.3 of the RAP). The punch-out 
and pull-through during the cable landfall construction are anticipated to take place over 4 weeks (the 
entire set-up for this activity is 8-11 weeks including the entire shore-based set-up and drilling operation). 
During this spring period (March through April) the benthic invertebrates would be subject to disturbance 
from sediment re-suspension and crushing by vessel anchors, jack-up barge spuds and cable protection. 
At the HDD punch-out location, the use of a rock berm would require the placement of a maximum of 
880 cubic yards (yd3) (672 cubic meters [m3]) of rock fill over a distance of approximately 30 m (98.4 ft). 
Use of the concrete mattresses would require the placement of a maximum of 117.7 yd3 (90 m3) of fill 
across the same distance. There is the possibility of the release of non-toxic drilling mud during the HDD 
operation. DMME and/or Dominion would develop and submit to BOEM an HDD contingency plan prior 
to construction in order to manage any accidental release of drilling fluids during construction (RAP, 
2015, Table ES-1). Because the drilling mud is non-toxic and there are no sensitive benthic resources 
within or adjacent to the construction area, there is very low risk that the accidental release of drilling 
mud would result in significant adverse impact to benthic resources. 

The expected direct area impact from cable laying is approximately 106 acres (43 hectares). The total area 
that would be disturbed in the construction of a wind turbine foundation is 191 acres (77.3 hectares). The 
installation of the inter-array cable, export cable, placement of cable protection (e.g., rock berm or 
concrete mattresses) and sandwave removal (e.g. trailer suction hopper dredging or mass flow excavator) 
at 5-8 sites, anchor-cable sweep and construction of the two turbine foundations would result in 
temporary to permanent alteration of benthic habitats. The total area expected to be disturbed by 
construction of the wind turbine foundations is 191 acres (77.3 hectares). This includes impacts from the 
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foundations, heavy-lift vessels, high-lift jack-up vessel, and temporary work areas (RAP, 2015, Table 3.2-
3). In the sand wave areas, the placement of a rock berm would require a maximum of 132,616 yd3 
(101,388 m3) of fill over a total distance of 7.2 km (4.5 mi). Use of the concrete mattresses would require 
the placement of a maximum of 28,417 yd3 (21,726 m3) of fill across the same distance. The expected 
direct impact from cable laying (both export and inter-array cables) is approximately 106 acres (43 
hectares). However, in addition to the direct impacts, it is expected that sediment would become 
suspended around the foundation construction and cable laying operations along the approximately 52-km 
transmission corridor. Re-suspended sediment would temporarily interfere with filter-feeding benthic 
fauna until the sediment resettled. The time of sediment suspension would depend upon ocean currents 
and sediment grain size. Based upon the sediment transport model included in Appendix G of the RAP 
(2015), the analysis indicates that TSS concentrations would be elevated up to approximately 6.6 ft (2 m) 
above the trench, and extending at increasingly shallow depths out to 100 to 160 m. Suspension would 
last for 6 to 7 minutes and the deposition of the re-suspended sediment would be less than 1 mm within 
100 m of the activity. This would give a total area of disturbance of approximately 2,785 acres (1,127 
hectares). Construction-related habitat disturbance would result in both permanent and temporary 
impacts. There would be the permanent loss of unconsolidated sand habitat within the footprint of the two 
turbine foundations, as well as within the 23.3 acre (9.4 hectare) footprint associated with the additional 
cable protection.  

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

Operations 

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

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

Decommissioning 

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

Impacts of Non-routine Events 

Non-routine impacts to benthic habitats from accidental spills of oils, lubricants, or releases of solid 
debris would occur during construction, installation, maintenance, or decommissioning of the two wind 
turbines. As described in the Water Quality Section 3.1.2 of this document, the most likely types of 
releases (totaling a few thousand gallons of oil) would be from vessel allisions and would cause minimal 
environmental consequences to water quality and ultimately to benthic habitat. These releases would be 
spatially and temporally limited to the vicinity of the point of release (Bejarano et al., 2013). Although the 
probability of occurrence would be low, a release scenario of the 3,554 gallons of oil attributed to the two 
turbines would result in surface area experiencing oil that exceeds 0.01 g/m2 (Bejarano et al., 2013). The 
volume threshold for lethal and sublethal toxicity for marine fish and shellfish is estimated at 1 µg/L 
(Bejarano et al., 2013). Furthermore, the likelihood that any lethal or sublethal toxins impacting benthic 
resources on the seafloor is very low due to suspension and dilution in upper layers of the water column. 



52 

Thus, it is highly unlikely that a catastrophic spill from the two VOWTAP wind turbine generators would 
result in toxicities or oiling that would threaten benthic communities. However, if a spill were to occur, 
there would be negligible impacts to benthic communities. 

Conclusion 

Impacts to benthic communities from the construction, operation, and decommissioning of two wind 
turbines offshore Virginia are anticipated to be negligible to moderate. Benthic communities are 
anticipated to recover to pre-construction conditions within 3 months to 2.5 years. Over the estimated 20-
year operational life of the two turbines, the foundations and cable protection would become encrusted 
with various marine fauna, and permanent changes to the benthic community would occur within 1 to 5 m 
of the turbine foundations. However, given the small area (approximately 1,000 m2) of the turbine 
foundations, these changes are not anticipated to impact the benthic communities of the central shelf 
beyond 1 to 5 m from the footprint of the foundations and within the localized surface area of the cable 
protection. The turbine foundations and cable protection are not anticipated to introduce non-native 
species as there is no indication that these structures would be located in an area that could facilitate the 
movement of non-native species across biogeographic boundaries. Furthermore, the size of the introduced 
structures is not anticipated to be of a magnitude that could serve as a large source or sink of non-native 
species. Decommissioning is anticipated to result in the disturbance of an area similar to that impacted 
from construction activities. Following decommissioning, the area is expected to recover to pre-
construction conditions within 3 months to 2.5 years. Impacts to benthic communities from petrochemical 
or chemical spills are anticipated to be highly unlikely and, if a spill were to occur, would have negligible 
impacts to benthic communities.  

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

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

The assessment of Alternative A concluded that the construction of the export cable route, inter-array 
cable route and turbine foundations are expected to result in temporary impacts to less than 0.04% of the 
inner and central shelf zones offshore Virginia. Benthic communities are anticipated to recover to pre-
construction conditions within 3 months to 2.5 years. Based on available information, this overall 
conclusion would be applicable to Alternative B. Seafloor data including sidescan sonar, multi-beam 
echosounder, and benthic sediment grab samples for OCS block 6061 are not included in reports 
submitted to BOEM. Although data for aliquots H, L, and P of OCS block 6061 are not available, data for 
aliquot D in OCS in OCS block 6111 located immediately to the south is available. These data (RAP, 
2015, Appendix F Section 10.3.1) show an area that contains the most rugged seafloor features of the 
surveyed area with slopes up to 5% and 7% on the shoreward and seaward side, respectively. If one were 
to assume that this general seafloor morphology continues northward into OCS block 6061, one could 
assume that, given the more rugged and complex physical seafloor features, benthic impacts would 
slightly increase above that anticipated under Alternative A. However, as previously stated this slight 
change would not result in a conclusion different than that reached for benthic habitat impacts under 
Alternative A.  
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3.2.2.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

The assessment of Alternative A concluded that the construction of the export cable route, inter-array 
cable route, and turbine foundations are expected to result in temporary impacts to less than 0.04% of the 
inner and central shelf zones offshore Virginia. Benthic communities are anticipated to recover to pre-
construction conditions within 3 months to 2.5 years. Based on available information this overall 
conclusion would be applicable to Alternative C. Seafloor data including sidescan sonar, multi-beam 
echosounder, and seven benthic sediment grab samples for OCS block 6112 are included in reports 
submitted to BOEM. These data (RAP, 2015, Appendix F Sections 10.3.4 and 10.3.5) show that the area 
is relatively flat, smooth and featureless. One notable area had a relatively high (64%) level of silt and 
organic content. However this was just one sample of the seven taken from the OCS block. The rest of the 
samples were predominantly sand. As a result, it is expected that impacts to benthic resources under 
Alternative C would be no different than that reached for benthic habitat impacts under Alternative A. 

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

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, DMME considered several criteria when examining potential export cable landfall 
locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location identified in 
the Proposed Action. It would be 0.91 mile (1.46 km) from landfall to the interconnection point, slightly 
longer than the length under the Proposed Action (0.68 mile [1 km]). 

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

3.2.2.6 Alternative E – No Action  

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

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

3.2.2.7 Cumulative Impacts Analysis  

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

Conclusion 

It is expected that benthic habitat would be at various states of recovery resulting from construction 
activities, sand mining, fishing, and storms during the construction and operation of the project. The 
cumulative impacts of the Proposed Action within the context of Virginia’s central shelf zone over that 
time period is not expected to be discernable from the effects of the other activities. The effect to benthic 
communities from all factors within the defined spatial and temporal bounds is expected to be minor. 
Cumulative impacts to benthic resources during the operational phase of the two VOWTAP turbines are 
expected to be undetectable beyond the immediate 1 to 5 m of the turbine foundations.  
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3.2.3 Birds 

3.2.3.1 Description of the Affected Environment 

Offshore Birds 

In the offshore environment, bird abundance generally declines as distance from shore increases Petersen 
et al., 2006; Paton et al., 2010). A study offshore New Jersey showed bird densities dropping 
precipitously a few miles from shore (NJDEP, 2010). In addition, the number of bird species also declines 
with distance from shore. For example, of the 160 bird species that use the Atlantic flyway, 55 species use 
offshore (5 to 20 km from shore) and pelagic environments, and the remaining 105 species use bays, 
coastlines, and near-shore environments (Watts, 2010).  

Offshore avian resources in and around the project area are well understood (BOEM, 2012a; BOEM, 
2014a; Williams et al., 2014); the “Compendium of Avian Occurrence Information” (O’Connell et al., 
2009) is a compilation of data from past surveys in the region that includes maps of modeled avian 
distribution and abundance. Lastly, Dominion conducted site-specific offshore and onshore surveys in the 
Proposed Project area to further describe the avian resources (RAP, 2015, Appendix L). The protocols for 
these surveys were developed in consultation with USFWS, BOEM, and VDGIF and finalized on April 
23, 2013 (RAP, 2015, Appendix L). The offshore surveys include a 1-nautical-mile (1.6 km) buffer 
around the proposed lease blocks and supplemental survey area (Offshore Study Area) (RAP, 2015, 
Appendix L). Compared to other areas in the Atlantic Ocean Continental Shelf, relatively low numbers of 
near shore, pelagic and gull species are predicted to occur within the project area (Figure 6; Figure 7; 
Figure 8; Figure 9). Although moderate numbers of northern gannets are predicted to be in the area 
(Figure 11), a large number of gannets (1,222) were observed in the offshore survey area on February 7, 
2014 (RAP, 2015, Appendix L). The large number of gannets accounted for 81% of all birds observed 
during the 13 surveys in the offshore survey area (RAP, 2015, Appendix L). In all, 45 bird species were 
detected within the marine portion of the project area, also known as the Transit Survey Area in the RAP 
(2015) (Table 10). 

Onshore Birds 

There is a comprehensive inventory of the flora and fauna (including a 101 bird species) on Camp 
Pendleton (i.e., Wolf et al., 2013) that was designed to inform Camp Pendleton’s Integrated Natural 
Resource Management Plan (INRMP), including NEPA documents. Thus, onshore avian resources along 
the preferred cable landfall site at Camp Pendleton Beach adjacent to a rifle range and the preferred 
underground cable route to the existing transmission network are well understood. In addition, there were 
onshore surveys (point counts) at the preferred export and fiber optic cable landfall site at Camp 
Pendleton Beach and along the associated onshore interconnection unground cable route (RAP, 2015, 
Appendix L). Point counts were conducted at four sites, six times from April 2013 to April 2014. 
Seventy-nine species were observed, and among the 3,578 individuals observed the most were Common 
Grackles (1,757) followed by Tree Swallows (426) and then Laughing Gulls (317). No federally listed 
species were observed during the survey period or by Wolf et al., (2013). Likewise, no osprey, bald eagle, 
or colonial wading bird nests were observed along the onshore interconnection cable and fiber optic cable 
routes. 
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Figure 6: VOWTAP Ship-based Avian Survey Transects, Offshore Survey Area, Transit Survey 
Area, and Research Lease Area 
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Table 10: Bird Species Known to be Present within Proposed Project’s Ocean Transit Area  

Species 

Audubon's Shearwater Great Black-backed Gull a, b Red Phalarope b 

Belted Kingfisher Greater Shearwater b Red-necked Grebe 

Black-legged Kittiwake a,b Herring Gull a, b Red-necked Phalarope a 

Black Scoter b Horned Grebe Red-throated Loon a, b 

Black Tern Laughing Gull a, b Ring-billed Gull a, b 

Bonaparte's Gull b Leach's Storm-petrel b Royal Tern a 

Brown Pelican Lesser Black-backed Gull a Sanderling a 

Caspian Tern Northern Flicker Sandwich Tern 

Common Grackle a Northern Fulmar a, b Short-billed Dowitcher 

Common Loon a, b Northern Gannet a, b Song Sparrow a 

Common Tern b Osprey Sooty Shearwater a, b 

Cory's Shearwater a, b Parasitic Jaeger Surf scoter a, b 

Double-crested Cormorant b Peregrine Falcon Whimbrel 

Dovekie a, b Purple Martin a White-winged Scoter a, b 

Dunlin Razorbill a, b Wilson's Storm-petrel a, b 
a Species present in Offshore Survey Area (Figure 6; RAP, 2015) 
b Species with maps showing predicted distribution and abundance (Kinlan et al., in prep.). 
Sources = O’Connell et al., 2009; RAP, 2015, Appendix Q 
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Figure 7: Predicted Average Annual Distribution of Near-shore Bird Species  

Black Scoter Common Eider, Common Loon, Common Tern, Double-crested Cormorant, Long-
tailed Duck, Razorbill, Roseate Tern, Red-throated Loon, Surf Scoter, and White-winged Scoter. 
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Figure 8: Predicted Average Annual Distribution of Pelagic Bird Species 

Cory’s Shearwater, Dovekie, Greater Shearwater, Northern Fulmar, Pomarine Jaeger, Red 
Phalarope, Sooty Shearwater, and Wilson’s Storm Petrel. 
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Figure 9: Predicted Average Annual Distribution of Gulls and Gannets 

Black-legged Kittiwake, Bonaparte’s Gull, Great Black-backed Gull, Herring Gull, Laughing Gull, 
Northern Gannet, and Ring-billed Gull. 
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Migratory Birds 

Despite the level of human development and activity present, the mid-Atlantic Coast plays an important 
role in the ecology of many bird species. The Atlantic Flyway, which encompasses all of the areas that 
could be potentially affected by Alternative A, is a major route for migratory birds, which are protected 
under the Migratory Bird Treaty Act of 1918 (MBTA). Chapter 4.2.9.3 of the Atlantic FPEIS (BOEM, 
2014a) discusses the use of Atlantic Coast habitats by migratory birds.  

The official list of migratory birds protected under the MBTA, and the international treaties that the 
MBTA implements, is found at 50 CFR § 10.13. The MBTA makes it illegal to “take” migratory birds, 
their eggs, feathers, or nests. Under Section 3 of Executive Order 13186, BOEM and USFWS established 
a Memorandum of Understanding (MOU) on June 4, 2009, which identifies specific areas in which 
cooperation between the agencies would substantially contribute to the conservation and management of 
migratory birds and their habitats (MOU, 2009). The purpose of the MOU is to strengthen migratory bird 
conservation through enhanced collaboration between the agencies (MOU, Section A). One of the 
underlying tenets identified in the MOU is to evaluate potential impacts to migratory birds and design or 
implement measures to avoid, minimize, and mitigate such impacts as appropriate (MOU, 2009, Sections 
C, D, E(1), F(1-3, 5), G(6)). 

Bald Eagles and Golden Eagles 

The Bald and Golden Eagle Protection Act of 1940, as amended (16 U.S.C. 668-668d) prohibits the 
“take” and trade of bald and golden eagles. However, golden eagles are not expected to occur within or 
adjacent to the project area because golden eagles do not nest in Virginia and migrate mostly along the 
Appalachian ridgelines that are located far from the project area. Thus, the project would have no effect 
on golden eagles. Bald eagles occur near wetlands such as seacoasts, rivers, large lakes, or marshes but 
not in the open ocean, thus the marine portion of the project would have no effect on bald eagles. During 
the onshore avian surveys, two bald eagles were observed in May 2013 (RAP, 2015, Appendix L).  

Birds Listed in the Endangered Species Act 

There are no critical habitats for birds listed in the Endangered Species Act (ESA) within the project area 
(offshore or onshore), and no ESA-listed bird species were detected during offshore and onshore surveys 
(RAP, 2015, Appendix L). However, three species of federally endangered or threatened species of birds 
can occur onshore and in coastal and marine waters offshore during part of the year. The northeastern 
U.S. population of the Roseate Tern (Sterna dougallii dougallii) is listed as endangered, and the Piping 
Plover (Charadrius melodus) and Red Knot (Calidris canutus rufa) are listed as threatened. These species 
use coastal habitats including beaches, marshes, and intertidal wetlands. The Bermuda Petrel (Pterodroma 
cahow; Cahow) is federally listed as endangered (35 FR 6069) and is endemic to Bermuda (Collar et al., 
1992), but it can occur offshore Virginia. The Black-capped Petrel (Pterodroma hasitata) is a candidate 
species to be listed as threatened or endangered and may also occur offshore Virginia. The Roseate Tern, 
Piping Plover, and Red Knot may pass through the marine portion of the project area during migration 
while the Cahow and Black-capped Petrel could potentially pass through the marine part of the project 
area during the non-breeding season.  

Piping Plover 

The Piping Plover is a small migratory shorebird that breeds in sandy dune-beach-riparian habitat along 
the Atlantic Coast, the Great Lakes, and the Great Plains regions of the United States and winters in 
coastal habitats of the southeastern United States, coastal Gulf of Mexico, and the Caribbean (Elliot-
Smith and Haig, 2004; USFWS 2009). The Great Lakes breeding population is listed as endangered, 
while the Atlantic Coast and Great Plains breeding populations are listed as threatened (USFWS, 2009). 
Critical wintering habitat has been established for the species along the coasts of North Carolina, South 
Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, and Texas (66 FR 36038). Only the Atlantic 
coast population is likely to occur within the project area.  
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Coastal development is the most likely cause of population declines and the primary anthropogenic threat 
to piping plovers. Other threats include disturbance by humans, dogs, and vehicles on sandy beaches and 
dune habitats (Elliott-Smith and Haig, 2004; USFWS, 2009). Despite these population pressures, there is 
little risk of near-term extinction of the Atlantic Coast population of piping plovers (Plissner and Haig, 
2000). Since the listing of this species in 1986, the Atlantic Coast piping plover population has increased 
240 percent, from approximately 790 breeding pairs to a preliminary estimate of 1,898 pairs in 2012 
(USFWS, 2013). Although increased abundance has reduced near-term vulnerability to extinction, piping 
plovers remain sparsely distributed across their Atlantic Coast breeding range, and populations are highly 
vulnerable to even small declines in survival rates of adults and fledged juveniles (USFWS, 2009). 
Nevertheless, the piping plover is among 72 species (out of 177 species on the Atlantic OCS) that ranked 
moderate in its relative vulnerability to collision with wind turbines (Robinson Willmott et al., 2013).  As 
of 2012, 259 pairs were nesting on the Virginia coast (USFWS, 2013) up from 100 in 1986 (USFWS, 
2011). The piping plover was not detected during onshore surveys (RAP, 2015) or from previous efforts 
at Camp Pendleton (Wolf et al., 2013).   

The Piping Plover breeding season extends from April through August. Piping Plovers arrive at breeding 
locations in mid-March and into April. Post-breeding staging in preparation for migration extends from 
late July through September. The breeding season and spring and fall migration overlap; therefore, at 
either end of the breeding season, there may be plover movement through the project area. The Atlantic 
coast population of Piping Plovers winters along the southern Atlantic coast from North Carolina to 
Florida and in the Bahamas and West Indies (Elliott-Smith and Haig, 2004). The migratory pathways 
along the coast and to the Bahamas are not well known (USFWS 2009; Normandeau et al., 2011). Due to 
the difficulty in detecting Piping Plovers in the offshore environment during migration because of 
nocturnal or high-elevation migratory flights (Normandeau et al., 2011), there are no definitive 
observations of this species in offshore environments greater than three miles from the Atlantic coast 
(Normandeau et al., 2011). 

Roseate Tern 

The Roseate Tern is a small tern that breeds in colonies. Birds from the Atlantic and Caribbean 
populations winter along the northeastern coast of South America (FWS, 2010); neither population has a 
breeding colony in Virginia (USFWS, 2010). Roseate terns in the northwestern Atlantic population are 
listed under the ESA as endangered, while terns in the Caribbean population are listed as threatened 
(USFWS, 2010). No critical habitat has been designated for this species (52 FR 42064). The USFWS 
published a five-year status review of the Roseate Tern that provides detailed information about the 
species (USFWS, 2010). The Roseate Tern is one among 61 species (out of 177 species on the Atlantic 
OCS) that ranked high in its relative vulnerability to collision with wind turbines (Robinson Willmott et 
al., 2013). The migration routes of Roseate Terns are poorly known but are believed to be largely or 
exclusively pelagic in both spring and fall (Nisbet, 1984; Gochfeld et al., 1998; USFWS, 2010).  

Roseate terns have been sighted along the length of the Virginia coastline (eBird, 2014). However, no 
roseates were detected during onshore and offshore surveys (RAP, 2015) or from previous efforts (Wolf 
et al., 2013; Williams et al., 2013). Nevertheless, very little Roseate Tern activity is expected to occur 
within the marine portion of the project area (Figure 10) (Kinlan et al., in prep. [Appendix L]). The model 
was built using 124 Roseate Tern sightings throughout the mid-Atlantic during the summer and fall 
months. The modeled results from Kinlan et al., (in prep.) are based on the relationship between Roseate 
Terns and distance from shore, sea surface temperature, turbidity, surface chlorophyll a, and other factors 
(Kinlan et al., (in prep. [Appendix H]). The model predicts (in blue) that terns are virtually absent from 
the marine portion of the project area. 
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Figure 10: Predicted Average Annual Distribution of Roseate Terns 

Red Knot  

The Red Knot is a shorebird that breeds in the central Canadian arctic and winters as far south as Tierra 
del Fuego in South America. Each May, Red Knots congregate in Delaware Bay during their northward 
migration to feed on horseshoe crab (Limulus polyphemus) eggs and refuel for breeding in the Arctic. 
There are sightings of red knots along the shores of Virginia (eBird, 2014).  No red knots were detected 
during onshore surveys (RAP, 2015) or from previous offshore (O’Connell et al., 2009; Williams et al., 
2013) and onshore efforts (Wolf et al., 2013). 

The Red Knot has declined dramatically over the past twenty years from a population estimated at 
100,000 to 150,000 down to 18,000 to 33,000 (Niles et al., 2008). The primary threat to the Red Knot 
population is the reduced availability of horseshoe crabs eggs in Delaware Bay arising from elevated 
harvest of adult crabs (Niles et al., 2008). Despite restrictions to the crab harvest, the 2007 horseshoe crab 
harvest was still greater than the 1990 harvest, and no recovery of Red knots was detectable (Niles et al., 
2009).  

Although the precise migration route has not been firmly established, recent studies using birds tracked 
with light-sensitive geolocators as well as analyses of large geospatial datasets of coastal observations 
have revealed some migratory patterns of Red knots in the U.S. Atlantic OCS (Niles et al., 2010; 
Normandeau Associates 2011; Burger et al., 2012a, 2012b). Some individuals traverse the northern 
sections of the U.S. Atlantic OCS as they travel directly between northeastern U.S. migratory stopover 
sites and wintering areas or stopover sites in South America and the Caribbean, while others follow the 



64 

U.S. Atlantic coast or traverse the U.S. Atlantic OCS further to the south as they move between U.S. 
Atlantic coastal stopover sites and wintering areas (Niles et al., 2010; Normandeau Associates, 2011; 
Burger et al., 2012a). 

Red Knots are known to fly very high during migration (78 FR 60024). It has been speculated that Red 
Knots are more vulnerable to collision with wind turbines during periods of poor visibility as they prepare 
to land (78 FR 60024). Despite the presence of many onshore turbines along the Red Knot’s migration 
route overland, there are no records of Red knots colliding with turbines (78 FR 60024). The Red Knot is 
one among 72 species (out of 177 species on the Atlantic OCS) that ranked moderate in its relative 
vulnerability to collision with offshore wind turbines (Robinson Willmott et al., 2013). 

Bermuda Petrel  

The Bermuda Petrel, or Cahow, is pelagic bird that is endemic to Bermuda and is federally listed as 
endangered (35 FR 6069). From October to June, the Cahow nests in burrows among the uninhabited 
islets of Bermuda. The Cahow was believed to be extinct in the 1620s; however, 18 breeding pairs were 
found on rocky islets in Castle Harbour in 1951, and an extensive conservation program has since 
developed, resulting in a record 101 breeding pairs in 2012 (Madeiros 2012). Cahows are extremely aerial 
birds and rarely land on the sea, feeding by snatching food or “dipping” near the sea surface. They are 
known to feed at night, primarily on squids but also on fishes and invertebrates to a lesser degree. They 
are also known to scavenge dead or dying prey floating on or near the sea surface (Warham 1990).  

Threats to the Cahow include the flooding of nesting areas by storms, destruction of nesting areas due to 
collapsing cliffs, and erosion, and rats (Dobson and Madeiros, 2008). The Cahow is one among 61 
species (out of 177 species on the Atlantic OCS) that ranked high in its relative vulnerability to collision 
with offshore wind turbines (Robinson Willmott et al., 2013). 

Outside of the breeding season, the Cahow is probably widespread in the North Atlantic, following the 
warm waters on the western edges of the Gulf Stream, feeding on squid near the surface at night. There 
are confirmed sightings of the Cahow offshore North Carolina (Lee, 1987) plus one record offshore that is 
110 nautical miles due east of the Virginia WEA (eBird, 2014). The Cahow was not detected during 
offshore surveys (RAP, 2015) or from previous efforts (O’Connell et al., 2009; Williams et al., 2013). 

Black-Capped Petrel 

The Black-capped Petrel is a rare seabird found in North America and the Caribbean. Today, there are 
only 13 known breeding colonies and an estimated 600 to 2,000 breeding pairs. The USFWS conducted a 
12-month status review to determine whether the Black-capped Petrel be listed under ESA (77 FR 
37367). Current breeding populations are known only on the island of Hispaniola (Goetz et al., 2012) 
where the loss of forest habitat, predation by introduced mammalian predators, and collisions with 
communication towers have contributed to the bird’s decline. Several potential and emerging threats at 
sea include fisheries bycatch, collisions with wind farm structures, oil platforms, and oil spills (Goetz et 
al., 2012). The Black-capped Petrel is one among 61 species (out of 177 species on the Atlantic OCS) that 
ranked high in its relative vulnerability to collision with offshore wind turbines (Robinson Willmott et al., 
2013). 

The Black-capped Petrel is typically found over waters deeper than 1,000 m (Simons et al., 2013). At 
night, they feed on squid and small fish near the surface. Black-capped Petrels may occasionally be seen 
off the Outer Banks of North Carolina, the Georgia Embayment, and other portions of the South Atlantic 
Bight (Cape Hatteras, North Carolina, to Cape Canaveral, Florida) (Simons et al., 2013). Over the last 10 
years, there has been several sightings offshore Virginia (eBird, 2014). The black-capped petrel was not 
detected during offshore surveys (RAP, 2015) or from previous efforts (O’Connell et al., 2009; Williams 
et al., 2014). 
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3.2.3.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events  

VOWTAP is a small-scale demonstration project with two turbines 24 nautical miles from shore adjacent 
to the Virginia WEA. The impacts of construction activities to avian resources associated with technology 
testing for demonstration projects have been addressed (MMS, 2007; Sections 5.2.9.2 and 5.2.9.3) and are 
expected to be negligible. Likewise, the impacts of meteorological tower construction and 
decommissioning to avian resources are expected to be negligible which is addressed in the Mid Atlantic 
EA (BOEM, 2012a). Generally, the activities associated with construction and decommissioning of 
meteorological towers and their impacts to avian resources are nearly identical to those associated with 
the construction and decommissioning of turbine generators, and therefore will not be discussed further in 
this revised EA.  

Only two activities in the proposed VOWTAP are different from those that were previously covered by 
the Mid Atlantic EA (BOEM, 2012a), laying cable and operating the two wind turbines. As in other 
projects (USACE, 2014; BOEM, 2014d),  the activity of laying subsea cable is not expected to impact 
avian resources and will not be discussed further in this revised EA (RAP, 2015, Section 3.3.4.3). 
Onshore activities (drilling, cable laying and installation of boxes) would occur within disturbed areas 
(parking lots and along a right-of-ways) and to minimize any potential impacts to sensitive shoreline 
habitats, horizontal directional drilling would be used to install the underground onshore interconnection 
cable. The closest known occupied bald eagles nests (VB06501 & VB0702) are approximately 1.2 miles 
south of the onshore project area (CCB, 2014), thus the impact of onshore activities (e.g., horizontally 
drilling a sub-terrain cable near a rifle range and along an existing road) would be negligible to bald 
eagles. Impacts to other onshore avian resources are also expected to negligible.  

Operation 

The primary impact to avian resources during operations is collision with the rotating turbine blades. An 
estimated 234,000 birds are killed annually in collisions with 44,577 wind turbines in the contiguous U.S. 
which is approximately 5.3 (95% confidence interval = 2.2-7.4) per turbine (Loss et al., 2013), and others 
report similar findings (e.g., Erickson et al., 2014). Estimating avian (or bat) mortality at a terrestrial wind 
facility is a relatively simple and straightforward process comprised of conducting ground searches for 
bodies and statistically adjusting the counts upward to account for the probability not seeing the body and 
for the probability that the body was devoured by scavengers. For obvious reasons, similar methods 
cannot be applied to estimate avian mortality at offshore wind facilities.  

On the OCS offshore, the predicted bird activity is relatively low at the preferred site for wind turbine 
generators (Figures 7-9); this includes the most common bird observed, the Northern Gannet, during the 
offshore surveys of the project area (Figure 11). When turbines are present, many birds in the area would 
likely avoid the turbine site altogether, especially the species that ranked “high” in vulnerability to 
displacement by offshore wind energy development such as Northern Gannets, Red Throated Loons and 
Common Loons. In addition, a relatively small percentage (12.1%, n = 104) of birds observed in the area 
flew at rotor swept height, the majority of those birds were Northern Gannets (98) followed by some 
loons and gulls in winter (RAP, 2015, Appendix L). The observed Northern Gannet flight heights in the 
proposed turbine area are consistent with flight height distribution modelled from over 44,000 Northern 
Gannet observations (Johnston et al., 2014). When turbines are present, many birds (e.g., northern 
gannets, red throated loons and common loons) will likely avoid the turbine site altogether, especially the 
species that ranked “high” in vulnerability to displacement by offshore wind energy development  
(Robinson Willmott et al., 2013). In addition, when turbines are present, many birds would likely adjust 
their flight paths to avoid wind turbines by flying above, below or between them (e.g., Desholm and 
Kahlert, 2005; Plonczkier et al., 2012), and others may take extra precautions to avoid turbines when the 
turbines are moving (e.g., Vlietstra, 2008; Johnston et al., 2014).  
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Despite this information, there still may be concerns regarding the large number (1,222) of Northern 
Gannets observed in February 2014 (RAP, 2015, Appendix L). For this project, an offshore collision risk 
model (Band, 2012) was used to better understand the potential risk to birds from operating turbines 
proposed in VOWTAP on northern gannets. Among other things, Table 11 includes the inputs used in the 
model. Most of the model inputs (monthly density of flying gannets, proportion flying in the rotor swept 
zone, turbine specifications, and facility dimensions) were obtained or calculated from the RAP. The 
monthly proportion of time operational was based on the estimate time the wind was above turbine cut-in 
and below cut-out speeds (RAP, 2015, Appendix E). This estimate does not include down time due to 
maintenance, unscheduled repairs or other reasons which can on average reduce the turbine operational 
time to 80 percent (Feng et al., 2010); a decrease in operational time will reduce the estimated mortality to 
birds.  Like other studies (e.g., WWT, 2012), an avoidance rate of 98% was used for gannets. Given that 
the observed gannet flight heights at the proposed site were consistent with flight distribution described in 
Johnston and others (2014), the estimated annual mortality rate from the Band “extended model” was 
used.  

Despite the apparent large number of gannets observed during winter near the proposed site, the project’s 
estimated mortality rate to northern gannets is one per year (Table 12 for model outputs) and would likely 
be even lower if the model inputs accounted for down-time due to maintenance, unscheduled repairs or 
other reasons. Given that northern gannets do not breed in the U.S. and its North American population has 
been growing at 3% annually (Mowbray, 2002) to 107,640 breeding pairs (Watts, 2010), the predicted 
impact of collisions on northern gannets from the proposed project is minor.  Due to the very small 
numbers of other birds observed during the offshore surveys the estimated annual mortality rate would 
very likely be zero for other species for the proposed project.    
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Figure 11: Predicted Average Annual Distribution of Northern Gannets 
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Under poor visibility conditions (fog and rain), migrating birds become disoriented and circle lighted 
communication towers instead of continuing on their migratory path, greatly increasing their risk of 
collision (Huppop et al. 2006).  However, red flashing aviation safety lights are commonly used at land-
based wind facilities without any observed increase in avian mortality compared with unlit turbine towers 
(Kerlinger et al., 2010). Thus, to minimize attracting birds (including passerines) to the wind turbines and 
to decrease the collision risk, red flashing aviation safety lights (i.e., L-864 medium intensity aeronautical 
obstruction light that emits infrared energy within 675 to 900 nanometers at a flash rate of 20 flashes per 
minute) would be used on wind turbine nacelles. Although the towers will be lit with USCG approved 
marine navigation lights for mariners, these low intensity lights pose minimal if any impacts to birds (Orr 
et al., 2013).  During the construction phase of the project work lights would be down-shielded to 
minimize direct and indirect lighting of the water surface (RAP, 2015). To further avoid attracting birds, 
anti-perching devices would be installed on the foundations to reduce the potential for collisions (RAP, 
2015. Lastly, after consultation with the federal and state agencies, Dominion would implement a post-
construction monitoring program during operation of the Project to evaluate actual impacts from the wind 
turbines (RAP, 2015). These SOCs are described in detail below. 

Given the small scale of the project, the relatively few birds in the proposed turbine area, the estimated 
avian mortality rate per turbine of 5.3 in the U.S., the low annual estimated mortality rate for the most 
common bird, and behavioral responses of birds to offshore wind turbines, the project would pose a very 
low risk of collision for birds. If Piping Plovers are near the project area during spring and fall migrations, 
it is very likely that these birds would fly over the turbine site. Therefore, the impact to Piping Plovers is 
likely to be negligible. Although it is possible that some Roseate Terns may traverse the project turbine 
site during spring and fall migration periods (Burger et al., 2011), the impact to Roseate Terns is likely to 
be negligible. If Red Knots are near the project area during spring and fall migrations, it is very likely that 
these birds would fly over the turbine site. Therefore, the impact to Red Knots is likely to be negligible. 
Although there is a chance that a Cahow may drift through the project area as a vagrant, the impact to the 
Cahow is likely to be negligible. Although there is a chance that a Black-capped Petrel may drift through 
the project area as a vagrant, the impact to the Black-capped Petrel is likely to be negligible.  

In conclusion, the impacts to avian resources (including ESA-listed species) due to collisions with the two 
offshore wind turbines are expected to range from negligible for most species and minor for Northern 
Gannets. 
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Table 11: Screen Shot of the Inputs Used in the Actual Band (2012) Collision Risk Model for Northern Gannets  
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Table 12: Screen Shot of the Results from the Actual Band (2012) Collision Risk Model for Northern Gannets 
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Impacts of Non-routine Activities and Events 

Chapter 5.2.24 of the PEIS and in subsequent environmental documents (BOEM 2012a and BOEM 
2014a), discusses in detail potential non-routine events and hazards that could occur during data 
collection activities. The primary events and hazards are: (1) severe storms such as hurricanes; (2) 
collisions between the structure or associated vessels with other marine vessels or marine life; and (3) 
spills from collisions or during generator refueling. None of the impacts discussed in BOEM’s previous 
assessments are unique to the project area and have been addressed in the Mid Atlantic EA (BOEM, 
2012a). Therefore, the impacts to avian resources from these non-routine events are expected to be 
negligible. 

Standard Operating Conditions 

The RAP (2015) describes reporting and efforts to minimize environmental impacts. These efforts are 
clarified below to be consistent with BOEM requirements based on consultations with other agencies.  If 
impacts are greater than those assessed in this revised EA, additional mitigation measures may be 
required (30 CFR § 585.801).  

1) Lighting Requirements: 

a. DMME and/or Dominion will use only red flashing strobe-like lights for aviation 
obstruction lights (see Impacts of Routine Activities and Events above) and that emits 
infrared energy within 675 to 900 nanometers to be compatible with Department of 
Defense night vision goggle equipment.  

b. Any lights used to aid marine navigation by DMME and/or Dominion during 
construction, operation, and decommissioning must meet USCG requirements for private 
aids to navigation [http://www.uscg.mil/forms/cg/CG_2554.pdf]. 

c. For lighting on WTGs and support vessels not described in (a) or (b) above, DMME 
and/or Dominion must use such lighting only when necessary, and the lighting must be 
hooded downward and directed when possible to reduce upward illumination and the 
illumination of adjacent waters. 

2) DMME and/or Dominion must install anti-perching devices on WTGs in order to minimize the 
attraction of birds to WTGs and reduce the potential for collisions. 

3) As a part of its RAP, DMME submitted a Bird and Bat Post-Construction Monitoring Plan 
(March 2015) (Monitoring Plan) to BOEM. DMME and/or Dominion will coordinate with 
BOEM, USFWS and VDGIF on the contents of the Monitoring Plan and update the 
Monitoring Plan as necessary prior to its implementation.  

4) For the first full year after commencement of operations, the Monitoring Plan must include: 

a. Thermal imaging/ infrared camera monitoring to estimate collision and avoidance rates of 
birds.  These cameras must be mounted on both WTGs, and must sample during the 
spring (early April to the end of May) and fall (mid- August to the end of October) 
migration periods and during the winter(mid-January to mid-March); 

b. Boat-based avian surveys, in order to estimate bird density and to compare to pre-
construction estimates; and 

5) Following delivery of the comprehensive monitoring report (see 6(b) below), DMME and/or 
Dominion will coordinate with BOEM, USFWS and VDGIF to discuss the potential need for 
reasonable revisions to the Monitoring Plan, including technical refinements, 
recommendations for new mitigation measures or monitoring methods to reduce impacts per 
30 CFR § 585.800. If the reported monitoring results deviate substantially from the revised 
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environmental assessment (see Impacts of Routine Activities and Events above), BOEM may, 
as a result of this coordination, require that DMME and/or Dominion modify and comply 
with the Monitoring Plan. 

6) Reporting Requirements: 

a. DMME and/or Dominion will provide monthly progress reports on post-construction 
monitoring to BOEM, USFWS, and VDGIF during the first full year the project is 
operational.  The progress report of no more than two pages must include a summary of 
all work performed, an explanation of all overall progress, and any technical problems 
encountered.   

b. DMME and/or Dominion will provide to BOEM, USFWS, and VDGIF a comprehensive 
monitoring report (within 120 days of completion of the last boat-based survey). All data, 
analyses, and summaries regarding ESA listed and non-ESA-listed birds and bats will be 
included in the monitoring report. 

c. By January 31, DMME and/or Dominion must provide BOEM, USFWS, and VDGIF an 
annual report documenting any dead birds or bats found on vessels and structures during 
construction, operations and decommissioning. The annual report must contain the 
following information: the name of species, date found, location, a picture to confirm 
species identity (if possible), and any other relevant information.  Carcasses with Federal 
or research bands must be reported to the USGS Bird Band Laboratory 
(https://www.pwrc.usgs.gov/bbl/).  

d. DMME and/or Dominion must store the raw data from all surveys and monitoring 
activities according to accepted archiving practices.  Such data must remain accessible to 
BOEM and USFWS, upon request, for the duration of the lease. 

Conclusion 

The risk of avian collision with two offshore turbine generators would be negligible for most species and 
minor for Northern Gannets because of the small number of turbines proposed and their distance from 
shore and the low estimated annual mortality. Impacts on marine and coastal birds from the discharge of 
waste materials or the accidental release of fuels are expected to be negligible because of the very limited 
amount of vessel traffic and construction activity that might occur with construction/installation, 
operation, and decommissioning of two offshore turbine generators. Impacts to avian resources with the 
activity of laying offshore cable and associated activities and the impacts to birds from onshore activities 
associated with cabling in existing parking lots and along roads are expected to be negligible. Overall, the 
impacts from the proposed project would be negligible for most species and minor for Northern Gannets. 

3.2.3.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

Under Alternative B, BOEM would approve research activities including the construction, operation, 
maintenance, and eventual decommission of two turbines within aliquots H, L, P of OCS Block 6061 
offshore Virginia. Given OCS Block 6061 is adjacent to OCS Block 6111 (the Proposed Action) and the 
change in the offshore cable route would be slight, reasonably foreseeable impacts on avian species due to 
Alternative B would be indistinguishable from those in Alternative A (the Proposed Action).  

3.2.3.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

Under Alternative C, BOEM would approve activities including the construction, operation, maintenance 
and eventual decommission of two turbines within the Virginia WEA (OCS Blocks 6062 and 6112). 
Given these OCS blocks are next to OCS Block 6111 (the Proposed Action) and the change in the 
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offshore cable route would be slight, reasonably foreseeable impacts on avian species due to Alternative 
C would be the same as Alternative A (the Proposed Action). Also, any reasonably foreseeable impacts 
due to avian species of Alternative C would be indistinguishable from those in Alternative A. 

3.2.3.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. This alternate landfall site is 1,000 ft north of the landfall site for Alternative A (Camp 
Pendleton Beach), located between a rifle range and a paved parking lot. The cable route heads west then 
south to intersect the proposed export cable route in Alternative A. Given the close proximity of the 
landfall sites and routes, any foreseeable impacts on avian species due to Alternative D would 
indistinguishable from those in Alternative A (the Proposed Action). 

3.2.3.6 Alternative E – No Action  

Under the No Action Alternative, no activities, including the construction, operation, maintenance and 
eventual decommission of two turbines and an export cable to shore would occur in the OCS offshore 
Virginia at this time. Any potential environmental impacts on avian species, described in Section 3.2.3.2 
of this revised EA would not occur or would be postponed. Opportunities for the collection of 
meteorological, oceanographic and biological data offshore Virginia would also not occur or would be 
postponed. 

3.2.3.7 Cumulative Impacts Analysis 

The effects of the Proposed Action were determined individually for most species and were determined to 
be negligible except for Northern Gannets, which were determined to be minor. The cumulative activities 
are discussed in detail in Section 2.6 and includes nine reasonably foreseeable activities: (1) site 
assessment activities; (2) wind energy development; (3) geological and geophysical activities; (4) 
transmission line installation; (5) marine minerals use; (6)dredged material disposal; (7) LNG terminal 
operation; (8) military range complexes and civilian space program use; and (9) shipping and marine 
transportation. Among these foreseeable activities, the only risk to avian resources is from wind energy 
development, specifically the operation of wind energy turbines.  

Wind Energy Development 

Bird species are known to strike operating wind turbines. Currently, there are no wind turbines under 
construction or operating offshore North America. The permitted wind energy facilities Block Island, 
Fisherman’s Energy, and Cape Wind (Section 2.6.3) are much closer to shore and near avian resources 
and have many more turbines. This may increase their potential impact to avian resources, especially to 
near-shore avian resources. In contrast, the abundance of birds at the proposed wind turbine site 
(including sites in Alternatives B-D) is relatively low, and the size of the proposed project is small, being 
comprised of only two turbines. Only one animal of the most common species, Northern Gannet, is 
predicted to die from collision with operating wind turbine generators each year; moreover, the North 
American population of gannets is growing at a rate of 3 percent annually (i.e., a few thousand each year).  

Conclusion 

The small contribution of the Proposed Action or the alternatives to other past, present and reasonably 
foreseeable actions that may impact avian resources would not be significant and would not appreciably 
affect the long-term extent or value of the resource.  
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3.2.4 Coastal Habitats 

3.2.4.1 Description of the Affected Environment 

The affected environment is located offshore the Atlantic Coastal Plain. The general description of coastal 
habitats along the Atlantic Coastal Plain is described in detail in Chapter 4.2.13 of the Programmatic EIS 
(MMS, 2007) and summarized in this section. The following sections include a description of the affected 
coastal environments for VOWTAP. 

The Preferred Alternative offshore Virginia has a complex range of diverse coastal habitats consisting of 
barrier islands, sand spits, beaches, dunes, tidal and non-tidal wetlands, mudflats, and estuaries (MMS, 
2007). Much of the Virginia shoreline has been altered to some degree due to development, agriculture, 
vessel and ground traffic, industry, agriculture, beach replenishment, and shore protection activities such 
as jetties (MMS, 2007). One fundamental property of the Virginia coastal zone is that it is composed 
entirely of unconsolidated sediments, such as sand and silt, with no exposures of bedrock or hard, 
consolidated sediments (Hobbs, 2006). Consequently, sedimentary processes—erosion, transport, and 
deposition—are active on timescales of minutes to millennia and are constantly reshaping the coast. Rates 
of local sea level rise in the Atlantic Coastal Plain, especially in the Chesapeake Bay region, are greater 
than the global average, and ecosystems adjacent to the Chesapeake Bay are already heavily degraded and 
vulnerable to climate-related impacts. Sea-level rise in the mid-Atlantic region may cause flooding and 
erosion that could impact coastal infrastructure including ports and harbors (EPA, 2009). 

Field identifications delineated four jurisdictional wetland and coastal habitats in the Proposed Action 
area, including two palustrine wetlands (i.e., free-flowing aquatic systems) and two lacustrine open water 
areas (i.e., stillwater ecosystems). Both occur along the proposed onshore inter-connection cable and fiber 
optic cable route. No other jurisdictional coastal habitats were identified within the onshore Proposed 
Action area (RAP, 2015, Section 4.8).  

3.2.4.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Because Dominion sited the project area to avoid jurisdictional wetlands and coastal habitats, the only 
potential impact-producing factor on this area would be indirect disturbance from sedimentation, erosion, 
or storm water runoff. No direct impacts to coastal habitats are anticipated during project construction and 
installation, operation and maintenance, and decommissioning. As stated in the Mid Atlantic EA, impacts 
to coastal habitats from routine activities would include possible increases in wake-induced erosion 
around coastal waterways that may be used by project vessels and increases in sedimentation and storm 
water runoff associated with onshore cable construction and installation. 

Construction and Installation 

All onshore construction activities would occur along existing roads and rights-of-way or within 
previously disturbed areas. Dominion would install the proposed onshore inter-connection cable and fiber 
optic cable via HDD to further minimize impacts to surrounding coastal habitats (RAP, 2015, Section 
4.8.2). All construction activities and associated disturbances would be located outside of delineated 
wetlands. This includes the HDD work Area, proposed locations for the switch cabinet, the proposed 
onshore inter-connection cable and fiber optic cable along with the associated splice pits and construction 
work areas, and the interconnection station. Construction and installation would not result in permanent 
removal or fill to wetlands and coastal habitats or other jurisdictional waters. There would be no 
conversion of forested wetlands to other wetland types.  

The increased volume and velocity of runoff from impervious surfaces can increase water level 
fluctuations in wetlands and may result in scouring of stream channels and bank erosion. Streams, 
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wetlands, and seagrass beds may also be affected by increased sedimentation and turbidity during 
construction by disturbance of substrates or erosion of disturbed upland soils. Contaminants may be 
introduced in stormwater runoff or in discharges from vessels. Dominion intends to implement a storm 
water-management plan to avoid or minimize potential erosion impacts from all onshore construction 
activities; the storm water-management plan proposed by Dominion would provide mitigation measures 
for any possible impacts from construction activities near coastal habitats.  

Disturbance of beaches, dunes, or other coastal habitats by the onshore inter-connection cable and fiber 
optic cable may result in direct habitat losses from excavation as well as indirect impacts. Beach or dune 
substrates may be difficult to stabilize, and erosion may occur adjacent to the cable route. Establishment 
of vegetation cover might be slow, possibly resulting in prolonged losses of dune habitat. Indirect impacts 
from HDD used for cable installation could include accidental losses of drilling fluid. Due to regulations 
stipulated within the Virginia Coastal Zone Management Program (VCP), onshore facilities would not be 
located where sensitive coastal resources occur.  Therefore, construction of facilities and installation of 
power cables would likely result in negligible to moderate impacts to coastal habitats. 

Operations and Maintenance 

Operation and maintenance of project wind turbines and the associated cabling would require periodic 
visits to offshore project locations. Impacts of vessel traffic associated with facility maintenance could 
include effects of increased wave action on barrier beaches. However, the vessel traffic proposed for 
periodic visits to offshore project locations would not be sufficient to cause considerable wave action, 
and, therefore, any increased wave action would have a negligible impact on nearby beaches.  

Decommissioning 

At the end of the Preferred Alternative’s useful life, the decommissioning of the onshore components of 
VOWTAP would be similar to construction but in reverse. As with construction activities, potential 
impacts to sensitive coastal habitats would be avoided (RAP, 2015, Section 4.8.2). The removal of the 
electric generation cable would be expected to result in impacts similar to construction, with direct and 
indirect disturbance of subtidal and intertidal substrates and coastal onshore habitats. Following the 
restoration of soil elevations and re-establishment of plant communities, these habitats would be expected 
to fully recover. Impacts from decommissioning activities would likely result in negligible to moderate 
impacts on coastal habitats. 

Impacts of Non-Routine Activities and Events 

Fuel and chemical spills could occur as results of vessel collisions and allisions or leaks or from chemical 
releases, including oils associated with routine operations and maintenance of offshore wind turbines. 
Contact with diesel fuel from backup generators of turbines could result in injury or mortality of wetland 
vegetation, wildlife, or other biota associated with coastal habitats. Loss of tidal marsh vegetation could 
result in erosion of marsh substrates, with subsequent conversion of marsh habitat to open water. Spilled 
fuels could penetrate beach substrates or could persist in the two palustrine wetlands and two lacustrine 
open-water areas identified within the onshore project area. Cleanup operations may also result in long-
term impacts to barrier beaches or wetlands, such as trampling of vegetation, incorporation of petroleum 
deeper into substrates, increased erosion, or removal of substrates. Leaks from vessels should be 
minimized by compliance with Bureau of Safety and Environment Enforcement and USCG requirements 
for spill prevention and control. Fuel spills would likely be relatively small, and spill response would 
likely minimize impacts, allowing for habitat recovery. The probability of simultaneous release of the 
several thousand gallons of fuel and chemicals estimated for project activities, as well as any release of oil 
from vessel allisions would be very low and, therefore, unlikely to significantly impact coastal habitats 
(Bejarano et al., 2013). Impacts would be limited spatially and temporally to the vicinity of the point of 
release (Bejarano et al., 2013). Therefore, impacts to coastal habitats from accidental diesel fuel or 
unanticipated chemical spills, should one occur, would likely be negligible, localized and temporary.  
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Conclusion 

Because onshore facilities would be constructed along existing roads and rights-of-way or within 
previously disturbed areas, impacts from construction of facilities would likely result in negligible to 
moderate impacts to coastal habitats. The disturbance of beaches, dunes, or other coastal habitats by cable 
installation may result in direct habitat losses from excavation, sedimentation, storm water runoff, 
accidental loss of drilling fluid, and erosion adjacent to the cable route which may indirectly impact 
coastal habitats during construction and installation. Due to regulations stipulated within the VCP, 
onshore facilities would not be located where sensitive coastal resources occur.  Furthermore, any 
possible increased wave action due to vessel traffic associated with facility operation and maintenance 
would produce negligible effects, if any, on barrier beaches. Similar to impacts associated with project 
construction and installation activities, disturbance of subtidal and intertidal substrates and onshore 
landscapes during decommissioning activities would likely result in negligible to moderate impacts on 
coastal habitats. Impacts to coastal habitats from accidental diesel fuel or unanticipated chemical spills, 
should one occur, would likely be negligible, localized, and temporary.  

3.2.4.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)  

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

The location of the export cable landfall of Alternative B is estimated at 25.5 nautical miles from the 
placement of the 2 proposed wind turbines and the Virginia shore. Under Alternative B, the placement of 
2 turbines in OCS block 6061, located directly north of the area of the Proposed Action, would accrue the 
same local factors identified for the Proposed Action would affect the same area identified for Alternative 
A. The export cable landfall location for Alternative B is the same as Alternative A; therefore, any 
foreseeable impacts to coastal habitats due to Alternative B would not be distinguishable from those 
analyzed for the Proposed Action described in Alternative A.  

Alternative B would not result in any change in the type or intensity of effects to coastal habitats when 
compared with the preferred alternative.  

3.2.4.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

Alternative C includes the placement of two turbines on OCS blocks (6062 and 6112) within the Virginia 
WEA, and an extension of the offshore export cable route to the Virginia shore. Because the export cable 
landfall location for Alternative C is the same as Alternatives A and B, the extension of the offshore 
export cable route would impact the same coastal habitats and with the same intensity of effect as would 
the route of the export cable on Alternatives A and B.  
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The extended cable route associated with Alternative C would slightly increase the area of coastal habitat 
that would be impacted, but any impacts to coastal habitats from Alternative C would be indistinguishable 
from those associated with the preferred Alternative.  

3.2.4.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, Croatan Beach public parking lot would be used as the export cable landfall 
location. VOWTAP considered several criteria when examining potential export cable landfall locations 
(RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location with similar habitats to 
those identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would 
be 0.91 mile (1.46 km) from landfall to the interconnection point, slightly longer than the length under the 
Preferred Alternative (0.68 mile [1 km]). 

Alternative D would entail increased public access to the export cable landfall location of the Croatan 
Beach public parking lot. Although the alternate export cable landfall location does not contain any 
wetlands or sensitive coastal habitats, the possibility of increased public access to the site could impact 
adjacent sensitive coastal habitats. The coastal habitats associated with the alternate export cable landfall 
are similar to the coastal habitats associated with Alternative A.  

The increased public access to the export cable landfall location associated with Alternative D may 
impact sensitive coastal habitats adjacent to the onshore project location. The coastal habitats typical to 
the alternate export cable landfall location of Alternative D are similar to the coastal habitats associated 
with Alternative A, and impacts to typical coastal habitats caused by Alternative D would be no different 
than impacts to the typical coastal habitats of Alternative A.  

3.2.4.6 Alternative E – No Action  

Under the No Action Alternative, no research activities, including the construction, operation, 
maintenance and decommissioning of two turbines and export cable to shore, would be approved on the 
OCS offshore Virginia. There would be no impacts to coastal habitats under the No Action Alternative.  

3.2.4.7 Cumulative Impacts Analysis 

The facilities under the Proposed Action would be located to avoid wetlands and other sensitive coastal 
habitats, and the Proposed Action would not have a meaningful direct or indirect cumulative impact on 
these resources. The storm water pollution prevention and erosion control measures proposed during 
VOWTAP onshore construction would avoid or minimize any potential erosion impacts to surrounding 
coastal waters and wetlands. Depending on the need for OCS sand resources in the Camp Pendleton and 
Virginia Beach areas, the Sandbridge Shoal borrow site could pose a reasonably foreseeable cumulative 
impact to the VOWTAP proposed area (Hobbs, 2006). If beach nourishment and dredging activities 
associated with coastal and dune habitat restoration were to overlap with onshore VOWTAP construction, 
installation, and decommissioning, minor cumulative impacts to coastal habitats within the VOWTAP 
area and vicinity could occur.  

Conclusion 

Although the Proposed Action would not have a meaningful direct or indirect cumulative impact on 
coastal habitats, beach nourishment and dredging activities associated with the Sandbridge Shoals borrow 
site could pose minor cumulative impacts to coastal habitats if these activities were to occur 
simultaneously with VOWTAP construction, installation, and decommissioning.  
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3.2.5 Fish and Essential Fish Habitat 

3.2.5.1 Description of the Affected Environment 

Fish 

A detailed description of fish and essential fish habitat (EFH) offshore Virginia can be found in Chapter 4 
(Sections 4.1.2.7.1.1 and 4.1.2.7.1.2) of the Mid Atlantic EA (BOEM, 2012a) and Section 4.2.5 of the 
Atlantic G&G FPEIS (BOEM, 2014a). The following information is a summary of the resource 
description incorporated from these environmental assessments, and relevant new information for the 
Preferred Alternative area that has become available since those documents were prepared, including 
information from the RAP (2015). The discussion of benthic resources can be found in Section 3.2.2.  

The mid-Atlantic continental shelf has diverse and abundant fishery resources due, in part, to its 
overlapping species ranges from New England and the south Atlantic. Table 13 characterizes the major 
demersal finfish assemblages of the MAB, which is applicable to the project area. Many of the fish 
species found in the project area are of importance due to their value as commercial and/or recreational 
fisheries. However, some of the species are of special concern due to their depleted population status. All 
of the species present play a role in the ecosystem of the MAB as predator, prey, or in some other 
ecosystem function. A description of fishing activities and the economic value of fisheries is detailed in 
Section 3.4.6. More information regarding fish and fish habitat can be found in BOEM’s Atlantic OCS 
FEIS for proposed geological and geophysical activities in the mid and south Atlantic planning areas 
(BOEM 2014a). 

Several demersal species and there seasonal and shelf associations are presented in Table 13. Bottom 
water temperatures in the project area are in the 8° to 12° C range but are quite dynamic as the area is 
warmed by the Gulf Stream during summer and cooled by the Labrador current in the winter. Coastal 
(middle and inner shelf) pelagic species that may be found in the project area include requiem sharks 
(Carcharhinidae), dogfish sharks (Squalidae), anchovies (Engraulidae), herrings (Clupeidae), mackerels 
(Scombridae), jacks (Carangidae), mullets (Mugilidae), bluefish (Pomatomidae), and cobia 
(Rachycentridae). Coastal pelagic species traverse shelf waters of the project area throughout the year. 
Many of these species migrate north or south of the project area during particular seasons. 

With the exception of sharks, rays, and anadromous fish species, many fish listed above broadcast their 
eggs into the water column and have larval stages that are also entrained in the water column where 
currents, tides, wind, and other forces transport them over a variety of spatial scales. Fish eggs and larvae 
are generally distributed in an inner shelf, outer shelf, and slop/oceanic groups as represented for 
demersal fish in Table 13. Factors such as temperature, salinity, frontal boundary positions, and locations 
of adult spawning sites contribute to the formation and maintenance of these groups. 

Endangered and Threatened Marine Fish 

Marine fish species of concern that occur in the project area include the ESA-listed endangered Atlantic 
sturgeon, and two ESA candidate species, the dusky shark and the American eel. The Atlantic sturgeon 
(Acipenser oxyrinchus oxyrinchus), was listed by NMFS on February 6, 2012, through a final rule listing 
4 Distinct Population Segments (DPS) of the species as endangered, and one DPS (the Gulf of Maine) as 
threatened (77 FR 5914). Atlantic sturgeon are currently known to occur in 35 rivers, including 20 in 
which spawning is known to occur (ASSRT, 2007). Atlantic sturgeon occupy coastal waters and estuaries 
when not spawning, generally in shallow, near shore areas dominated by sand or gravel substrate at depth 
between 33 and 164 feet (10 and 50 meters) (ASSRT, 2007). The closest known spawning river to the 
project area is the James River, which empties into the Hampton Roads/Chesapeake Bay estuary. The 
presence of juvenile and adult sturgeon in the York River indicates that spawning may occur in that river 
as well (Greene et al., 2009). Shelf areas <18-m (59 ft) deep offshore and the sandy shoals offshore of 
Oregon Inlet, North Carolina, appear to be areas of concentration during summer months (Laney et al., 
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2007). The area of high concentration offshore of Virginia was centered from 15 to 37.5 km (9.3 to 23.3 
mi) from shore, and the maximum distance from shore during winter was about 112.5 km (70 mi).  

The dusky shark (Carcharhinus obscurus), currently undergoing a status review by NMFS, may be found 
in the mid-Atlantic occurring from the surf zone to well offshore and from surface waters to depths of 
39.6 m (1300 ft). The dusky shark is not commonly found in estuaries due to a lack of tolerance for low 
salinities. The species migrates northward in summer and southward in fall. 

American eel (Anguilla rostrata), currently undergoing a status review by the USFWS, are found in fresh, 
brackish, and coastal waters from the southern tip of Greenland to northeastern South America. American 
eels begin their lives as eggs hatching in the Sargasso Sea. Although a lot is unknown about American eel 
migrations, it is generally thought that they arrive on the mid-Atlantic continental shelf from the Sargasso 
sea as glass eels between January and May (Greene et al., 2009). After years of maturation in estuaries 
and river systems they make a final spawning migration back to the Sargasso Sea in the fall. They are the 
only species of freshwater eels in the Western Hemisphere (Greene et al., 2009). 

Fisheries 

Table 13 gives a general guide to the demersal finfish assemblages in the mid-Atlantic. However, in 
addition to the demersal finfish; there are also important commercial shellfish and pelagic finfish that may 
be found in the project area. Important managed shellfish on the mid-Atlantic continental shelf include 
scallops, horseshoe crabs, surfclams, and ocean quahogs. Pelagic species include herring, menhaden, 
bluefin tuna, and several shark species. A complete list of the species present in the project area that have 
EFH designated through the Magnuson-Stevens Fishery Conservation and Management Act is included in 
Table 14. Additional information on mid-Atlantic fishery management plans can be found on the mid-
Atlantic Fishery Management Council website (AFMC, 2014). 

Essential Fish Habitat  

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) requires 
fishery management councils to: (1) describe and identify EFH in their respective regions; (2) specify 
actions to conserve and enhance that EFH; and (3) minimize the adverse effects of fishing on EFH. The 
Magnuson-Stevens Act requires Federal agencies to consult on activities that may adversely affect EFH 
designated in fishery management plans. Chapter 4.2.5.1.3 of the Atlantic G&G FPEIS (BOEM, 2014a) 
provides additional detail on EFH in the mid-Atlantic bight.  

The fishery management councils identify habitat areas of particular concern (HAPCs) within fishery 
management plans. HAPCs are discrete subsets of EFH that provide extremely important ecological 
functions or are especially vulnerable to degradation. The project area and the cable route do not overlap 
with any designated HAPC. However, sandbar shark and summer flounder HAPCs have been designated 
within potential vessel transit routes into Hampton Roads, Virginia. Specifically, the summer flounder 
HAPC overlaps with native species of macroalgae, seagrasses, and freshwater and tidal macrophytes 
within their defined EFH. Sandbar shark HAPC is within the lower Chesapeake Bay and mouth of the 
Bay.  

BOEM has determined that EFH has been designated for the species listed in Table 14, for one or more 
life stages in the project area. 
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Table 13: Major Recurrent Demersal Finfish Assemblages of the mid-Atlantic Bight 

Boreal 

Species Assemblage 

Boreal Warm 
Temperate Inner Boreal Warm 

Temperate 

Spring 

Atlantic cod 
Little skate 
Sea raven 
Monkfish 
Winter flounder 
Longhorn sculpin 
Ocean pout 
Silver hake 
(Whiting) 
Red hake 
White hake 
Spiny dogfish 

Black sea bass 
Summer flounder 
Butterfish 
Scup 
Spotted hake 
Northern 
searobin 

Windowpane 
flounder Fourspot flounder 

Shortnose 
greeneye 
Offshore hake 
Blackbell 
 rosefish 
White hake 

Fall 

White hake 
Silver hake 
(whiting) 
Red hake 
Monkfish 
Longhorn sculpin 
Winter flounder 
Yellowtail 
flounder 
Witch flounder 
Little skate 
Spiny dogfish 

Black sea bass 
Summer flounder 
Butterfish 
Scup 
Spotted hake 
Northern 
searobin 
Smooth dogfish 

Windowpane 
flounder 

Fourspot flounder 
Cusk eel 
Gulf stream 
flounder 

Shortnose 
greeneye 
Offshore hake 
Blackbelly 
rosefish 
White hake 
Witch flounder 

Source: Colvocoresses and Musick (1984).  

 

Table 14: Fish Species and Life Stage for which EFH has been Designated in the Project Area 
 

Species Eggs Larvae Juveniles Adults 

Silver hake / Whiting (Merluccius 
bilinearis) x x x  

Red Hake (Urophycis chuss) x x x  

Witch flounder (Glyptocephalus 
cynoglossus) x x   

Windowpane flounder (Scophthalmus 
aquosus) x x x  
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Species Eggs Larvae Juveniles Adults 

Atlantic sea herring (Clupea 
harengus)   x x 

Monkfish (Lophius americanus) x x   

Bluefish (Pomatomus saltatrix) x x x x 

Long finned squid (Loligo pealeii) x x x  

Short finned squid (Illex illecebrosus) x x   

Atlantic butterfish (Peprilus 
triacanthus)   x x 

Summer flounder (Paralichthys 
dentatus) x x x x 

Scup (Stenotomus chrysops) x x x x 

Black sea bass (Centropristis striata) x x x x 

Surf clam (Spisula solidissima) x x x x 

Ocean quahog (Artica islandica) x x x x 

Spiny dogfish (Squalus acanthias)  x x x 

King mackerel (Scomberomorus 
cavalla) x x x x 

Spanish mackerel (Scomberomorus 
maculatus) x x x x 

Cobia (Rachycentron canadum) x x x x 

Red drum (Sciaenops occelatus)a x x x x 

Sand tiger shark (Carcharias taurus)  x  x 

Atl. sharpnose shark (Rhizopriondon 
terraenovae)    x 

Dusky shark (Carcharhinus obscurus)  x x  

Shortfin mako shark (Isurus 
oxyrinchus)  x   

Sandbar shark (Carcharhinus  x x x 
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Species Eggs Larvae Juveniles Adults 

plumbeus) 

Scalloped hammerhead shark 
(Sphyrna lewini)   x  

Tiger shark (Galeocerdo cuvieri)  x x x 

Bluefin tuna (Thunnus thynnus)   x x 

Clearnose Skate x x x x 

Swordfish (Xiphias gladius)   x  

Skipjack tuna (Katsuwonus pelamis)    x 
a Red Drum EFH is no longer designated outside of the Gulf of Mexico Fishery 
Management Council. However, designated EFH for this species was shown in the 10’ x 
10’ minute squares overlapping the Project Area. 

 

Due to the fact that an important impact producing factor to fish from the proposed activities is from the 
sound produced during construction of the two turbines, primarily pile driving, it is important to give a 
brief summary of the hearing capabilities of fish. Sound plays a major role in the lives of all fishes (e.g., 
Zelick et al., 1999; Fay and Popper, 2000). This is particularly the case because sound travels much 
farther in water than other potential signals, and it is not impeded by darkness, currents, or objects in the 
open water environment. In addition to listening to the overall environment and being able to detect 
sounds of biological relevance (e.g., the presence of a reef, the sounds produced by swimming predators), 
many species of bony fishes (but not elasmobranchs [sharks and rays]) communicate with sounds and use 
sounds in a wide range of behaviors including, but not limited to, mating and territorial interactions (see 
Zelick et al., 1999). 

Basic data on hearing provide information about the range of frequencies that a fish can detect and the 
lowest sound level that a fish is able to detect at a particular frequency; this level is often called the 
“threshold.” Hearing thresholds have been determined for perhaps 100 species (Fay, 1988; Popper et al., 
2003; Ladich and Popper, 2004; Nedwell et al., 2004; Ramcharitar et al., 2006; Popper and Schilt, 2008). 
Table 15 summarizes data for selected species of interest for this analysis. The explanation of the hearing 
categories shown in the fourth column is explained below the table. These data demonstrate that, with few 
exceptions, fishes cannot hear sounds above about 3-4 kHz, and the majority of species are only able to 
detect sounds to 1 kHz or below. There have also been studies on a few species of cartilaginous fishes, 
with results suggesting that they detect sounds to no more than 600 or 800 Hz (e.g., Myrberg et al., 1976; 
Myrberg, 2001; Casper et al., 2003; Casper and Mann, 2006). Because most fish tissue is similar in 
density to water, sound pressure and particle motion propagate through the body of a fish, affected only 
by tissue, bone, or organs of differing density. Any structures within the body with different densities 
respond differently from other tissues and provide a mechanism for sound detection (Helfman et al., 
1997). Available data, while very limited, suggest that the majority of marine species do not have 
specializations to enhance hearing and probably rely on both particle motion and sound pressure for 
hearing. Most importantly, it should be noted that hearing capabilities vary considerably between 



83 

different bony fish species, and there is no clear correlation between hearing capability and environment. 
There is also broad variability in hearing capabilities within fish families (Table 15). 

Table 15: Marine Fish Hearing Sensitivity 

Family 
Common 
Name of 

Taxa 

Highest 
Frequency 
Detected 

(Hz)a 

Hearing 
Categoryb 

Reference Notes 

Asceripensidae Sturgeon 800 2 Lovell et al., 2005; 
Meyer et al., 2010 

Several different 
species tested. 
Relatively poor 

sensitivity 
Anguillidae Eels 300 2 Jerkø et al., 1989 Poor sensitivity 

Batrachoididae Toadfishes 400 2 
Fish and Offutt, 1972; 

Vasconcelos and 
Ladich, 2008 

N/A 

Clupeidae 

Shad, 
menhden >120,000 4 Mann et al., 1997; 

Mann et al., 2001 

Ultrasound detecting, 
but sensitivity relatively 

poor 
Anchovy, 
sardines, 
herrings 

4,000 4 Mann et al., 2001 
Not detect ultrasound, 

and relativley poor 
sensitivitiy 

Chondrichthyes 
[Class] 

Rays, 
sharks, 
skates 

1,000 1 Casper et al., 2003 
Low frequency hearing, 

not very sensitive to 
sound 

Gadidae 

Atlantic 
cod, 

haddock, 
pollack, 

hake 

500 2 
Chapman and 

Hawkins, 1973; Sand 
and Karlsen, 1986 

Probably detect 
infrasound  

(below 40 Hz). 
Best hearing 100-300 

Hz 

Grenadiers -- 3? Deng et al., 2011 

Deep sea, highly 
specialized ear 

structures suggesting 
good hearing, but no 
measures of hearing 

Gobidae Gobies 400 1 or 2 Lu and Xu, 2009 N/A 

Labridae Wrasses 1,300 2 Tavolga and 
Wodinksy, 1963 N/A 

Lutjanidae Snappers 1,000 2 Tavolga and 
Wodinksy, 1963 N/A 

Malacanthidae Tilefish -- 2 N/A No data 

Moronidae Striped 
bass 1,000 2 Ramcharitar 

unpublished N/A 

Pomacentridae Damselfish 1,500 – 
2,000 2 Myrberg and Spires, 

1980 N/A 

Pomadasyidae Grunts 1,000 2 Tavolga and 
Wodinsky, 1963 N/A 

Polyprionidae Wreckfish -- 2 N/A No data 

Sciaenidae 
Drums, 

weakfish, 
croakers 

1,000 2 
Ramcharitar et al., 

2004; Ramcharitrar et 
al., 2006 

Hear poorly 
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Family 
Common 
Name of 

Taxa 

Highest 
Frequency 
Detected 

(Hz)a 

Hearing 
Categoryb 

Reference Notes 

Silver 
perch 3,000 3 

Ramcharitar et al., 
2004; Ramcharitrar et 

al., 2006 
N/A 

Serranidae Groupers -- 2 N/A No data 

Scombridae 

Yellowfin 
tuna 1,100 2 Iversen, 1967 With swim bladder 

Tuna 1,000 1 Iversen, 1969 Without swim bladder 
Bluefin 
tuna 1,000 2 Song et al., 2006 Based only on ear 

anatomy 
a Lower frequency of hearing is not given because, in most studies, the lower end of the hearing 
bandwidth is more a function of the equipment used than determination of actual lowest hearing 
threshold. In all cases, fish hear below 100 Hz, and there are some species studied, such as 
Atlantic cod, Atlantic salmon, and plaice, where fish have been shown to detect infrasound, or 
sounds below 40 Hz. 
b See text below for explanation. 
Note: Hearing capabilities of fish in gray cells can only be surmised from morphological data 
Sources: Data compiled from reviews in Fay (1988) and Nedwell et al., (2004). Updated names 
available at: www.fishbase.org. 

 

The hearing categories referred to in column 4 in Table 15 above are the following: 

Group 1: 

Fishes that do not have a swim bladder. These fishes are likely to use only particle motion for 
sound detection. The highest frequency of hearing is likely to be no greater than 400 Hz, with 
poor sensitivity compared to fishes with a swim bladder. Fishes within this group would include 
flatfish, some gobies, some tunas, and all sharks and rays (and relatives). 

Group 2: 

Fishes that detect sounds from below 50 Hz to about 800-1,000 Hz. These fishes have a swim 
bladder but no known structures in the auditory system that would enhance hearing, and 
sensitivity (lowest sound level detectable at any frequency) is not very great. Sounds would have 
to be more intense to be detected when compared to fishes in Group 3. These species detect both 
particle motion and pressure, and the differences between species are related to how well the 
species can use the pressure signal. A wide range of species fall into this category, including tuna 
with swim bladders, sturgeons, salmonids, etc. 

Group 3: 

Fishes that have some kind of structure that mechanically couples the inner ear to the swim 
bladder (or other gas bubble), thereby resulting in detection of a wider bandwidth of sounds and 
lower intensities than fishes in other groups. These fishes detect sounds to 3,000 Hz or more, and 
their hearing sensitivity, which is pressure driven, is better than in fishes of Groups 1 and 2. There 
are not many marine species in Group 3, but this group may include some species of sciaenids 
(Ramcharitar et al., 2006). It is also possible that a number of deep-sea species fall within this 
category based on the morphology of their auditory system (e.g., Popper, 1980; Deng et al., 
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2011). Other members of this group would include all of the tophysan fishes, though few of these 
species other than catfishes are found in marine waters. 

Group 4: 

All of these fishes are members of the herring family and their relatives (Clupeiformes). Their 
hearing below 1,000 Hz is generally similar to fishes in Group 1, but their hearing range extends 
to at least 4,000 Hz, and some species (e.g., American shad) are able to detect sounds to over 180 
kHz (Mann et al., 2001). 

3.2.5.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Construction 

Sound Producing Factors 

There are very substantial gaps in the current understanding of the effects of man-made sounds on fish 
(Hawkins et al., 2014), however, sufficient information is available to confirm that man-made sources of 
noise can and do affect fish, fisheries and invertebrates adversely (Normandeau, 2012). The introduction 
of acute and chronic sound sources into the marine environment may impact fish through masking of 
communication and other sounds of the natural environment and through physical sound pressure related 
impacts. The primary sounds that VOWTAP would introduce during construction would be acute in that 
they would be of limited spatial and temporal exposure. The pile driving would take place non-
continuously during daylight hours for approximately 7 days per foundation (14 days total). The number 
of strikes per pile is estimated at 2,000 strikes for the 3 raked piles and 500 strikes for the center caisson 
pile. During the construction period from May through July (RAP, 2015, Sections 3.3.4 and 3.4), other 
sound-producing factors include vessel movement (including dynamic positioning thrusters). Additional 
geophysical and geotechnical work during operation and maintenance would be intermittent throughout 
the operational life time of the project (RAP, 2015, Section 3.6). Of these sound sources the only one 
likely capable of producing physical injury to fish is the pile driving activity. The other sources would 
likely only result in temporary, on the order of hours, behavioral impacts. Thus, the discussion below 
focuses on impact from the pile driving for the installation of the IBGS jacket foundation. 

The National Marine Fisheries Service (NMFS) has established interim acoustic impact thresholds for 
marine fish. The criteria were developed for the acoustic levels at which physiological effects (i.e., 
physical injury) to fish could be expected. It should be noted, that these are onset of physiological effects 
and not levels at which fish are necessarily mortally damaged. The interim criteria are:  

• Peak sound pressure level (SPL): 206 decibels relative to one micro-Pascal (dB re 1 μPa);  
• Cumulative sound exposure level (SELcum): 187 decibels relative to one micro-Pascal-squared 

second (dB re μPa2-s) for fishes above 2 grams (0.07 ounces); and  
• SELcum: 183 dB re 1 μPa2-s for fishes below 2 grams (0.07 ounces). 

For the purposes of establishing behavioral effects NMFS has used 150 dB re 1 μPa root mean square 
(RMS) as a conservative indicator of the noise level at which there is the potential for behavioral effects 
on fish. NMFS has been clear that exposure to noise levels of 150 dB re 1 μPa RMS would not always 
result in behavioral modifications nor that any behavioral modifications would rise to the level of take 
(i.e., harm or harassment). However, the potential exists, upon exposure to noise at this level, for fish to 
experience some behavioral response. Behavioral responses could range from a temporary startle to 
avoidance of an ensonified area. As indicated above, for assessing injury, NMFS has a cumulative sound 
exposure level of 187 dB 1 µPa2-s; however, recent studies (Popper et al., 2013) suggest that a cumulative 
sound exposure level for fish mortality or mortal injury from pile-driving activity to be: 207 dB re 1 µPa2-
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s for Group 3 fish, 210 dB SELcum for Group 2 fish, 219 dB SELcum for Group 1 fish, and 210 dB 
SELcum for eggs and larvae.   

Noise generated from pile driving could have pathological, physiological, or behavioral effects on marine 
fish. Unmitigated construction noise could disturb normal behaviors (e.g., feeding) of marine fish if they 
were present within the construction area during pile-driving activities. However, the soft start procedure 
for pile driving (see Section 3.2.6, Marine Mammals and Sea Turtles, and Appendix A) is expected to 
allow marine fish that may be impacted to leave the area (Table 16). Regarding cumulative noise 
exposure, the injury to marine would occur only if they were to remain within the ensonified area for the 
full duration of continuous pile-driving activity. Similar to peak pressure, fish are expected to move away 
from injurious sound levels during the soft start procedure in such a manner as to not be cumulatively 
exposed to 187 dB noise levels for the full duration of pile driving. It is extremely unlikely that fish 
would remain within this distance for the full duration of pile-driving activities given the extent of 
suitable habitat outside the action area. In total pile driving is expected to result in moderate adverse 
impacts to EFH.   

DMME has proposed that pile driving occur in May. To ensure adherence to this schedule BOEM would 
prohibit pile driving of the IBGS foundations between November 1 and April 30. Atlantic sturgeon occur 
in shelf waters offshore during fall, winter, and spring months, which would be the general time period 
when pile driving would be prohibited. The likelihood of exposure of Atlantic sturgeon to pile driving 
noise would be greatly reduced because Atlantic sturgeons are not anticipated to occur in large densities 
offshore. Similarly, American eel are likely only present in the project area when they are in-migrating to 
coastal estuaries from the Sargasso Sea or out-migrating from coastal estuaries to the Sargasso Sea, which 
happens primarily in the fall, winter, and spring.  

Table 16: VOWTAP Modeled Distances to NMFS Interim Fish Acoustic Threshold Criteria 

Regulatory 
Threshold 

Criteria 
Level 

Pile Driving 
1.8 m pile

a
 

100 kJ/ 
600 kJ 

Pile Driving 
3.1 m pile

a
 

60 kJ/ 
1000 kJ 

Cable Lay 
Operations 

Wind Turbine 
Installation 

Operational 
Wind 

Turbine 
Generators 

Fish Injury 
(peak SPL

b
) 

206 dB  
re 1 μPa 

≤ 5 m 
≤5 m/ 

≤15 m 
negligible < 1 m 

< 5 m 

Fish Injury 
(SELcum >2g

c
) 

187 dB 
1µPa

2
s 

1.7 km/ 10km 
1.7 km/ 
12.1 km 

125-300 m 1,600 m 
< 5 m 

Fish Behavioral 

Modification 

150 dB  
re 1 

µPa 
(RMS) 

2.2 to 5.1 km/ 

5.9 to 13.5 km 

3.5 to 9.3 km/ 

9.1 to 17.7 km 
≤ 20 m ≤ 100 m 

< 20 m 

a Distances reported for the lightest and worst case hammer forces. The majority of the forces, 
and therefore distances, would reside between these values. 
b sound pressure level 
c cumulative sound exposure level  
Variations in distances for a given force are related to changes in bathymetry. Source: RAP, 
2015, Appendix M-2. 
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Other potential noise sources that could be perceived by fish include routine HRG surveys, horizontal 
directional drilling (HDD) to shore, jet plowing, ROV jet trenching and vessel and equipment noise. All 
of these sources are anticipated to occur at low levels, below 206 dB re 1 µPa, and thus result only in the 
temporary disturbance of fish. These sources are broadly assessed in the Mid- and South Atlantic G&G 
FPEIS (BOEM, 2014a, Section 4.2.5.2.2). For HRG surveys this assessment concludes that, because 
HRG surveys are conducted from moving vessels they are spatially and temporally limited, they would 
result in minor impacts to fish. Similarly for vessel and equipment noise, the impacts are considered 
short-term and would be localized to construction areas resulting in minor impacts to fish and EFH. 

Construction-Related Habitat Disturbance 

The installation of the inter-array cable, export cable, placement of cable protection (e.g. rock berm or 
concrete mattresses) and sandwave removal (e.g. trailer suction hopper dredging or mass flow excavator) 
at 5-8 sites, anchor-cable sweep and construction of the 2 turbine foundations would result in temporary 
to permanent alteration of benthic habitats. The total area expected to be disturbed by construction of the 
wind turbine foundations is 191 acres (77.3 hectares). This includes impacts from the foundations, heavy-
lift vessels, high-lift jack-up vessel, and temporary work areas (RAP, 2015, Table 3.2-3). The expected 
direct impact from cable laying (both export and inter-array cables) is approximately 106 acres (43 
hectares), as described in Section 3.2.2 for Benthic Resources. However, in addition to the direct impacts, 
it is expected that sediment would become suspended around the foundation construction and cable laying 
operations along the approximately 52 km transmission corridor. Based upon the sediment transport 
model included in Appendix G of the RAP, the analysis indicates that concentrations of total suspended 
solids would be elevated up to approximately 6.6 ft (2 m) above the trench, and extending laterally from 
100 to 160 m. Suspension would last for 6 to 7 minutes and the deposition of the re-suspended sediment 
would be less than 1 mm within 100 m of the activity. This would give a total area of disturbance of 
approximately, 2,785 acres (1,127 hectares). Construction-related habitat disturbance would result in both 
permanent and temporary impacts. There would be the permanent loss of unconsolidated sand habitat 
within the footprint of the 2 turbine foundations, as well as within the 23.3 acre (9.4 hectare) footprint 
associated with the additional cable protection. That habitat would be replaced with a hard vertical and 
some hard horizontal structures, which would be utilized by fish and invertebrates over time (see 
Operations impacts below). Additionally, BOEM has adopted the EFH conservation measure requiring 
DMME to consider cable protection measures that minimize impacts to EFH (see Standard Operating 
Conditions below). BOEM conducted a literature synthesis (Normandeau, 2014) regarding sand mining 
impacts to shoal-ridge habitats that are common in the mid-Atlantic that can be used to inform recovery 
times to disturbance from this Preferred Alternative. Brooks et al., (2006 as cited in Normandeau, 2014) 
reviewed times for recovery from sand mining in U.S. Atlantic or Gulf of Mexico coastal waters. 
Reported recovery times generally ranged from 3 months to 2.5 years, with one study (Turbeville and 
Marsh, 1982) reporting changes in community parameters five years post-dredging. Time scales for re-
colonization also varied by taxonomic group. Polychaetes and crustaceans recovered most quickly 
(several months) while deep burrowing mollusks were slowest to recover (several years) (Brooks et al., 
2006). The majority of impacts to the habitat are anticipated to be temporary but are anticipated to result 
in moderate disturbance to fish and EFH. This type of disturbance is not unusual in the project area 
because it is regularly impacted by storms and considered to be a very dynamic environment.  

Operations 

Habitat Change 

The area of permanent habitat change is the area occupied by the footprint of the two turbine foundations 
of 0.2 acres (0.1 hectares) and a maximum footprint of 23.3 ac (9.4 ha) associated with cable protection. 
Dominion has indicated that scour protection is not anticipated to be necessary; however, if monitoring of 
the foundations shows that scour protection is necessary, appropriate scour protection such as rock filling 
or frond mats would be utilized (RAP, 2015, Section 3.6). Scour protection measures would increase the 
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footprint of permanent habitat change at the base of the foundations. The area of scour is calculated to be 
4 times the pile diameter along the axis of current flow, and 2.5 times the pile diameter for width 
(USACE, 2002). The area of scour around each center caisson is anticipated to be approximately 96.1 m2 

and 32.4 m2 around each IBGS raked pile. Scour depth is anticipated to be approximately 4 m for the 
center caisson and 2.3 m for the IBGS raked piles (Whitehouse et al., 2008). The foundations of two 
turbines offshore Virginia are anticipated to have impacts similar to those observed for offshore oil rigs in 
the Gulf of Mexico and offshore wind facilities in Europe. These anthropogenic structures would likely 
have an artificial reef effect that would increase both the diversity of fish and abundance of some fish 
species within 1 to 5 meters from the foundations (Bergstrom et al., 2014 and Wilhelmsson et al., 2006). 
There is still debate regarding whether or not the structures aggregate fish or actually increase 
productivity. If the foundations purely aggregate fish species, those species may become more susceptible 
to predation or targeted in a fishery. Regardless, the construction of two turbine foundations, cable 
protection and the possibility of scour protection should not result in large population impacts to any 
marine fish. The Chesapeake Light Tower, located several miles west of the project area has similar 
artificial reef effects and is not known to have negatively impacted marine fish populations in the area and 
is a popular dive and sport fishing attraction. The impacts due to permanent habitat changes are thus 
anticipated to result in moderate disturbance to fish and EFH. DMME has proposed, and BOEM has 
required reporting of, regular monitoring of the cable route, foundations, and foundation scour to ensure 
that anticipated impacts are known relative to what is seen in the field (see Standard Operating Conditions 
below).    

Sound-Producing Factors 

Most research regarding offshore wind facilities and fish have examined the effects of pile-driving noise 
to fish. Although there have been laboratory-based studies of noise on fish that indicate that fish would 
likely be able to perceive operational noise and vibrations from an offshore wind turbine, there have been 
no empirical studies that have revealed clear negative effects of turbine generated noise on marine species 
(Bergstrom et al., 2014). Given that the proposed project area is within an area ensonified by vessel traffic 
coming in and out of the Chesapeake Bay, it is unlikely that operational noise would be detectable above 
existing noise levels, both from turbine operation and from vessel traffic. 

Electromagnetic Fields 

Electromagnetic fields generated by AC cables have been widely used in Europe and for several 
transmission cables in the U.S. including an NSTAR AC power cable to Martha’s Vineyard and other 
island communities along the Atlantic coast. The AC power cables are shielded and would not emit any 
electric fields directly, rather just the induction of electric fields produced by the action of fish and 
currents moving through the magnetic fields produced by the cable. Most marine species do not sense 
very low intensity electric or magnetic fields at AC power transmission frequencies (i.e., 60 Hz in the 
US). AC magnetic fields at intensities below 5 μT may not be sensed by magnetite-based systems (e.g., 
mammals, turtles, fish, invertebrates), although this AC threshold is theoretical and remains to be 
confirmed experimentally (Normandeau et al., 2011). A study conducted by the Pacific Northwest 
National Laboratory that evaluated impacts of EMF was not able to find significant effects to demersal 
fish and crustaceans at electromagnetic field levels an order of magnitude greater (1.1 mT [1,100 µT]) 
than the maximum peak magnetic field of 31 µT (peak level for minimally buried export cable) that was 
modelled for this project (RAP, 2015, Appendix K; Woodruff et al., 2013; and Normandeau et al., 2011). 
The average magnetic field strength as modelled in the RAP is 0.1 to 0.3 µT (Appendix K). This 
modelled estimate is supported by a literature synthesis conducted by BOEM in 2011 (Normandeau et al., 
2011). Thus, the electromagnetic fields produced by the export and inter-array cables are expected to be 
detectable by marine fish at peak levels where target burial depths cannot be achieved. However, these 
levels are not expected to result in any negative impacts to individual fish or fish populations. 
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Decommissioning 

Sound-producing Factors 

The decommissioning concept presented in the RAP (2015, Section 3.7) does not propose explosive 
removal techniques for removing the two foundations. Which cutting tool DMME and/or Dominion 
would use depends on the pile size and type, water depth, economics, environmental concerns, tool 
availability, and weather conditions and would be detailed in DMME’s decommissioning application. 
Common non-explosive severing tools that may be used consist of abrasive cutters (e.g., sand cutters and 
abrasive water jets), mechanical (carbide) cutters, diver cutting (e.g., underwater arc cutters and the 
oxyacetylene/oxyhydrogen torches), and diamond-wire cutters. These removal techniques are not 
anticipated to produce sounds that would result in physical injury to fish. Thus, the decommissioning of 
the structures is anticipated to result in moderate but temporary impacts to fish and fish habitat.  

Decommissioning-related Habitat Disturbance 

The decommissioning and removal of the foundations would result in disturbance to an area equivalent to 
the area disturbed during construction (191 acres (77.3 hectares). The foundation legs would be removed 
to at least 15 ft (4.5 m) below the mudline (30 CFR § 585.910). Removing the scour control system, if 
any, would disturb the same area disturbed when they were installed and would introduce a proximate 
cloud of turbidity over the seafloor for each leg and center caisson. Re-suspended sediment would 
temporarily interfere with filter feeding benthic fauna until the sediment resettled. The time of sediment 
suspension would depend upon ocean currents and sediment grain size, but is anticipated to be short-
lived, as described for Construction-related habitat disturbance. Decommissioning is anticipated to result 
in moderate but temporary impacts to fish and EFH.  

Impacts of Non-Routine Activities and Events 

Non-routine impacts to fish habitat and water quality from accidental spills from oils, lubricants, or 
releases of solid debris could occur during construction, installation, or decommissioning of the 2 wind 
turbines. As described in the Water Quality Section 3.1.2 of this document, the most likely types of 
releases (totaling a few thousand gallons of oil) would be from vessel allisions and would cause minimal 
environmental consequences to water quality and habitat. These releases would be spatially and 
temporally limited to the vicinity of the point of release (Bejarano et al., 2013). Although the probability 
of occurrence would be low, a release scenario of the 3,554 gallons of oil attributed to the two turbines 
would result in surface oiling exceeding 0.01 g/m2 (Bejarano et al., 2013). The threshold for lethal and 
sublethal toxicity for marine fish and shellfish is estimated at 1 µg/L (Bejarano et al., 2013). Thus, given 
this information, it is highly unlikely that a catastrophic spill from the proposed two wind turbine 
generators would result in toxicities or oiling that would threaten marine fish, including the American eel 
and Atlantic sturgeon.  

Standard Operating Conditions  

Section 3.6.1 of the RAP (2015), contain measures to monitor environmental impacts. As a result of EFH 
consultations, BOEM has clarified requirements for the submittal of the monitoring reports, and added a 
measure related to cable protection. BOEM will review these reports to monitor environmental impacts 
associated with impacts to benthic habitat, including EFH. If impacts are greater than that assessed then 
additional mitigation measures may be required per 30 CFR § 585.803. The environmental monitoring 
measures that will be included as conditions of BOEM’s approval include: 

1) Foundation Monitoring Reports: DMME and/or Dominion must provide BOEM with a visual 
inspection report within 45 calendar days of each foundation inspection. The visual 
inspections will be carried out at 6 month intervals for the first year of commissioning and at 
12 month intervals thereafter as described in Section 3.6.1 of the BOEM-approved Research 
Activities Plan. The visual inspection reports must include the type and thickness of marine 
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growth on each foundation and on the seabed within 5 meters of each pile and central caisson, 
identified to the lowest taxonomic group possible. 

2) Foundation Scour Monitoring Reports: DMME and/or Dominion must provide BOEM with 
foundation scour monitoring report within 45 calendar days following each scour inspection. 
As described in Section 3.6.1 of the BOEM-approved RAP, the initial scour inspection will 
be carried out within 6 months of commissioning, and subsequent inspections will be carried 
out at intervals of 1, 2, 5 and 10 years after commissioning, or after a major storm event.  

3) Inter-array and Export Cable Monitoring Reports: DMME and/or Dominion must provide 
BOEM with an inter-array and export cable monitoring reports within 45 calendar days 
following each inter-array and export cable inspection, which will be carried out according to 
the schedule described in Section 3.6.3 of the BOEM-approved RAP. The initial inter-array 
and export cable inspection will be carried out 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.  

4) If DMME and/or Dominion determine that cable protection measures are necessary, DMME 
and/or Dominion must consider utilizing measures that minimize impacts to EFH (e.g., cable 
protection measures with the smallest footprint practicable). Should DMME and/or Dominion 
determine that it is necessary to implement cable protection measures, DMME and/or 
Dominion must provide to the BOEM a written description of the cable protection measures 
implemented, including an explanation of the EFH impact minimization measures considered 
and/or utilized.  

Conclusion 

Based upon the analysis above, the impact of construction, operation, and decommissioning activities are 
anticipated to have moderate temporary impacts during construction and minor to negligible impacts over 
the life of the project to fish and essential fish habitat. The principal impact-producing factors during the 
construction phase are habitat disturbance and construction (pile-driving) noise. It is expected that the 
physical and biological habitat would recover to pre-construction conditions within 1 to 2.5 years and the 
acoustic environment would return to pre-construction conditions immediately after the cessation of 
construction activity. The only anticipated permanent impact to fish and fish habitat would be the loss of 
existing habitat within the footprint of the two turbine foundations and along the cable route due to cable 
protection. This unconsolidated sand habitat would be replaced with a hard substrate. There are no 
impacts expected at the population level of any fish or fishery. BOEM has determined that the Proposed 
Action would temporarily adversely affect the quality of EFH offshore Virginia but not substantially 
affect the quality and quantity of EFH in the inner shelf zone offshore Virginia over the life of the project. 
In June 2015, NMFS concurred with BOEM’s overall assessment stating that direct impacts to juvenile 
and adult life stages of EFH species are expected to be moderate and impacts to larvae and eggs are 
expected to be negligible (see Section 4.3.2 of this revised EA for more detail). There are no EFH habitat 
areas of particular concern in the proposed lease area. 

3.2.5.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

Under Alternative B, research activities including the construction, operation, maintenance and eventual 
decommission of two turbines would occur in the three northern aliquots of the proposed research area 
(OCS block 6061 aliquots H, L, P), directly north of the area identified under the Preferred Alternative. 
Like the Preferred Alternative, this alternative also includes the construction, operation, maintenance, and 
eventual decommission of the export cable to shore; however, the export cable would be approximately 
1.5 nautical miles longer (total of approximately 25.5 nautical miles).  
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The assessment of Alternative A concludes that the impact of construction, operation, and eventual 
decommission activities are anticipated to have minor to moderate impacts to fish and essential fish 
habitat. There is no known change in the occurrence of fish or essential fish habitat between Alternative B 
and Alternative A. The primary impacts to fish and EFH, pile-driving noise and foundation installation 
and cable protection, are unchanged between alternatives. Thus it can be concluded that the impacts to 
fish and EFH from Alternative B are no different than those assessed under Alternative A.  

3.2.5.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

The assessment of Alternative A concludes that the impact of construction, operation, and 
decommissioning activities are anticipated to have minor to moderate impacts to fish and essential fish 
habitat. There is no known change in the occurrence of fish or essential fish habitat between Alternative C 
and Alternative A. The primary impacts to fish and EFH, pile-driving noise, foundation and export cable 
installation and cable protection, are unchanged between alternatives. Thus it can be concluded that the 
impacts to fish and EFH from Alternative C are no different than those assessed under Alternative A. 

3.2.5.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, Croatan Beach public parking lot would be used as the export cable landfall 
location. Several criteria were considered when examining potential export cable landfall locations (RAP, 
2015, Section 2.3.1). This location is slightly north of the landfall location identified in the Preferred 
Alternative (Camp Pendleton Beach). Landfall to interconnection point would be 0.9 miles (1.46 km) 
which is slightly longer than the length under the Preferred Alternative (0.68 mile [1 km]). 

The assessment of Alternative A concludes that the impact of construction, operation, and 
decommissioning activities are anticipated to have minor to moderate impacts to fish and essential fish 
habitat. There is no known change in the occurrence of fish or essential fish habitat between Alternative D 
and Alternative A. The primary impacts to fish and EFH, pile-driving noise, foundation and export cable 
installation and cable protection, are unchanged between alternatives. Thus it can be concluded that the 
impacts to fish and EFH from Alternative D are no different than those assessed under Alternative A. 

3.2.5.6 Alternative E – No Action  

NEPA requires the analysis of a No Action Alternative. Under the No Action Alternative, no research 
activities, including the construction, operation, maintenance and decommissioning of two turbines and 
export cable to shore, would be approved on the OCS offshore Virginia. The impacts of Alternative E (No 
Action) on environmental and socioeconomic resources are described in detail in Section 3.2.5.6 of this 
revised EA.  

If the No Action Alternative is selected, there would be no offshore wind facility construction, operation, 
and eventual decommission impacts to fish and essential fish habitat within the immediate future. Other 
impacts to fish and EFH environment including fishing would continue within the general area. It is 
expected that the commercial lease area would begin to be developed within the next 5 years, thus it is 
expected that the No Action Alternative would only delay impacts to the fish and essential fish habitat 
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environment from the construction, operation, and decommissioning of offshore wind facilities by 
approximately five years. 

3.2.5.7 Cumulative Impacts Analysis 

The cumulative impacts analysis for fish and EFH examines the Proposed Action for other reasonably 
foreseeable activities whose effects may incrementally affect fish and EFH and thus cumulatively have an 
effect different than the activities would otherwise have individually. The spatial bound of the analysis of 
cumulative impacts to fish and EFH is the U.S. northeast continental shelf. This large marine ecosystem 
encompasses 250,000 km2 from the Gulf of Maine to Cape Hatteras. This is a reasonable spatial bounding 
of fish and EFH impacts due to the general occurrence of temperate fish that migrate throughout this 
ecosystem. EFH, although generally associated with more static physical features than migrating fish, 
does often have temperature regimes associated with it that cause it to fluctuate to some degree within the 
ecosystem. The temporal bound for cumulative impacts is 2017-2045 because that is the entire 
construction, operation, and decommissioning period for the project. The cumulative activities examined 
future geological and geophysical surveys, offshore wind site assessment activities, offshore sand mining, 
military uses, fishing, and marine transportation. To examine cumulative impacts it is necessary to look at 
the three identified impact-producing factors: noise, habitat disturbance, and EMF. 

Underwater Noise 

As discussed above, fish may be impacted by anthropogenic noise in the environment. The primary 
sources of acute noise in the vicinity of VOWTAP, that could potentially impact fish, are expected to be: 
pile driving of wind turbine foundations, geological and geophysical surveys, military activities, and 
marine transportation. The behavioral responses of fish to underwater anthropogenic noise is difficult to 
quantify, and very substantial gaps in our understanding of effects of these sounds remain (Normandeau, 
2012; Popper et al., 2014). Only one study on population effects of man-made noises on fish looked at 
active sonar effects on Atlantic herring (Sivle et al., 2014). This study indicates marginal risk of 
population effect due to sonar operations and that the scenarios in which a significant fraction of a 
population is exposed to injurious levels of sound are unlikely (Sivle et al., 2014). The authors indicate 
that risk varies with the annual cycle, density in the operation area, source level used and duration of 
operations. In Atlantic herring, short durations of exposure suggest that any behavioral responses are 
unlikely to have biologically significant implications (Sivle et al., 2014). Regarding chronic noise 
produced by the operation of the turbines, the noise produced by the operation of two turbines is not 
expected to be discernible from ambient noise beyond the immediate vicinity (i.e., 1 to 5 m) of the 
foundation. Therefore, ambient noise already present in this region, which includes regular vessel traffic 
coming into and out of the Chesapeake Bay and ocean noise from wave action, is not expected to change 
substantially. 

Two recent EISs, the Navy’s Atlantic Fleet Training and Testing EIS, (Navy, 2013a) and BOEM (2014a), 
attempted to assess the cumulative impacts of noise to marine fish. Both these EISs considered the same 
noise sources considered here, including offshore wind development. These assessments concluded that 
noise would have negligible to minor cumulative impacts to fish and fish habitat. There is no evidence to 
support that the additional sound from the hammer driving of eight foundation piles would have a 
measurable additive effect to the existing sound budget within the temporal and spatial bounds of this 
cumulative assessment. Individual animals would likely be exposed to multiple acute anthropogenic 
sounds during its life, however the other activities on the Northeast continental shelf during the proposed 
pile-driving event is not expected to increase the acute sound level exposure to an individual fish. 
Although the proposed activity would add to the number of places on the Northeast continental shelf 
where an animal could be exposed to disturbing levels of sound it would not result in an additive acute 
exposure level. Thus, the cumulative effect of noise to marine fish is expected to be the same as the 
singular exposure (i.e., minor to moderate effects). 
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Habitat Disturbance 

Essential fish habitat is found throughout the northeast continental shelf. There are no habitat areas of 
particular concern (HAPC) within the footprint of the project. Sandbar shark HAPC is designated at the 
mouth of the Chesapeake Bay adjacent to the project area. The cumulative impacts to benthic habitat are 
addressed in Section 3.2.2.7 and not repeated in this Section. The installation of the two turbine 
foundations and the export cable protection would increase the amount of hard vertical and horizontal 
relief on the Northeast continental shelf. Although there are shipwrecks, artificial reefs, exposed 
hardbottom, and the Chesapeake light tower in the mid-Atlantic, most vertical relief is found along the 
shelf break and in the submarine glacial deposits in New England waters. Given the overall lack of hard 
vertical substrate offshore Virginia, the 0.2 acres (1 hectare) of the footprint of the foundation may result 
in an appreciable increase in hard vertical substrate on the shelf, however it would not result in an 
appreciable decrease in the amount of undisturbed water column habitat above sand ridges and swales. 
The increase of 0.2 acres (1 hectare) in hard substrate vertical, as well as horizontal, relief in 
consideration of past, present, and reasonably foreseeable actions is expected to result in minor 
cumulative impacts to the habitat of marine fish on the Northeast continental shelf.  

Electromagnetic Fields 

Although there are no existing submarine power cables offshore Virginia, there are several submarine 
power cables on the Northeast continental shelf. Most of these cables are located offshore New York and 
Massachusetts. There is not expected to be any additive effect to the EM fields themselves from the 
multiple power cable systems. In all these systems the direct electric field is shielded. The magnetic field 
is only anticipated to be detectable to marine fish within a few meters of the cable. Although marine fish 
are likely able to detect the magnetic fields of these cables there is no evidence to support that the cables 
would individually or cumulatively result in a barrier to fish movement/migrations either parallel or 
perpendicular to the continental shelf margins. As a result, the cumulative effect of EMF to marine fish is 
expected to be minor.  

Conclusion 

The analysis indicates the cumulative impacts to fish and essential fish habitat from noise, habitat 
disturbance, and EMF are expected to be minor.  

3.2.6 Marine Mammals and Sea Turtles 

3.2.6.1 Description of the Affected Environment 

Marine Mammals 

A detailed description of marine mammals offshore Virginia can be found in Section 4.1.2.3.1 of the Mid 
Atlantic EA (BOEM, 2012a) and is summarized here. Also included is relevant new information for the 
Proposed Action area that has become available since the document was prepared, including information 
from the RAP (2015). 

The Programmatic EIS (MMS, 2007) and Mid Atlantic EA (BOEM, 2012a) also provide details of the 
life histories of the marine mammal species outlined in this section and are referenced here. The area of 
potential effect of the proposed lease is the coastal and shelf habitats within 24 nautical miles (44 km) 
offshore the coast of Virginia within BOEM OCS Lease Blocks 6061 and 6111. 

Marine mammals include whales, dolphins, porpoises, seals, and manatees. This section discusses only 
those marine mammals known to traverse or occasionally visit the waters within or surrounding the 
Proposed Action Area, including those that are not listed as threatened or endangered under the ESA and 
those marine mammals that are listed as threatened or endangered under the ESA. These species are 
protected under the Marine Mammal Protection Act of 1972, as amended in 1994 (MMPA, 1972).  
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Marine mammals inhabit all of the world’s oceans and are found in coastal, estuarine, and pelagic 
habitats. All marine mammal species are protected by the MMPA (50 CFR § 216). The MMPA prohibits 
the “take” of marine mammals, which is defined as the harassment, hunting, or capturing of marine 
mammals, or the attempt thereof. “Harassment” is further defined as any act of pursuit, annoyance, or 
torment, and is classified as Level A (potentially injurious to a marine mammal or marine mammal stock 
in the wild) and Level B (potentially disturbing a marine mammal or marine mammal stock in the wild by 
causing disruption to behavioral patterns). Activities, such as pile driving or the use of vessels with 
dynamic positioning thrusters, have the potential to cause harassment as defined by the MMPA (1972).  

NOAA uses Operating Area Density Estimates developed by the U.S. Navy (Navy, 2007), supplemented 
by data from other sources, to update species stock assessment reports. These reports suggest that marine 
mammal density in the mid-Atlantic region is patchy and seasonally variable.  

Table 17 lists 35 marine mammal species that may occur off the Virginia coast and their potential 
seasonality of occurrence in or near the Proposed Action area. Certain marine mammal species, such as 
the bottlenose dolphin, Atlantic spotted dolphin, striped dolphin, Risso's dolphin, long- and short-finned 
pilot whales, fin whale, and sei whale are resident to the mid-Atlantic region. The remaining species tend 
to be more common during spring, summer, and fall, when prey is abundant, and are otherwise infrequent 
visitors. In addition, while the striped dolphin is resident to the mid-Atlantic region, the habitat preference 
for this species is the deep, pelagic waters outside the continental shelf along the continental slope 
(Waring et al., 2012), thus making the presence of striped dolphin within the Proposed Action area 
unlikely. 

Table 17: Marine Mammal Occurrence in Coastal and Offshore Virginia 

English Name Species Name Seasonality Status 
Estimated 
Auditory 

Bandwidth1 

Odontocetes (Toothed Whales and dolphins) 

Phocoenidae 

Harbor 
Porpoise 

Phocoena 
phocoena Winter MMPA2 

200 Hz to 180 
kHz 

Delphinidae 

White-Sided 
Dolphin 

Lagenorhynchus 
acutus Winter/Spring MMPA 150 Hz to 160 

kHz 

Short-beaked 
Common 
Dolphin 

Delphinus delphis Winter/Spring MMPA 150 Hz to 160 
kHz 

Bottlenose 
Dolphin Tursiops truncatus Year-round MMPA 150 Hz to 160 

kHz 

Clymene 
Dolphin Stenella clymene Infrequent Summer MMPA 150 Hz to 160 

kHz 
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Pan-Tropical 
Spotted 
Dolphin 

Stenella attenuata Infrequent Summer MMPA 150 Hz to 160 
kHz 

Atlantic 
Spotted 
Dolphin 

Stenella frontalis Year-round MMPA 150 Hz to 160 
kHz 

Striped Dolphin Stenella 
coeruleoalba Year-round MMPA 150 Hz to 160 

kHz 

Risso's Dolphin Grampus griseus Year-round MMPA 150 Hz to 160 
kHz 

Spinner 
Dolphin 

Stenella longirostris Occasional MMPA 150 Hz to 160 
kHz 

Killer Whale Orcinus orca Infrequent/sporadic 
Endangered-certain 
populations on U.S. 

W Coast 

150 Hz to 160 
kHz 

False Killer 
Whale 

Pseudorca 
crassidens Infrequent/sporadic MMPA 150 Hz to 160 

kHz 

Melon-headed 
whale 

Peponocephala 
electra Infrequent/sporadic MMPA 150 Hz to 160 

kHz 

Long-finned 
Pilot Whale Globicephala melas Year-round MMPA 150 Hz to 160 

kHz 

Short-finned 
pilot whale 

Globicephala 
macrorhynchus Year-round MMPA 150 Hz to 160 

kHz 

Physeteridae 

Sperm Whale Physeter 
macrocephalus Infrequent/sporadic Endangered 150 Hz to 160 

kHz 

Kogiidae 

Dwarf Sperm 
Whale Kogia sima Infrequent/sporadic MMPA 150 Hz to 160 

kHz 

Pygmy Sperm 
Whale 

Kogia breviceps Infrequent/sporadic MMPA 200 Hz to 180 
kHz 

Ziphiidae 
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Blainville’s 
Beaked Whale 

Mesoplodon 
densirostris 

Infrequent 
Spring/Summer MMPA 150 Hz to 160 

kHz 

True's Beaked 
Whale Mesoplodon mirus Infrequent 

Spring/Summer MMPA 150 Hz to 160 
kHz 

Gervais’ 
Beaked Whale 

Mesoplodon 
europaeus 

Infrequent 
Spring/Summer MMPA 150 Hz to 160 

kHz 

Cuvier's 
Beaked Whale Ziphius cavirostris Infrequent/sporadic MMPA 150 Hz to 160 

kHz 

Sowerby’s 
Beaked Whale Mesoplodon bidens Infrequent 

Spring/Summer MMPA 150 Hz to 160 
kHz 

Mysticetes (Baleen Whales) 

Balaenopteridae 

Humpback 
Whale 

Megaptera 
novaeangliae Fall/Winter/Spring Endangered 7 Hz to 22 kHz 

Fin Whale Balaenoptera 
physalus Year-round Endangered 7 Hz to 22 kHz 

Sei Whale Balaenoptera 
borealis Year-round Endangered 7 Hz to 22 kHz 

Minke Whale Balaenoptera 
acutorostrata Winter MMPA 7 Hz to 22 kHz 

Blue Whale Balaenoptera 
musculus Rare Summer/Fall Endangered 7 Hz to 22 kHz 

Bryde’s Whale Balaenoptera edeni Infrequent 
Summer/Fall MMPA 7 Hz to 22 kHz 

Balaenidae 

North Atlantic 
Right Whale Eubalaena glacialis Year-round Endangered 7 Hz to 22 kHz 

Sirenia 

Trichechidae 

West Indian 
Manatee 

Trichechus 
manatus latirostiris Infrequent/sporadic Endangered 10 to 60 kHz 
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Carnivora 

Phocidae 

Harbor Seal Phoca vitulina Frequent December-
March MMPA 75 Hz to 75 kHz 

Gray Seal Halichoerus grypus Infrequent 
Fall/Winter/Spring MMPA 75 Hz to 75 kHz 

Harp Seal Pagophilus 
groenlandicus 

Frequent December-
March MMPA 75 Hz to 75 kHz 

Hooded Seal Cystophora cristata Rare Summer/Fall MMPA 75 Hz to 75 kHz 
1Southall et al., 2007  
2MMPA, 1972 = Marine Mammal Protection Act  

 

Non-ESA-listed Marine Mammals 

The following discussion provides additional information on the biology, habitat use, abundance, 
distribution, and existing threats to the non-endangered or non-threatened marine mammals that are both 
common in Virginia waters and have the likelihood of occurring, at least seasonally, in the Proposed 
Action area. These species include the harbor porpoise (Phocoena phocoena), Atlantic white-sided 
dolphin (Lagenorhynchus acutus), short-beaked common dolphin (Delphinus delphis), bottlenose dolphin 
(Tursiops truncatus), Atlantic spotted dolphin (Stenella frontalis), Risso’s dolphin (Grampus griseus), 
long-finned pilot whale (Globicephala melas), short-finned pilot whale (G. macrorhynchus), and minke 
whale (Balaenoptera acutorostrata). In general, the remaining non-ESA-listed whale species listed in 
Table 17 range are outside the Proposed Action area. They are usually found in more pelagic shelf-break 
waters, have a preference for northern latitudes, or are so rarely sighted that their presence in the 
Proposed Action area is unlikely. Because the potential presence of these species, together with the 
various pinniped species, is considered low or unlikely in the Proposed Action area, they are not 
addressed further in this analysis. 

ESA-Listed Threatened and Endangered Marine Mammals 

There are seven marine mammal species listed under the ESA with the potential to occur off the coast of 
Virginia (Table 17). The six whale species are the North Atlantic right whale (Eubalaena glacialis) 
(NARW), fin whale (Balaenoptera physalus), sei whale (Balaenoptera borealis), humpback whale 
(Megaptera novaeangliae), sperm whale (Physeter macrocephalus), and blue whale (Balaenoptera 
musculus). West Indian manatees are also listed as endangered (USFWS 2008).  

All of these species, with the exception of West Indian manatees, are highly migratory and do not spend 
extended periods of time in localized areas. The offshore waters of Virginia, including the Proposed 
Action area, are primarily used as a migration corridor for these species, particularly by right whales, 
during seasonal movements north or south between important feeding and breeding grounds (Knowlton et 
al., 2002; Firestone et al., 2008). There are no marine mammal sanctuaries in the waters offshore. 

While the fin, humpback, and right whales have the potential to occur within the Proposed Action area, 
the sperm, blue, and sei whales are more pelagic and/or northern species, and their presence within the 
Proposed Action area is unlikely (Waring et al., 2007; Waring et al., 2010; Waring et al., 2012; Waring et 
al., 2013). The West Indian manatee has been infrequently sighted in Virginia waters. Because the 
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potential for the sperm whale, blue whale, sei whale, or West Indian manatee to occur within the 
Proposed Action area is unlikely, these species are not described further in this document. 

North Atlantic Right Whale  

The North Atlantic right whale was listed as a federal endangered species in 1970. When the right whale 
was protected in the 1930s, it is believed that the North Atlantic right whale population was roughly 100 
individuals (Waring et al., 2004). In 2009, the Western North Atlantic population size was estimated to be 
at least 444 individuals (Waring et al., 2013). 

The NARW was the first species targeted during commercial whaling operations and was the first species 
to be greatly depleted as a result (Kenney, 2002). Contemporary human threats to NARW populations 
include fishery entanglements and vessel strikes, along with habitat loss, pollution, anthropogenic noise, 
and intense commercial fishing (Kenney 2002). Ship strikes of individuals can impact NARW s on a 
population level due to the intrinsically small remnant population that persists in the North Atlantic (Laist 
et al., 2001). Between 2002 and 2006, a study of marine mammal strandings and human-induced 
interactions reported that NARWs in the western Atlantic were subject to the highest proportion of 
entanglements (25 of 145 confirmed events) and ship strikes (16 of 43 confirmed occurrences) of any 
marine mammal studied (Glass et al., 2008). From 2006 through 2010, 9 of 15 records of mortality or 
serious injury to NARW s involved entanglement or fishery interactions (Waring et al., 2013). The 
NOAA marine mammal stock assessment for 2012 reports that the low annual reproductive rate of 
NARW, coupled with a small population size, suggests human-caused mortality may have a greater 
impact on population growth rates for this species than for other whales (Waring et al., 2013). 

To address the potential for ship strikes, NOAA Fisheries designated segments of the near-shore waters of 
the mid-Atlantic Bight as mid-Atlantic seasonal management areas (SMAs) for right whales (NMFS, 
2008). NMFS requires that all vessels 65 ft (19.8 m) or longer must travel at 10 knots or less within the 
right whale SMAs from November 1 through April 30, when NARW are most likely to pass through 
these waters (NMFS, 2008). In addition, to provide a means to regulate vessels in areas where three or 
more right whales are detected, and no specific measures are in place or in force, the NMFS can designate 
a dynamic management area (DMA), which may require, for example, vessel speed restrictions and/or re-
routing. The VOWTAP WTGs, inter-array cable, and export cable are located within the vicinity of the 
NARW mid-Atlantic SMAs at the mouth of the Chesapeake Bay (Figure 12). 
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Figure 12: VOWTAP WTGs, Inter-array Cable and Export Cable Located within the Vicinity of 
the Right Whale mid-Atlantic Seasonal Management Area at the Mouth of the Chesapeake Bay 

The NARW is a highly migratory species that moves annually between high-latitude feeding grounds and 
low-latitude calving and breeding grounds. The range of the western NARW population extends from the 
southeastern United States, which is utilized for wintering and calving, to summer feeding and nursery 
grounds between New England and the Bay of Fundy and the Gulf of St. Lawrence (Kenney, 2002; 
Waring et al., 2011). The winter distribution of sNARWs is largely unknown, although offshore surveys 
have reported 1 to 13 detections annually in northeastern Florida and southeastern Georgia (Waring et al., 
2013). A few events of NARW calving have been documented from shallow coastal areas and bays 
(Kenney, 2002). 

North Atlantic right whales may be found in feeding grounds within New England waters throughout the 
winter months (NMFS, 2006). Mid-Atlantic waters likely are used as a migration corridor during these 
seasonal movements north or south between important feeding and breeding grounds (Knowlton et al., 
2002; Firestone et al., 2008). 

North Atlantic right whales have been observed in or near Virginia waters from October through 
December, as well as in February and March, which coincides with the migration for this species 
(Knowlton et al., 2002). Preliminary analysis of 1 year of acoustic data spanning inshore, through the 
Virginia WEA to the edge of the continental shelf, shows year round presence of NARWs in state and 
federal waters offshore VA, with peak occurrence in February and March (Salisbury et al., in review). 
Analysis of various visual survey data sets (to calculate sighting per unit) effort shows NARW presence 
offshore primarily in March (NMFS, 2013). One hundred twenty-three (mainly opportunistic) sightings of 
NARWs have been recorded along the Virginia coast and offshore, from November 1978-July 2013, 
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including 7 mother-calf pairs (Figure 13; Figure 14) (NOAA NEFSC, 2014). Based on the above-
mentioned data, the migratory pattern and the establishment of a SMA around approaches to Chesapeake 
Bay, NARW have the potential to occur in the Proposed Action area, particularly during peak migration 
times, and their overall likelihood of occurrence in the Proposed Action area is rated as high.  

Humpback Whale  

The humpback whale was listed as endangered in 1970 due to population decrease resulting from 
overharvesting. The humpback whale population within the western North Atlantic has been estimated to 
include approximately 4,894 males and 2,804 females, with an ocean basin-wide estimate of 
approximately 11,570 individuals (Waring et al., 2013). According to the species stock assessment report, 
the best estimate of abundance for the Gulf of Maine stock of humpback whales is 823 individuals 
(Waring et al., 2013). 

A majority of female humpback whales migrate from the North Atlantic to the Caribbean in winter, where 
calves are born between January and March (Blaylock et al., 1995). Not all humpback whales migrate to 
the Caribbean during winter, and numbers of this species are sighted in mid- to high-latitude areas during 
winter (Clapham et al., 1993; Swingle et al., 1993). The mid-Atlantic area may also serve as important 
habitat for juvenile humpback whales, evidenced by increased levels of juvenile strandings along the 
Virginia and North Carolina coasts (Wiley et al., 1995). 

Contemporary human threats to humpback whales include fishery entanglements and vessel strikes. Glass 
et al., (2008) reported that between 2002 and 2006, humpback whales belonging to the Gulf of Maine 
population, were involved in 77 confirmed entanglements with fishery equipment and 9 confirmed ship 
strikes. Humpback whales that were entangled exhibited the highest number of serious injury events of 
the six species of whale studied by Glass et al., (2008).The minimum annual rate of anthropogenic 
mortality and serious injury to humpback whales occupying the Gulf of Maine was 4.2 individuals per 
year (Nelson et al., 2007). NOAA Fisheries records for 2006 through 2010 indicate 10 reports of 
mortalities as a result of collisions with vessels and 29 serious injuries and mortalities attributed to 
entanglements (Waring et al., 2013). 

Humpback whales exhibit consistent fidelity to feeding areas within the northern hemisphere (Stevick et 
al., 2006), effectively creating six subpopulations that feed in six different areas during spring, summer, 
and fall. These populations can be found in the Gulf of Maine, the Gulf of St. Lawrence, 
Newfoundland/Labrador, western Greenland, Iceland, and Norway (Waring et al., 2013). Humpback 
whales migrate from these feeding areas to the West Indies (including the Antilles, the Dominican 
Republic, the Virgin Islands and Puerto Rico) where they mate and calve (NMFS, 1991; Waring et al., 
2013). While migrating, humpback whales utilize the mid-Atlantic as a migration pathway between 
calving/mating grounds to the south and feeding grounds in the north (Waring et al., 2013). Humpbacks 
typically occur within the mid-Atlantic region during fall, winter, and spring months (Waring et al., 2012; 
NMFS, 2013). Therefore, humpback whales have the potential to occur in the Proposed Action area 
during these seasons, and overall likelihood of occurrence in the Proposed Action area is rated as high. 
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Figure 13: Decadal Occurrence (1900-2014) of North Atlantic Right Whales (Eubalaena glacialis) 
along the Virginia Coast  

Source: NOAA NEFSC, 2014 
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Figure 14: Seasonal occurrence (1900-2014) of North Atlantic Right Whales (Eubalaena glacialis) 
along the Virginia Coast  

Source: NOAA NEFSC, 2014:  
 

Fin Whale  

The fin whale was listed as federally endangered in 1970. The best abundance estimate for fin whales in 
the western North Atlantic is 3,985 individuals (Waring et al., 2011). Present threats to fin whales are 
similar to those that threaten other whale species, namely fishery entanglements and vessel strikes. Fin 
whales seem less likely to become entangled than other whale species. Glass et al., (2008) reported that 
between 2002 and 2006, fin whales belonging to the Gulf of Maine population were involved in eight 
confirmed entanglements with fishery equipment. On the other hand, vessel strikes may be a more serious 
threat to fin whales. Glass et al. (2008) reported eight vessel strikes, while Nelson et al., (2007) reported 
ten strikes. NOAA Fisheries data indicate that nine fin whales were confirmed killed by collisions from 
2005 through 2009 (Waring et al., 2011). A study compiling whale/vessel strike reports from historical 
accounts, recent whale strandings, and anecdotal records by Laist et al., (2001) reported that, of the 11 
great whale species studied, fin whales were involved in collisions most frequently (31 in the United 
States and 16 in France). 
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The range of fin whales in the North Atlantic extends from the Gulf of Mexico, the Caribbean Sea, and 
the Mediterranean Sea in the south to Greenland, Iceland, and Norway in the north (Jonsgård, 1966; 
Gambell, 1985). They are the most commonly sighted large whales in continental shelf-waters from the 
mid-Atlantic coast of the United States to Nova Scotia, principally from Cape Hatteras northward 
(Sergeant, 1977; Sutcliffe and Brodie, 1977; CETAP, 1981; Hain et al., 1992; Waring et al., 2011). Fin 
whales, much like humpback whales, seem to exhibit habitat fidelity to feeding areas (Waring et al., 2011; 
Kenney and Vigness-Raposa 2010). While fin whales typically feed in the Gulf of Maine and the waters 
surrounding New England, mating and calving (and general wintering) areas are largely unknown 
(Waring et al., 2011). Strandings data indicate that calving may take place in the mid-Atlantic region 
during October to January (Hain et al., 1992). 

Fin whales are present in the mid-Atlantic region during all four seasons, although sightings data indicate 
that they are more prevalent during winter, spring, and summer (Waring et al., 2012; NMFS, 2013). 
While fall is the season of lowest overall abundance offshore Virginia, they do not depart the area 
entirely. Consequently, the likelihood of occurrence in the Proposed Action area is rated as high. 

Sea Turtles 

A detailed description of sea turtles that occur offshore Virginia can be found in Section 4.2.3 of the 
Atlantic G&G FEIS (BOEM, 2014a) and is summarized here. Also included is relevant new information 
for the Proposed Action area that has become available since the document was prepared, including 
information from the RAP (2015). Five sea turtle species occur within the waters offshore (Table 18): 
loggerhead turtle (Caretta caretta), green turtle (Chelonia mydas), hawksbill turtle (Eretmochelys 
imbricata), Kemp's ridley turtle (Lepidochelys kempii), and the leatherback turtle (Dermochelys 
coriacea). The leatherback sea turtle is classified under Family Dermochelyidae, whereas the other four 
are in Family Cheloniidae.  

All sea turtles are protected under the ESA. Because sea turtles use terrestrial and marine environments at 
different life stages, USFWS and NMFS share jurisdiction over sea turtles under the ESA. The USFWS 
has jurisdiction over nesting beaches, and NMFS has jurisdiction in the marine environment. The 
hawksbill, Kemp's ridley, and leatherback sea turtles are listed under the ESA as endangered. The green 
turtle is listed as threatened, except for the Florida breeding population, which is endangered (NMFS, 
2014a). The Northwest Atlantic population of the loggerhead sea turtle is currently classified as 
threatened (76 FR 184; NMFS, 2014b). 

The USFWS and NMFS have designated critical habitat for the green, hawksbill, and leatherback sea 
turtles (BOEM, 2014a), but there is no critical habitat within or adjacent to the Proposed Action area. On 
February 17, 2010, USFWS and NMFS were jointly petitioned to designate critical habitat for Kemp's 
ridley sea turtles for nesting beaches along the Texas coast and marine habitats in the Gulf of Mexico and 
Atlantic Ocean (WildEarth Guardians, 2010). On March 25, 2013, the USFWS proposed designating 
critical habitat for nesting beaches for the Northwest Atlantic distinct population segment of loggerhead 
sea turtles (78 FR 57) that includes coastal areas of North Carolina, South Carolina, Georgia, and the east 
coast of Florida as well as areas in the Gulf of Mexico. On July 18, 2013, NOAA and USFWS proposed 
critical habitat for the same Northwest Atlantic distinct population segment of loggerheads within the 
Atlantic Ocean and the Gulf of Mexico (78 FR 138), containing one or a combination of habitat types: 
near shore reproductive habitat, winter area, breeding areas, constricted migratory corridors, or 
Sargassum habitat and nesting beaches. On July 10, 2014, NMFS and USFWS posted final rules 
regarding those designations (79 FR 39855; 79 FR 39755) and there is no critical habitat in the Proposed 
Action area. 
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Table 18: Sea Turtle Occurrence in Coastal and Offshore Virginia 

English Name Species Name Seasonality Status 

Hawksbill Sea Turtle Eretmochelys imbricata Rare Summer/Fall Endangered 

Kemp’s Ridley Sea Turtle Lepidochelys kempii Common Year Round Endangered 

Green Sea Turtle Chelonia mydas Infrequent Summer/Fall 
Threatened/ 
Endangered1 

Loggerhead Sea Turtle Caretta caretta Common Year Round Threatened 

Leatherback Sea Turtle Dermochelys coriacea Common Year Round Endangered 

1Populations in Florida and on the Pacific Coast of Mexico are Endangered 

 

Based on reported sightings off the coast of Virginia, the loggerhead sea turtle is the most common and 
the Kemp’s Ridley sea turtle is the second most common sea turtle. The leatherback sea turtle is common 
enough to have six to ten strandings every year; the green sea turtle is infrequently observed during late 
summer and early fall; the hawksbill sea turtle is extremely rare in Virginia waters (VIMS, 2014). The 
hawksbill sea turtle prefers tropical, shallow coastal waters and rarely ventures into higher latitudes. 
Because the hawksbill sea turtle’s range is outside of the Proposed Action area; its presence is considered 
unlikely and this species is not discussed further. In Virginia, almost all (95%) sea turtles nest from June 
to August (Boettcher, 2014). Of the 156 records of sea turtle nests on Virginia beaches from 1970 to 
2013, almost all (154) were loggerhead sea turtles (Boettcher, 2014). 

Approximately 250-350 sea turtles strand within Virginia’s waters each year, mostly juvenile loggerheads 
and Kemp’s ridleys. Stranding activities peak in May and June, with a smaller peak in October when the 
turtles leave Chesapeake Bay to travel south.  The cause of death can only be determined in a small 
fraction of the strandings found and include, drowning due to entanglement; boat-strike injuries; cold-
stunning; illness; ingestion of fishing hooks, plastics, or fishing gear; and natural causes (VIMS, 2015). 

ESA-listed Endangered and Threatened Species 

Loggerhead Sea Turtle 

The loggerhead sea turtle was federally listed as threatened in 1978. Threats to the loggerhead sea turtle 
include both naturally caused and anthropogenic destruction and alteration of nesting habitats, marine 
debris, coastal noise and light pollution, beach vehicle traffic, boat strikes, and fishery incidents (TEWG, 
2000; NMFS and USFWS, 2007a). 

Virginia is considered the northern limit of loggerhead sea turtle nesting in the United States (VADGIF, 
2014) and has only had as many as nine nests reported in a single nesting season documented in 1991 at 
the Back Bay National Wildlife Refuge (DeGroot and Shaw, 1993; Boettcher, 2014). Nesting efforts have 
been recorded along Virginia’s mainland oceanfront from False Cape State Park to Fort Story (VADGIF, 
2014). In the county of Virginia Beach, the overwhelming majority of nests were found on or near the 
Back Bay National Wildlife Refuge (Boettcher, 2014). 
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Loggerhead sea turtles were observed during the VOWTAP 2013 avian and geophysical surveys (RAP, 
2015). As the loggerhead sea turtle is the most common sea turtle to be sighted off the coast of Virginia, 
the overall likelihood of occurrence in the Proposed Action area is rated as high.  

Kemp’s Ridley Sea Turtle 

The Kemp’s ridley sea turtle was federally listed as endangered in 1970. Threats to the Kemp’s ridley sea 
turtle include habitat destruction (both anthropogenic and storm events) and tourism at nesting beaches, 
disease and predation, egg harvesting, fishery interactions, and cold-stunning (NMFS and USFWS, 
2007c). This species is one of the least abundant sea turtles in the world. Estimates of the Kemp’s ridley 
sea turtle population off the northeastern United States are lacking because adults of this species are too 
small to be detected during aerial surveys. Most individual Kemp’s ridley sea turtles found in the North 
Atlantic have been in the juvenile stage. Kenney and Vigness-Raposa (2010) suggested that abundance 
estimates may be biased due to the small size of this turtle and the shallow bay habitats they prefer, which 
causes this species to be excluded from marine surveys. 

Off the coast of Virginia, the Kemp’s ridley sea turtle is the second most common turtle, with 
approximately 200 to 300 individuals observed every year (VIMS, 2014). Foraging areas for the Kemp’s 
ridley in the Atlantic include Chesapeake Bay, Pamlico Sound, Charleston Harbor, Delaware Bay, and 
Long Island Sound (NMFS and USFWS, 2007c). 

There are only two records of Kemp’s Ridley sea turtle nesting in Virginia: one on Dam Neck Naval Base 
in June 2012 (Boettcher, 2014) and the other was on False Cape State Park near the North 
Carolina/Virginia border (Gallegos 2014, personal communication). Kemp’s Ridley sea turtles were 
observed during the VOWTAP 2013 avian and geophysical surveys (RAP, 2015). Therefore, the overall 
likelihood of occurrence in the Proposed Action area is rated as high. 

Leatherback Sea Turtle 

The leatherback sea turtle was federally listed as endangered in 1970. Most threats to this species are 
anthropogenic and include: (1) coastal tourism, (2) habitat alteration and loss, (3) artificial lighting on 
breeding beaches, (4) pollution, (5) global warming, (6) and ingestion of marine debris (e.g., balloons). 
However, vessel strikes and commercial fishing are the largest threats to this species (NMFS and 
USFWS, 2007b; TEWG, 2007; NMFS and USFWS, 1992).  

Nesting occurs within tropical and subtropical climates, and the only nest colonies in continental U.S. are 
in Florida (NMFS and USFWS, 2013). Off the coast of Virginia, the leatherback sea turtle is common 
enough to be observed every year, with 6 to 10 strandings (VIMS, 2014). While the leatherback sea 
turtles have the potential to be encountered off the coast of Virginia, this species prefers deep ocean 
environments (Kenney and Vigness-Raposa, 2010). There is a potential for this species to occur in the 
Proposed Action area because they migrate through deep open ocean areas (Kenney and Vigness-Raposa, 
2010). While sightings of leatherback sea turtles off the coast of Virginia are likely transient migrating 
individuals, both sightings and stranding data indicate the overall likelihood of occurrence of this species 
in the Proposed Action area is high.  

Green Sea Turtle 

The green sea turtle was listed as federally endangered in 1978. Population estimates for this species off 
the northeastern United States coast are lacking (Thompson, 1988) because adults of this species are too 
small to be detected during aerial surveys. However, data are available for nesting populations. Between 
2001 and 2006 an average of 5,039 nests per year were found in Florida nesting areas (ranging between 
581 and 9,644 nests per year; NMFS and USFWS, 2007d). Present-day threats to green sea turtles 
include: (1) natural and human-induced destruction or alteration of nesting habitats, (2) marine debris, (3) 
shark predation, (4) coastal noise and light pollution on nesting beaches, (5) beach vehicle traffic, (6) boat 
strikes, (7) and fishery incidents (Epperly et al., 1995; TEWG, 2000; NMFS and USFWS, 2007d). 
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Off the coast of Virginia, the green sea turtle is infrequently observed during late summer and early fall 
(VIMS, 2014). During the winter, green sea turtles occur in more southerly United States waters, 
including those around Cape Hatteras (Epperly et al., 1995). There is only one record of a green turtle 
nesting in Virginia in August 2005 (Boettcher, 2014) more than 7.5 miles south of the export cable 
landfall site. While the green sea turtle has the potential to be a transient to the Project Area during the 
summer and fall, this species is not generally expected to occur and the overall likelihood of occurrence in 
the Project Area is rated low. 

Underwater Acoustic Environment 

Marine Mammals 

Sound is important to marine mammals for communication, individual recognition, predator avoidance, 
prey capture, orientation, navigation, mate selection, and mother-offspring bonding. Cetaceans and 
pinnipeds can perceive underwater sounds over a broad range of frequencies, ranging from about 7 Hz to 
more than 160 kHz, depending on the species. Many dolphins and porpoises use higher-frequency sound 
for echolocation and perceive these sounds with high acuity. Marine mammals respond to low-frequency 
sounds with broadband intensities of more than about 120 dB re 1 μPa (RMS), or about 10 dB to 20 dB 
above natural ambient noise at the same frequencies (Richardson et al., 1991). 

Reasonably foreseeable impacts of anthropogenic noise to marine mammals can include physical injury 
(e.g., temporary or permanent loss of hearing sensitivity), behavioral modification (e.g., changes in 
foraging or habitat-use patterns), and masking of sounds (Richardson et al., 1995). 

Anthropogenic noise sources can consist of contributions related to industrial development, offshore 
industry activities, naval operations, and marine research, but the most predominant contributing noise 
source is generated by commercial ships and recreational watercraft. Noise from ships dominates coastal 
waters and emanates from the ships’ propellers and other dynamic positioning propulsion devices such as 
thrusters. 

In addition to these sound sources, a considerable amount of background noise may be caused by 
biological activities. The frequency content of underwater biological sounds ranges from less than 10 Hz 
to beyond 150 kHz. Source levels show a great variation, ranging from below 50 dB to more than 230 dB 
re 1 μPa @ 1 m (RMS). Likewise there is a significant variation in other source characteristics such as the 
duration, temporal amplitude, frequency patterns, and the rate at which sounds are repeated (Wahlberg, 
2008). 

The MMPA defines any act of pursuit, torment, or annoyance that has the potential to injure a marine 
mammal or marine mammal stock in the wild as Level A harassment (MMPA; FR 70 1872). Any act that 
has the potential to disturb marine mammals or their stock in the wild by causing disruption of behavioral 
patterns including, but not limited to, migration, breathing, nursing, breeding, feeding, or sheltering is 
referred to as Level B harassment. For underwater noise, NOAA and USFWS defines the zone of injury 
as the range of received levels from 180 decibels (dB) referenced to 1 μPa root mean square (RMS) (180 
dB re 1 μPa) for all cetaceans and manatees, respectively. For Level B harassment, the threshold is 
defined as 160 dB re 1 μPa for impulsive sound and 120 dB re 1 μPa for continuous sound for all marine 
mammals. Actual perceptibility of underwater sound is dependent on the hearing thresholds of the species 
under consideration and ambient sound levels.  

NOAA has further established regulatory criteria to protect marine mammals from both temporary and/or 
permanent hearing loss. A temporary or reversible elevation in hearing threshold is termed a temporary  
threshold shift (TTS), while a permanent or unrecoverable reduction in hearing sensitivity is termed a 
permanent threshold shift (PTS) (FR 70 1872). NOAA established a TTS of 195 dB re 1 μPa2-s and a PTS 
of 215 dB 1 μPa2-s for all marine mammals, based on the additional noise (dB) above TTS required to 
induce PTS in experiments with terrestrial mammals. 
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Sea Turtles 

Sea turtles may use sound for navigation, locating prey, avoiding predators, and environmental awareness 
(Dow Piniak et al., 2012). There is evidence that sea turtles may also use sound to communicate, but the 
few vocalizations described for sea turtles are restricted to the grunts of nesting females (Mrosovsky, 
1972). These sounds are low frequency and relatively loud, thus leading to speculation that nesting 
females use sounds to communicate with conspecifics (Mrosovsky, 1972). Very little is known about the 
extent to which sea turtles use their auditory environment. The acoustic environment for sea turtles 
changes with each ontogenetic habitat shift. In the inshore environment where juvenile and adult sea 
turtles generally reside, the ambient environment is noisier than the open ocean environment of the 
hatchlings. This inshore environment is dominated by low-frequency sound (Hawkins and Myrberg, 
1983) and, in highly trafficked areas, virtually constant low-frequency noises from shipping and 
recreational boating (Hildebrand, 2009). 

Studies indicate that hearing in sea turtles is confined to lower frequencies, below 1,600 Hz, with the 
range of highest sensitivity between 100 and 700 Hz and a peak near 400 Hz (Lenhardt, 1994; Bartol et 
al., 1999; Dow Piniak et al., 2012). Current data for hearing range frequencies by species is summarized 
in 
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Table 19. Studies of behavioral reactions have elicited startle responses from sea turtles at frequencies 
between 200 and 700 Hz (Samuel et al., 2005). These studies show that sea turtles are particularly 
sensitive to low-frequency sounds and, thus, are able to hear much of the low-frequency and high-
intensity anthropogenic noise in the ocean such as vessel traffic and offshore exploration activities. 

There is very little information about the effects of noise on sea turtles. Some studies have demonstrated 
that sea turtles have fairly limited capacities to detect sound, although all results are based on a limited 
number of individuals and age classes and must be interpreted cautiously. Most recently, McCauley et al., 
(2000) noted that decibel levels of 166 dB re 1 μPa (RMS) were required before any behavioral reaction 
(e.g., increased swimming speed) was observed, and decibel levels above 175 dB re 1 μPa (RMS) elicited 
avoidance behavior of sea turtles. The study done by McCauley et al., (2000), as well as other studies 
done to date, used impulsive sources of noise (e.g., air gun arrays) to ascertain the underwater noise levels 
that produce behavioral modifications in sea turtles. Because no studies have been done to assess the 
effects of impulsive and continuous noise sources on sea turtles, McCauley et al., (2000) serves as the 
best available information on the levels of underwater noise that may produce a startle, avoidance, or 
other behavioral or physiological response in sea turtles. Based on this, NOAA Fisheries believes any sea 
turtles exposed to underwater noise greater than 166 dB re 1 μPa (RMS) may experience behavioral 
disturbances/modifications (e.g., movements away from ensonified area), and the threshold for injury to 
sea turtles is 207 dB re 1 μPa (RMS). 
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Table 19: Hearing Ranges for Sea Turtles 

Sea Turtle 
Species 

Vocalization 
Frequency Range 

(Hza) 

Hearing 
Range (Hz) 

Most Sensitive 
Hearing Range 

(Hz) 
Reference 

Green Unknown 
100–800; 

50–1,600 

200–400 
subadult; 

600–700 juvenile 

Bartol and Ketten, 2006; 

Dow et al., 2008 

Hawksbill Unknown Unknown Unknown N/A 

Loggerhead Unknown 25–1,000 100-400 
Bartol et al., 1999; O’Hara 
and Wilcox, 1990; Martin et 

al., 2012 

Kemp’s ridley Unknown 100–500 100–200 Bartol and Ketten, 2006 

Leatherback 
hatchling 300-4,000 50-1,200 100-400 Cook and Forrest, 2005; 

Dow Piniak et al., 2012 

a hertz 

3.2.6.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events (potential impact-producing factors) 

A detailed description of the impact-producing factors for marine mammals in association with 
construction, operation and decommissioning activities on the OCS can be found in Chapter 4 (Section 
4.1.2.3.2) of the Mid Atlantic EA (BOEM, 2012a). The following information is a summary of the 
resource description incorporated from the Programmatic EIS (MMS, 2007), the Mid Atlantic EA 
(BOEM, 2012a), and relevant new information for the Proposed Action area that has become available 
since the document was prepared, including information from the RAP (2015). 

Deployment and Construction 

Construction activities associated with the installation of 2 WTGs, the inter-array cable, and the export 
cable could affect marine mammals in a variety of ways. Construction-related impacting factors include: 
(1) vessel traffic, (2) construction noise, (3) injuries caused by use of ducted propellers, (4) entanglement 
in cables, (5) waste discharge and accidental fuel releases, (6) disturbance or displacement of habitat and 
associated changes in prey availability and (7) direct or indirect effects from changes in water quality. 
These impacting factors would be associated with construction of the turbine foundations and offshore 
transformers or substations, placement of cables from the turbines to the offshore transformer or 
substation, and placement of cables from offshore facilities to onshore facilities. 

Export Cable Landfall Construction 

There are no records of sea turtle nests within two miles of the export cable landfall site (Boettcher, 
2014). While there is the slight potential for nesting sea turtles to occur at the export cable landfall area 
during June through August, the export cable landfall construction (including offshore HDD) would take 
place in March through April (RAP, 2015) making interactions unlikely. To protect potentially nesting 
turtles, Virginia has instituted time-of-year restrictions on offshore dredging (no activity between April 1 
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and November 30) and beach construction (no activity between May 1 and August 31 or time of last 
hatch, extended through November 15 if no turtle nest surveys are conducted [VADGIF, 2013]). In 
addition, the Integrated Natural Resources Management Plan for Camp Pendleton recommends that 
beachfront vehicular access be prohibited from dusk to dawn during the summer to maintain sea turtle 
nesting habitat and for seasonal monitoring for sea turtle nests (WEG, 2004). Dominion has also 
committed to landing the export cable onshore via HDD to ensure no potential sea turtle nesting habitat is 
disturbed (Section 3.3.3 RAP, 2015). Impacts to nesting sea turtles and their nests from export cable 
landfall construction is therefore expected to be minor. 

Vessel Traffic  

Marine mammals may be injured or killed as a result of collisions with vessels supporting construction 
activities. At least 11 species of cetaceans have been documented to be hit by ships in the world’s oceans, 
and in most cases the whales are not seen beforehand or are seen too late to avoid collision (Laist et al., 
2001; Jensen and Silber, 2004). Impacts from vessel collisions tend to be greater for baleen whales than 
for any other marine species (Wiley et al., 1995), and most ship strikes seem to occur over or near the 
continental shelf probably reflecting the concentration of vessel traffic and whales in these areas (Laist et 
al., 2001). Research indicates that most vessel collisions that result in serious injury or death for whales 
may occur infrequently when a ship is traveling at speeds below 14 knots (25.9 km/h) and rarely at speeds 
below 10 knots (18.5 km/h) (Laist et al., 2001). Vanderlaan and Taggart (2006) showed that the 
probability of a ship strike resulting in death decreases significantly for vessels traveling at 11.8 knots 
compared to 15 knots and the probability decreases even further for vessels traveling at 10 knots or less. 
In addition, Conn and Silber (2013) found that vessel speed limits are a powerful tool for reducing 
anthropogenic mortality risk for North Atlantic right whales.  

The most frequently struck species has been the fin followed by humpback, North Atlantic right, gray, 
minke, southern right, and sperm whales (Jensen and Silber, 2004). Among these species, fin, North 
Atlantic right and humpback whales have the potential to occur in the Proposed Action area.  

Vessels supporting the Proposed Action have the potential to interact with marine mammals and sea 
turtles traversing the Proposed Action area. However, the vessel traffic associated with the construction of 
the Proposed Action does not represent a significant increase to the existing levels of marine traffic in the 
Proposed Action area. Furthermore, most of the Proposed Action support vessels would travel at speeds 
slower than 14 knots (25.9 km/h), with the exception of the smaller crew/supply boats and the operational 
support vessel, which can travel at faster speeds if necessary. The small size (less than 65 ft) and 
increased maneuverability of these crew/supply boats would reduce the likelihood of a vessel strike. 
Because ship speed is the greatest factor in vessel collisions, and most ships involved with construction 
activities would typically travel at slow speeds, collisions between whales and sea turtles with project-
related vessels would be unlikely. In addition, personnel onboard construction vessels would receive 
training on protected species sighting and reporting that would stress individual responsibility for marine 
mammal and sea turtle awareness and protection, and vessel operators would follow NOAA’s Operational 
Guidelines when in sight of whales (NOAA Fisheries, [Whalewatching guidelines]), unless doing so 
would compromise human or environmental health and safety. Also, considering the short duration 
(approximately 17 weeks) and the low level of vessel traffic that would occur during 
construction/commissioning, potential impacts to marine mammals and sea turtles from this traffic would 
likely be limited to a few individuals, be largely short term, and for many of the species not result in 
population-level effects.  

However, collisions with threatened and endangered species of marine mammals could result in long-term 
population-level effects, depending on the number of individuals affected and the particular species 
involved. Due to their critical population status, slow speed, and behavioral characteristics that cause 
them to remain at the surface, vessel collisions pose the greatest threat to NARW. Because females are 
more critical to a population’s ability to replace its numbers and grow, the premature loss of a 
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reproductively mature female could hinder the species’ likelihood of recovering. To reduce risks to 
threatened and endangered marine mammals from vessel collisions to the maximum extent possible, 
construction would take place outside of the peak migratory period for NARW s. In addition, compliance 
with the NOAA speed restrictions within the Mid‐Atlantic SMAs of 10 knots for vessels 19.8 m (65 ft) or 
greater during the period of November 1 through April 30 would further reduce risks of vessels colliding 
with endangered NARWs. Impacts to threatened or endangered species could be moderate, but due to the 
proposed mitigation measures, impacts are expected to be minor. 

Entanglement 

Following a collision with power cables or mooring elements, marine mammals may subsequently be at 
risk of entanglement (Boehlert et al., 2007). The entanglement risk posed by cables is dependent on their 
thickness (with thin cables providing a greater risk), their tension (with slack cables being more 
dangerous than taut ones), position in the water column (horizontal cables being considered more 
dangerous than vertical ones) and the materials chosen for their outer casing (smooth cables being less 
likely to entangle than rough ones). Entanglement risk involving cables is most likely to be a problem for 
larger cetaceans, particularly foraging baleen whales, but is not considered to be a major risk (Tougaard et 
al., 2012).  Currently there are no accounts in the literature that refer to entanglements of cetaceans as a 
result of the activities proposed as part of the Proposed Action. 

The risk of injury or mortality from Proposed Action-related entanglement is unlikely. The lines that 
would be deployed in support of the Proposed Action would be associated with the construction barge 
anchor cables, the jet plow towing cable, ROV jet trencher umbilical and the inter-array and transmission 
cables. Steel anchor cables used on the construction barges are typically several inches in diameter and 
are typically under significant tension while deployed, eliminating the potential for entanglement. 
Similarly, the jet plow cable and the ROV jet trencher would be dynamic but under constant tension, and 
in this taut condition would not represent an entanglement risk. The thickness (approximately 110 
mm/4.33 in), tension, smooth surface and vertical position in the water column, as well as the limited 
duration (6 weeks) of the jet plow towing, ROV jet trencher umbilical, inter-array and transmission cable 
deployment, followed by burial of the inter-array and transmission cables under the seafloor (1 to 2 m), 
suggests that the impacts to protected species are negligible. 

Changes in Prey Availability  

The potential impacts on benthic and finfish resources from substrate disturbance and increased turbidity 
would be localized and short term, resulting in negligible effects on marine species that would be targeted 
for consumption by whales (Sections 3.2.2 and 3.2.5). Impacts to marine mammals and sea turtles from 
loss of habitat would also be negligible because they would only be associated with the presence of the 
two WTG foundations, a combined area of 0.2 acres [1 hectare]. 

Cable Lay and WTG Installation Operations 

Both harbor (Phoca vitulina) and grey (Halichoerus grypus) seals were found on the coasts of Scotland, 
England, Northern Ireland and Canada with injuries consisting of a single continuous curvilinear skin 
laceration spiraling down the body (Thompson et al., 2010). Based on the pathological findings, it was 
concluded that mortality was caused by a sudden traumatic event involving a strong rotational shearing 
force. The injuries were consistent with the animals being drawn through the ducted propellers of marine 
vessels (Bexton et al., 2012). Ducted propellers and azimuth thrusters are used for the dynamic 
positioning (DP) of vessels, towing and for general low-speed maneuvering where high thrust is needed at 
low speeds. These boats maintain their position by altering the speed and direction of their thrust. This 
can involve an almost stationary vessel repeatedly starting or reversing its rapidly rotating propellers, a 
situation that used to be relatively rare. This may increase the opportunities for animals to approach 
propellers and be drawn into them (Thompson et al., 2013). Harbor porpoises (Phocoena phocoena) 
exhibiting large lacerations have stranded around the UK and southern North Sea in recent years. In the 
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light of the seal strandings, photographic records of these harbor porpoise strandings are being re-
examined (Thompson et al., 2013).  However, to date, there have been no reported incidents of cetaceans 
becoming entrained in ducted propellers.   

Considering the short duration (6 weeks) and timing (May through June) of cable laying, monitoring of 
the exclusion zone by PSOs (see Appendix A, Section D-5 for alternative monitoring plan requirements), 
the unlikely occurrence of pinnipeds in the Proposed Action area, and generally winter occurrence of 
harbor porpoise in the Proposed Action area, BOEM anticipates that any potential impacts caused by the 
use of DP vessels would be negligible to minor. There is currently no literature evidencing physical injury 
to cetaceans or sea turtles caused by DP thrusters, however injury and mortality to sea turtles caused by 
vessel propeller injuries is widely known and have been recorded by the Virginia Institute of Marine 
Science’s sea turtle stranding program (VIMS, 2015). The vessel strike avoidance measures, monitoring 
of separation distances and exclusion zones, DP thruster ramp up and power-down procedures and the 
very slow vessel speeds, usually 1-3 knots (2.5 knots per Vuyk Engineering, 2015), during cable laying 
are all anticipated to reduce any possible impacts to protected species  to negligible levels. 

Construction Noise 

Since sound is so important to marine mammals, noise generated during construction could cause 
physical injury (e.g., temporary or permanent loss of hearing sensitivity), disturb normal behaviors (e.g., 
feeding, social interactions), mask calls from conspecifics, disrupt echolocation capabilities, mask sounds 
generated by predators, or cause animals to avoid preferred habitat during construction or even 
permanently relocate to other habitats. Behavioral effects may be incurred at ranges of many miles, and 
hearing impairment may occur at close range (Madsen et al., 2006). For individual wind foundations, 
such effects would likely be limited to individuals or small groups that are present in the vicinity of the 
turbine and not entire populations. In most cases, affected individuals or groups would be expected to 
leave the construction area upon arrival of construction equipment and initiation of pile-driving activities 
thereby reducing the likelihood of exposure to noise levels that could impact hearing (MMS, 2007). 

To best analyze acoustic impacts on marine mammals, Southall et al., (2007) have divided marine 
mammals into hearing groups according to their hearing ranges (Table 20). For more details on 
underwater hearing and sound production for each species, summary tables for cetaceans and pinnipeds 
are available (NSF and USGS, 2011; BOEM, 2014a). 
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Table 20: Marine Mammal Hearing Groups and Estimated Auditory Bandwidths of Representative 
Species that May Occur in the Proposed Action 

Marine mammal hearing 
group 

Examples of Species that may occur in the 
Proposed Action Area 

Estimated 
Auditory 

Bandwidth 

Low-frequency 
Cetaceans  

North Atlantic right, blue, fin, sei, humpback, minke 
whales 

7 Hza to 22 kHz 

Mid-frequency 
Cetaceans  

Bottlenose, spinner, spotted and striped dolphins, pilot 
whales, beaked whales  

150 Hz to 160 
kHz 

High-frequency 
Cetaceans 

Harbor porpoise, dwarf sperm whales, pygmy sperm 
whales 

200 Hz to 180 
kHz 

Pinnipeds in Water Harbor and gray seals 75 Hz to 75 kHz 

Pinnipeds in Air (hauled 
out) 

Harbor and gray seals 75 Hz to 30 kHz 

a hertz 
Source: Southall et al., 2007 

 

The impact-producing factors associated with underwater noise would include direct impacts on marine 
mammals and sea turtles from DP thruster use during cable laying operations and WTG installation (8 
weeks); vessel activities associated with WTG installation (3 weeks); impact pile driving during wind 
turbine foundation installation (3 weeks, 14 days of pile driving); Post-lay HRG surveys; WTG operation 
(20 years) and maintenance (1 week per year) and decommissioning (17 weeks). Dominion conducted a 
detailed underwater acoustic-modeling assessment to better understand both the level and extent of 
underwater noise generated by Proposed Action activities and their potential to impact marine species 
(RAP, 2015, Appendix M-2). Proposed Action activities are not expected to result in TTS or PTS. 

Pursuant to the Marine Mammal Protection Act (MMPA, 1972) (16 USC §1361 et seq.) the Proposed 
Action would likely require an incidental harassment authorization (IHA) from NMFS (RAP, 2015), 
which would likely require that mitigation measures be implemented similar to those already included as 
part of the proposed action (BOEM, 2012a). An IHA will be sought by DMME and/or Dominion. If an 
IHA is issued to DMME and/or Dominion, a copy of the IHA will be provided to BOEM.  

Acoustic Impacts of Dynamic Positioning Thrusters 

DP thrusters and trenching activities to be used for this Proposed Action were modeled to determine the 
distances to assess the potential for adverse acoustic impacts to aquatic life. The modeling methodologies 
were presented and accepted by NMFS at a meeting conducted on October 31, 2013 (RAP, 2015). The 
sound source-level assumption employed in the underwater acoustic analysis was 177 dB re 1 μPa at 1 
meter and a vessel draft of 2.5 m (8 ft) for placing source depth. For Level A harassment threshold (180 
dB re 1 μPa [RMS]) for marine mammals and the Level B behavioral threshold (166 dB re 1 μPa [RMS]) 
for sea turtles, it was concluded that the distance would be negligible, therefore no injury is anticipated 
for marine mammals or sea turtles, and no behavioral harassment is expected for sea turtles. Distances to 
the Level B harassment threshold for marine mammals would be approximately 1.4 km to 3.2 km (0.9 to 
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2 miles). Most marine mammals are highly mobile and are therefore likely to spend only a small 
proportion of their time within the effective range of operations and, together with the short duration of 
the activities (8 weeks), the proposed mitigation and minimization measures proposed by DMME and/or 
Dominion (including observations of time-of-year windows, sound source verification, use of PSOs 
during project construction, the establishment of exclusion and monitoring zones, and associated power 
down procedures) are anticipated to reduce impacts to minor levels (Appendix A of this revised EA). 
Following ESA consultation with NMFS, any additional mitigations would be required by BOEM in 
conditions of approval of the RAP  and an IHA will be sought by DMME and/or Dominion.  If an IHA is 
issued to DMME and/or Dominion, a copy of the IHA will be provided to BOEM. 

The acoustic impacts caused to sea turtles due to DP thrusters are anticipated to be negligible and 
behavioral impacts to marine mammals would be minor. 

Acoustic impacts WTG Installation 

Vessel noise associated with WTG installation would also be evaluated in terms of potential impacts to 
marine species. Broadband linear source values were estimated to range from 177 to 183 dB re 1 μPa 
assuming full engine loads occurring during short term pushing or pulling operations. For the purposes of 
providing the acoustic modeling analysis, the apparent sound source level was adjusted up to 186 dB re 1 
μPa at 1 m to account for cumulative effects of multiple support vessels facilitating the wind turbine 
installation activities. For the marine mammal Level A threshold (180 dB re 1 μPa [RMS]), distances 
would be no more than 1 m (3.3 ft) from the vessel. Therefore, the distance to the Level B behavioral 
threshold (166 dB re 1 μPa [RMS]) for sea turtles would be approximately 10 m or less from the vessel, 
so no injury and minimal behavioral harassment, if any, is anticipated for sea turtles. Noise impacts to 
distances further out would vary based on differences in the bathymetry but could result in Level B 
harassment to marine mammals. The distance to the Level B harassment threshold (160 dB re 1 μPa 
[RMS]) would be approximately 5.6 km to 13.5 km (3.5 to 8.4 mi) (RAP, 2015). An IHA will be sought 
by DMME and/or Dominion.  If an IHA is issued to DMME and/or Dominion, a copy of the IHA will be 
provided to BOEM. With the application of the proposed mitigation measures described above over the 
two-week period of WTG installation, the acoustic impacts of vessel noise caused by WTG installation to 
marine mammals are expected to be minor and negligible with respect to sea turtles. 

Impact Pile Driving 

Among the methods currently used for construction, impact pile driving constitutes the single most 
important source of impact (Tougaard et al., 2012), as studies have reported that impact pile driving can 
generate sound pressure levels (SPLs) greater than 200 dB re 1 μPa with a relatively broad bandwidth of 
20 Hz to >20 kHz (Madsen et al., 2006; Thomsen et al., 2006; Nedwell and Howell 2004). The levels of 
noise emissions depend on a variety of factors including pile dimensions, seabed characteristics, water 
depth, as well as impact strengths and duration (Diederichs et al., 2008). 

Data on the reaction of marine mammals to pile-driving operations are very limited. For harbor porpoise 
there is evidence that they may react to pile-driving noise at distances of at least 10 to 15 km (Tougaard et 
al., 2003; Tougaard et al., 2005), little or no data on this issue exists for other odontocetes. For pinnipeds, 
a study concerning the ringed seal, Phoca hispida, could not detect behavioral reactions at received levels 
lower than 150 dB re 1 μPa (RMS) (Blackwell et al., 2004). For large pile-driving operations, received 
levels of 150 dB re 1 μPa or higher can be expected at ranges of many km (Madsen et al., 2006). During 
the San Francisco-Oakland Bay Bridge East Span pile installation demonstration project, 8 harbor seals 
(Phoca vitulina richardsi) and 3 California sea lions (Zalophus californianus) were observed near the site 
during actual pile driving. Only the California sea lions were detected within and beyond the 500 m 
exclusion zone and these pinnipeds responded to the pile driving noise by swimming rapidly out of the 
area (Caltrans, 2001). It is anticipated that other pinniped species are likely to display the same behavior 
in similar situations.  
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There are no published studies of the impact of pile-driving on right whales. Studies of the responses of 
bowhead whales (Balaena mysticetus), a Balaenid-like right whales, to seismic air guns, suggest that right 
whales may show avoidance responses to transient signals from pile driving above 120 dB re 1 μPa 
(RMS) (Richardson et al., 1986). Thus, pile driving has the potential to cause disruption of normal 
behavior in right whales and other marine mammals over very large ranges, depending on the propagation 
conditions (Madsen et al., 2006). 

In the Cape Wind Draft EIS, modeling for construction of a commercial wind turbine foundation was 
presented in Appendix 5-11A (Noise Report) indicating that the underwater noise levels from pile driving 
may be greater than the MMPA threshold (MMPA, 1972) for behavioral disturbance/harassment (160 dB 
re 1 μPa [RMS]) from a non-continuous source (i.e., pulsed) within approximately 2.1 mi (3.4 km) from 
the source. Actual measurements of underwater sound levels during the construction of the Cape Wind 
met tower in 2003 were reported between 145–167 dB re 1 µPa at (500 m) (Table 21). Peak energy was 
reported around 500 Hz (BOEM, 2012a).  

Modeling was also conducted for proposed met tower sites located offshore New Jersey and Delaware 
under Interim Policy (IP) leases by Bluewater Wind, LLC. The 160 dB re 1 μPa isopleth was modeled at 
7.2 km (4.6 mi) for Delaware and 6.6 km (4.1 mi) for New Jersey (BOEM, 2012a). The information from 
Cape Wind Associates and the Bluewater Wind are a good representation of the potential range of 
ensonified area with reference to both the 180 dB re 1 μPa (RMS) and 160 dB re 1 μPa (RMS) thresholds 
(Table 21). However, it should be noted that the sources are different sizes, the monopile diameters differ, 
and the environmental characteristics are likely different, causing the isopleths to vary. 

The acoustic impact analysis for impact pile driving for this Proposed Action analyzed the maximum 600 
kJ (1.8 meter raked piles) and 1000 kJ (3.1 meter center caisson pile) impact forces, thereby describing 
the full range of sound levels expected to be experienced throughout an entire piling sequence (RAP, 
2015). The resulting distances to the Level A threshold for harassment of marine mammals (180 dB re 1 
μPa [RMS]) will range from 32 m to 625 m (105 ft to 2,051 ft) for the raked piles and 0.9 km to 1.7 km 
(0.6 mi to 1.1 mi) for the central caisson. The resultant distances to the marine mammal Level B 
harassment threshold (160 dB re 1 μPa [RMS]) range from 0.9 to 7.2 km (0.6 to 4.5 mi) for the raked 
piles and 1.8 km and 12.2 km (1.1 to 7.6 mi) for the center caisson pile. The distance to the Level B 
threshold for sea turtles (166 dB re 1 μPa [RMS]) ranges from 0.4 to 3.4 km (0.25 to 2.1 mi) for the rake 
piles and 0.9 to 5.1 mi (1.4 to 8.2 km) for the center caisson pile. The variation in distance to thresholds is 
mostly due to changes in bathymetry and impact force. 

Pile driving activities would occur in May, 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 Proposed 
Action. Each IBGS foundation is anticipated to require up to 7 days for complete installation. 

Most marine mammals are highly mobile and are therefore likely to spend only a small proportion of their 
time within the effective range of operations. Together with the timing, short duration of pile driving-
activities (two weeks) and the proposed mitigation and minimization measures proposed by DMME 
(including observations of time of year windows, application of PSOs during project construction, the 
field verification and establishment of exclusion and monitoring zones and associated soft start and 
shutdown procedures for noise-producing equipment) exposure to acoustic impacts from pile driving 
would be greatly reduced. Mitigations would also be required by BOEM in conditions of approval the 
RAP (see Appendix A).  

Pursuant to the Marine Mammal Protection Act (MMPA, 1972) (16 USC §§1361 et seq.) the Proposed 
Action would likely require an IHA from NMFS, which would very likely require similar mitigation 
measures, as mentioned above, be implemented (BOEM, 2012a). An IHA will be sought by DMME 
and/or Dominion.  If an IHA is issued to DMME and/or Dominion, a copy of the IHA will be provided to 
BOEM.  
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Since marine mammals would be expected to leave the immediate vicinity of the pile driving activities, 
impacts to marine mammals in general would be minor. However, disturbance of normal behaviors and 
auditory masking of individuals during migrations between winter calving areas and summer feeding 
grounds or in feeding areas could result in moderate impacts to some species. Impacts to species that are 
threatened or endangered may be minor or moderate, depending on the nature of the effect. Greater 
impacts may be incurred if individuals avoid or are permanently displaced from preferred habitats; 
although this is not anticipated due to the short time period (two weeks) of pile driving-operations. 

Table 21: Modeled Range at Three Sound Pressure Levels within the Ensonification Area Produced 
by Pile Driving 

Proposed Action (modeled) Additional Info 180 dB re 
1 µPa 

(RMS2) 

160 dB re 
1 µPa 
(RMS) 

120 dB re 
1 µPa 
(RMS) 

1Bluewater Wind (Interim Policy 
Lease offshore Delaware) 

3.0 (10 ft) diameter 
monopile; 900 kJ 

hammer 

760 m 
(2,493 ft) 

7,230 m 
(23,721 ft) N/A 

1Bluewater Wind (Interim Policy 
Lease offshore New Jersey) 

3.0-meter (10 ft) 
diameter monopile; 

900 kJ hammer 

1,000 m 
(3,281 ft) 

6,600 m 
(21,654 ft) N/A 

1Cape Wind Energy Proposed 
Action (Lease in Nantucket Sound) 

5.05-meter (16.57 ft) 
diameter monopile; 
1,200 kJ hammer 

500 m 
(1,640 ft) 

3,400 m 
(11,155 ft) N/A 

Naval Facilities Engineering 
Command (2013) page 40; California 
Dept. of Transportation (2009) 
(Appendix 1) 

0.6–1.8-meter (2-6 ft) 
diameter monopiles; 

vibratory hammer 

≤10 m (33 
ft) N/A >7,000 m 

(22,966 ft) 

1Source: BOEM, 2012a  
2RMS = root mean squared 

Vibratory Pile Driving 

Pile driving can also be completed with a vibratory rather than an impact hammer. Vibratory hammers 
use oscillatory hammers that vibrate the pile, causing the sediment surrounding the pile to liquefy and 
allow pile penetration. Peak sound pressure levels for vibratory hammers can exceed 180 dB; however, 
the sound from these hammers rises relatively slowly, and the sound energy is spread out over time. As a 
result, sound levels are generally 10 to 20 dB lower than impact pile driving (Caltrans, 2009). In general, 
while this method has the potential to significantly reduce any effects of noise to marine life compared to 
impact pile driving, it has not yet been investigated in a systematic manner and evaluated using a rigorous 
methodology (Nedwell et al., 2003). 

Although vibratory hammers have been successfully used for driving steel piles to support offshore wind 
turbine installation in the German North Sea (de Neef et al., 2013), no acoustic sound propagation data 
has been made available. Research is currently underway to validate the use of vibration to install wind 
turbine monopile foundations (RWE Innogy, 2014). Almost all available literature on sound levels is 
produced by vibratory hammers modeled or measured in shallow water (6.6-49 ft or 20-15 m), usually in 
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harbors and bays using smaller diameter monopiles (Navy, 2013a; Caltrans, 2009), in contrast to offshore 
installation sites in the Proposed Action area (approximately 98 to 131 ft or 30 to 40 m). 

The noise levels produced by vibratory pile driving were modeled by the navy in its request for incidental 
harassment authorization for the Wharf C-2 recapitalization project at Naval Station Mayport in Florida 
(Navy, 2013a). The 180 dB re 1 μPa isopleth was modeled at less than 3.3 ft (1.0 m) and the 120 dB re 1 
μPa isopleth was modeled at 4.5 mi (7.3 km) (Table 21).  

As with impact pile driving, it should be noted that differences in monopile diameters, pile types, and 
environmental characteristics can lead to different isopleths under different project conditions. While 
modeling done by the Navy indicates that the potential range of the ensonified area within the 120 dB re 1 
µPa SPL would be expected to be larger for vibratory pile driving than for impact pile driving (Navy, 
2013a), due to the lower source level of vibratory pile driving noise compared to impact pile driving 
noise, the potential range of the ensonified area within the 180 dB re 1 μPa SPL would be expected to be 
much smaller for vibratory pile driving than for impact pile driving. Results from vibratory pile-driving 
projects in the South China Sea indicate that “in appropriate soils, using vibratory hammers can not only 
reduce the installation time and the costs, but moreover minimizes the environmental impact during 
installation” (Middendorp and Verbeek, 2012). 

Mitigation and minimization measures would also be required by BOEM in the conditions of approval of 
the RAP (see Appendix A of this revised EA), including observations of time of year windows, 
application of PSOs during project construction, establishment of exclusion, and monitoring zones and 
associated soft start and shutdown procedures for noise-producing equipment to ensure that exposure to 
acoustic impacts from pile driving would be greatly reduced. Because marine mammals would be 
expected to leave the immediate vicinity of the pile driving activities, impacts to marine mammals in 
general would be minor. However, disturbance of normal behaviors and auditory masking of individuals 
during migrations between winter calving areas and summer feeding grounds or in feeding areas could 
result in moderate impacts to some species. Impacts to species that are threatened or endangered may be 
minor or moderate, depending on the nature of the effect. Greater impacts may be incurred if individuals 
avoid, or are permanently displaced from, preferred habitats, although this is not anticipated due to the 
short time period (two weeks) of pile driving operations. 

Impacts from High Resolution Geophysical Surveys 

Upon completion of the cable laying activities, Dominion would conduct post-lay surveys to verify both 
cable buried depth and location. Post-lay surveys would be conducted from the cable installation vessel 
using a ROV or Burial Assessment Sled. These vehicles may be equipped with a single or multi-beam 
depth sounder and/or side-scan sonar or HRG equipment may be deployed directly from the vessel. HRG 
survey protocols, together with their possible impacts on marine mammals and sea turtles, are described 
in detail in the Atlantic G&G FPEIS (BOEM, 2014a). 

The spatial extent of the noise contribution for HRG surveys would be proportional to the area covered by 
such surveys, and attenuation of noise away from the source vessel would be influenced by local weather 
(sea state), oceanographic characteristics or features, and geological attributes of the seafloor. The 
assumption that the digital dual-frequency side-scan sonar systems used for HRG surveys of seafloor 
surface conditions would be in the 200 to 1600 kHz range indicates an increase in high-frequency noise 
when compared to the assumed pre-existing soundscape. These frequencies are outside the hearing range 
of baleen whales (mysticetes), pinnipeds and toothed whales (odontocetes; both mid- and high-frequency 
cetaceans (Table 20). 

In May and June 2008, approximately 100 melon-headed whales were stranded in the Loza Lagoon 
system in northwest Madagascar. An Independent Scientific Review panel (ISRP) began a formalized 
process to investigate the cause of the stranding. The ISRP systematically excluded or deemed highly 
unlikely all but one potential reason for the stranding; the use of a high-power 12 kHz multi-beam 



118 

echosounder operating intermittently (during transmission and calibration) by a survey vessel moving 
along the shelf break the day before the stranding event (Southall et al., 2013). The ISRP concluded that 
the use of a 12 kHz multi-beam echosounder in a directed manner parallel to shore, that may have trapped 
the animals between the sound and shore, appeared to be most likely the initial behavioral trigger causing 
the whales to enter into unfamiliar (and extralimital) lagoon waters. This entrapment, as well as a variety 
of secondary factors, ultimately resulted in the mass stranding and mortalities (Southall et al., 2013). 

Sound propagation modeling for acoustic sources used during HRG surveys was conducted and described 
in the Proposed Action’s Marine Mammal and Sea Turtle Harassment Avoidance Plan (RAP, 2015, Table 
15). Modeled results indicate that the furthest distance to the 160 dB, Level B harassment zone for all the 
equipment, was for the multi-beam sonar (200-400 kHz), at 125 m. The frequencies of this equipment are 
above the hearing of marine mammals and sea turtles (
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Table 19 and Table 20). Proposed mitigation measures include restricting geophysical survey activities to 
daylight hours; implementing ramp up procedures, establishment of exclusion zones, monitoring by 
protected species observers and shutdown procedures (RAP, 2015). 

Impacts of the post cable-lay surveys to marine mammals and sea turtles, in general, would be negligible 
due to the limited duration of post cable-lay surveys; the operational frequencies being above the hearing 
range of marine mammals and sea turtles and the implementation of mitigation measures, including vessel 
strike avoidance measures. However, behavioral changes (including alteration of migration paths) may 
result in minor impacts to threatened and endangered species. 

Operation and Maintenance 

During operation of an offshore wind facility, marine mammals may be affected by: 1) wind turbine 
noise, 2) service vessel traffic and noise, 3) accidental releases of hazardous materials or fuels, 4) 
entanglement with buried transmission cables, 5) disturbance or displacement of habitat and associated 
changes in prey availability, and 6) collision with turbines. 

Wind Turbine Noise 

Noise generated during normal wind turbine operations may affect many more species and individuals, 
and for a much longer time period than construction noise. Under normal operations, there would be 
continuous or near continuous generation of noise levels at frequencies detectable by marine mammals. 
Such noise generation could result in the long-term avoidance of the wind facility area and surrounding 
vicinity. Depending on the distance, operational noises are transmitted underwater at levels that could be 
actively avoided by, or affecting, marine mammals. This could lead to disruption of migratory routes 
(such as those followed by the NARW along the Atlantic Coast), which could result in long term 
population level effects. 

Underwater acoustic measurements at offshore wind turbines have been made in Sweden, Denmark and 
Germany (Westerberg, 1994; Degn, 2000; Fristedt et al., 2001, Ingemansson Technology AB, 2003, 
Betke et al., 2004; see also Wahlberg and Westerberg, 2005 and Thomsen et al., 2006 for review). Most 
measurements have been made very close to a single wind turbine to control for any additive effects of 
other nearby turbines. Even though the recorded wind turbines differ in size, bottom depth and foundation 
type, the generated sounds have many features in common. The sound intensity is generally dominated by 
a series of pure tones below 1 kHz, in most cases below 700 Hz (Madsen et al., 2006). The frequency 
content of the tones seems to be intimately linked to the mechanical properties of the wind turbine and 
does not seem to change with varying wind speed (Degn, 2000; Ingemansson Technology AB, 2003). The 
tonal noise from a wind turbine is created by vibrations in the gear-box inside the nacelle, and has both 
radial and tangential components (Degn, 2000; Ingemansson Technology AB, 2003; Knust et al., 2004; 
DEWI, 2004). The vibrations are coupled to the water column and the seabed through the turbine 
foundations. There is considerable variation in the reported noise levels from operating wind turbines (for 
review see Wahlberg and Westerberg, 2005 and Thomsen et al., 2006). Such differences may in part be 
related to different wind speeds, recording conditions and sound radiation patterns, but there are 
nevertheless strong indications that some wind turbines make more underwater noise than others. 

Underwater noise from a 1.5 MW turbine may reach levels of 90 to 115 dB at a distance of 360 ft (100 m) 
in moderate winds, and cover a frequency range of 20 to 1,200 Hz, with peak levels at 50, 160, and 200 
Hz (Thomsen et al., 2006). Calculations showed that at 100 m distance, turbine noise would be audible to 
both harbor porpoise and harbor seals but only harbor seals would possibly detect noise at distances 
greater than 1 km, in the 125-160 Hz range. Tougaard et al., (2009) recorded underwater noise from three 
different types of wind turbines (Bonus 2 MW, WindWorld 500 kW and Bonus 450 kW) in Denmark and 
Sweden during normal operation. Wind turbine noise was only measurable above ambient noise at 
frequencies below 500 Hz. Sound pressure levels were in the range 106-126 dB re 1 µPa (RMS), 
measured at distances between 14 and 20 m from the foundations. Audibility was low for harbor 
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porpoises extending 20-70 m from the foundation; whereas audibility for harbor seals ranged from less 
than 100 m to several km. Behavioral reactions of porpoises to the noise appeared unlikely except if they 
were very close to the foundations. However, behavioral reactions from seals could not be discounted up 
to distances of a few hundred meters.  

Teilmann et al., (2012) summarize the effects of large scale offshore wind farms on harbor porpoises at 
four wind farms. At Nysted (72 turbines, gravity foundations) and Horns Rev I (80 turbines, monopiles) 
both construction and operation was studied, while at Horns Rev II (91 turbines, monopiles) only 
construction was studied and at Egmond aan Zee (36 turbines, monopiles) only the operation was studied. 
At Nysted, there were strong negative reactions to the construction as a whole and no significant negative 
or positive effects were found at Horns Rev I during the operation of the wind farm. In contrast, the 
results from Egmond aan Zee showed a pronounced and significant increase in harbor porpoise acoustic 
activity inside the operating wind farm, compared to the baseline. The cause for this increase is unknown; 
however, the area is known for heavy ship traffic and intensive trawling, so the ban of shipping and 
fishing inside the wind farm may have provided a ‘sanctuary’ for the porpoises (Scheidat et al., 2011). 
The data do not reveal the underlying causal factors (for example, noise, presence of turbines etc.) for the 
observed effects and population effects of constructing and operating the four wind farms have not been 
assessed (Teilmann et al., 2012). 

There have not been any studies on the impact of wind turbine noise on baleen whales or sea turtles. The 
noise from turbines is stationary, like some other marine construction activities, and has third-octave 
levels (TOLs) relatively similar to the continuous noise from other industrial activities such as dredging 
and production platforms. Dredging and drilling operations had a maximum TOL near the 100 Hz range 
at levels near 160 dB re 1 μPa (RMS) (Richardson et al., 1995, Fig. 6.16), similar signals but with higher 
levels than the wind turbine data presented in Madsen et al., (2006). Nowacek et al., (2004) documented 
strong avoidance responses of NARW s, Eubalaena glacialis, to tonal signals at received levels ranging 
from 134 to 148 dB re 1 μPa (RMS). Richardson et al., (1995) summarized results of drillship and 
dredge-noise playbacks to bowhead whales, and concluded that these balaenid whales may react at TOLs 
as low as 110 dB re 1 μPa (RMS). It seems therefore that NARW s may respond to noise from operating 
turbines at ranges up to a few km in a quiet habitat.  

The available data on the effects of noise from operating wind turbines are sparse, but suggest that 
behavioral effects to baleen whales, if any, are likely to be minor and to occur close to the turbines 
(Madsen et al., 2006). Tougaard et al., (2009) found that it was unlikely that the noise reached dangerous 
levels at any distance from the turbines and that the noise is considered incapable of masking acoustic 
communication by harbor seals and porpoises.  

It is important to remember that these conclusions are only valid for these species and for rather small 
turbines. In larger turbines, narrow tones with clearly defined peaks might be high above background 
noise levels and the zone of audibility of these rather discrete frequencies might be much larger than for 
relatively broadband noise (Thomsen et al., 2006). Physical measurements as well as more detailed 
modeling are needed for each specific construction site to reliably evaluate the effects of wind turbines on 
marine mammals over changing seasons and wind conditions (Madsen et al., 2006). 

Possible noise from the operation of the 6 MW WTGs has been modeled and shows that noise levels 
within the boundary of the Proposed Action are not likely to be significantly above ambient noise, but 
may increase the ambient noise slightly during periods of calm seas and low shipping traffic (RAP, 2015). 
It should be noted that a major contribution to the ambient noise would result from sea-state, which would 
be expected to increase as the turbines rotational speed increases with wind speed. 

Acoustic modeling of underwater operational sound was performed for the design wind condition during 
normal operations. The predicted sound level from operation of a wind turbine has been estimated at 130 
dB re 1 µPa (RMS) at 20 m (66 ft) from the wind turbine foundation, attenuating to the 120 dB re 1 µPa 
(RMS) threshold level at a relatively short distance of 100 m (328 ft). These levels are very close to the 
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expected regularly reoccurring ambient noise levels. The Proposed Action WTGs are located 
approximately 1,050 m (3,450 ft) apart from one another, so no cumulative effects above the 120 dB re 1 
µPa (RMS) threshold would occur (RAP, 2015). The operational effects of the Proposed Action are 
anticipated to be minimal, with no adverse effect to marine mammals and aquatic life. Underwater noise 
levels in this range may be perceptible to marine mammals that swim close to an operating WTG, but 
would not likely adversely affect them or their prey. 

The Proposed Action area is not designated as critical habitat for any marine mammals, but there are 
resident species and the Area lies within the migratory pathway for NARWs and other marine mammal 
species. As discussed above, considering the existing levels of vessel traffic noise, the generally lower 
frequency nature of underwater wind turbine noise, and the number of operational wind turbines (two), 
normal operational noise of these wind turbines is not anticipated to result in injury to any marine 
mammals but may result in behavioral changes at close range to the wind turbines. Normal operational 
noise of the two wind turbines are therefore anticipated to result in minor impacts to marine mammals in 
the Proposed Action area. 

Considering the above-mentioned research, and because sea turtle hearing is confined to lower 
frequencies (Section 3.2.6.2), it is anticipated that normal operational noise generated by two wind 
turbines would be audible to sea turtles in the Proposed Action area and surrounding area and may result 
in behavioral changes at close range to the wind turbines, but are unlikely to cause any injury to sea 
turtles. Impacts to sea turtles are therefore anticipated to be minor. 

Service Vessel Traffic and Noise 

Each WTG would require a week of maintenance per year and the IBGS foundation inspections would 
also occur on an annual basis, with various assessments being undertaking at multiple year intervals. 
These activities would not require large vessels and only standard crew transfer would be used. Vessels 
servicing the Proposed Action site would produce underwater sounds typical of existing vessel traffic in 
the area; therefore, the Proposed Action poses no unique or special risk to marine life and impacts to 
protected species are negligible. In accordance with the section above on vessel traffic related to 
deployment and construction operations, impacts to marine mammal and sea turtle species from ship 
collisions during maintenance operations are expected to be minor. 

Collision with Wind Turbine Foundations 

Currently, there are no published accounts of marine mammals and sea turtles colliding with wind turbine 
foundations. Wilson et al., (2007) mention that for those devices that have a surface expression, animals 
may potentially collide with the device itself while breathing, feeding, resting or traveling near the 
surface. Collision risk is considered to be greater when a greater proportion of the device is below the 
surface (Boehlert et al., 2007). Devices may be less detectable under conditions of poor visibility (turbid 
waters), or reduced maneuvering options such as in surge conditions or during storms (Tougaard et al., 
2012). 

Marine mammals have the capacity to avoid and evade wave energy converters (WECs), but only if they 
are able to detect the objects, perceive them as a threat and then take appropriate action at long (avoid, 
i.e., swim around) or short range (evade, i.e., dodge or swerve; Wilson et al., 2007). The ability of animals 
to detect devices depends on species‐specific sensory capabilities, local visibility/environmental 
conditions and level of sound output by the device relative to ambient noise levels. Neophobic individuals 
(tendency of an animal to avoid or retreat from an unfamiliar object or situation) (or species) may be more 
likely to avoid devices at greater range, whereas other animals might actively choose to investigate 
devices more closely (Tougaard et al., 2012). These same conditions may be applicable to the detection of 
wind turbine foundations. 

Considering that the wind turbine foundations are fixed to the seabed in sites that do not experience 
extreme tidal currents, it is likely that under normal circumstances marine mammals and sea turtles should 
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be able to detect the wind turbines, visually or acoustically, in time to avoid them. Impacts from collisions 
with two wind turbine foundations are likely to be negligible to marine mammals and sea turtles. 

Decommissioning 

Decommissioning of two wind turbines would involve the dismantling and removal of infrastructure from 
each wind turbine platform, the removal of offshore transformers, and the shipment of these materials to 
shore for reuse, recycling, or disposal. Foundations would be removed by cutting the piles (using 
acetylene torches, mechanical cutting, diamond wire cutting devices, or sand and abrasive high-pressure 
water jets) at a depth of at least 1 m (3.3 ft) below the surface of the surrounding sediment. During 
decommissioning, marine mammals may be affected by (1) noise generated by equipment dismantling the 
towers, (2) decommissioning vessels, (3) disturbance or displacement of habitat and (4) accidental release 
of hazardous materials and fuel. 

Decommissioning activities would be similar to construction activities, although largely in reverse and at 
lower levels. Thus, the types of impacts that could be incurred by marine mammals during 
decommissioning would be similar in nature to but likely lower in magnitude than impacts associated 
with facility construction since the major impacting factor associated with construction, namely pile 
driving, and would not occur during decommissioning. In addition, decommissioning activities will be 
prohibited during the mid-Atlantic U.S. Seasonal Management Area periods (November 1 through April 
30) for North Atlantic right whales, which would also benefit other marine mammals in the Proposed 
Action Area, as for pile driving operations.  

Non-explosive severance activities have little or no impact on the marine environment and would not 
result in an incidental take of marine mammals (MMS, 2005). A description of non-explosive severing 
tools and methods can be found in MMS (2005). In order for VOWTAP to be decommissioned, BOEM 
requires DMME and/or Dominion to comply with the provisions for decommissioning outlined in 30 
CFR § 585.900-913, including the obligation to submit a decommissioning application for BOEM’s 
approval. The decommissioning application must include an analysis of effects on ESA-listed species. 
The decommissioning application and the effects analysis will be provided to NMFS for review in order 
to determine whether the proposed activities fall within the scope of the existing ESA consultation or if 
re-initiation of consultation would be required. Noise related to tower removal may affect marine species, 
but is unlikely to adversely affect these species; as such impacts to marine mammals from 
decommissioning are expected to be negligible to minor. 

Impacts of Non-Routine Activities and Events 

Impacts to water quality from accidental oils, lubricants and/or fuel spills or releases of marine trash or 
debris during Proposed Action construction, operation, or decommissioning can result in risks to marine 
mammals and other marine species from habitat destruction, entanglement and, or ingestion (Marine 
Mammal Commission, 2003; MMS, 2007).  

The discharge or disposal of solid debris into offshore waters from OCS structures and vessels is 
prohibited by BOEM (30 CFR § 250.300) and the USCG (MARPOL, Annex V, Pub. L. 100−220 [101 
Stat. 1458]). Thus, entanglement in, or ingestion of, OCS-related trash and debris by marine mammals 
and sea turtles would not be expected during normal operations. All Proposed Action vessels would be 
required to comply with the applicable USCG pollution-prevention requirements and all crew supporting 
the construction, operation, or decommissioning of the Proposed Action would undergo marine debris 
awareness training. Such training would include use of the data and educational resources available 
through NOAA’s Marine Debris Program as well as additional information described under Marine 
Debris Awareness in Appendix A. Impacts to marine mammals and sea turtles due to accidental release of 
marine trash or debris would therefore be negligible. 

Conclusion 
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The impacts to marine mammals and sea turtles as a result of construction, operation and 
decommissioning activities related to the Proposed Action are anticipated to range between negligible to 
moderate. The primary impact producing factor, notably noise generated during pile driving activities, 
would occur during the construction phase only and would result in moderate, but temporary, impacts to 
marine mammals and sea turtles. Pile driving would occur over a period of two weeks and it is anticipated 
that the standard operating conditions will prevent potential injury to protected species.  In addition, in 
most cases, highly mobile species would leave the construction area thereby reducing the likelihood of 
exposure to noise levels that could impact hearing. BOEM has determined that no population effects are 
anticipated and no critical habitat would be affected by the Proposed Action. 

Standard Operating Conditions  

The RAP (2015) describes reporting and efforts to minimize environmental impacts. These efforts are 
clarified below to be consistent with BOEM requirements based on consultations with other agencies. 
Standard operating conditions (SOCs) for pile driving and DP thruster use are summarized below and 
detailed descriptions of SOCs for all proposed activities are provided in Appendix A. These measures 
would be required by BOEM in the terms and conditions of RAP approval. 

Establishment of Exclusion Zones 

An exclusion zone (defined as the Level A harassment zone out to the 180 dB isopleth) would be 
established to minimize potential impacts to marine mammals caused by pile driving. 

Establishment of DP Thruster Monitoring Zones 

A monitoring zone would be established around the sound source out to 500 m. All species detected and 
all behaviors displayed within the monitoring zone would be documented by the PSOs according to 
standard protected species observer protocols. 

Field Verification of Exclusion Zone 

Field verification of the exclusion zone (defined as the harassment zone out to the 180 dB isopleth for 
impulsive noise) for pile driving would be conducted during the installation of the first IBGS foundation. 
Acoustic measurements would include measurements from two documented reference locations at two 
water depths (a depth at mid-water and a depth at approximately 3 ft [1 m] above the seafloor). If the field 
measurements determine that the actual Level A and Level B harassment zones extend beyond the 
proposed exclusion zone, a new zone would be established accordingly, in coordination with 
jurisdictional agencies. 

Protected Species Observers (PSO) 

PSOs would perform visual monitoring of the exclusion and monitoring zones established for pile driving 
and DP vessel thruster use. PSOs would be qualified and approved by NMFS. Observer qualifications 
would include direct field experience on a marine mammal (and sea turtle) observation vessel or aerial 
surveys in the Atlantic Ocean/Gulf of Mexico. Sufficient numbers of PSOs would be stationed aboard 
each noise-producing construction support vessel (e.g., jack-up barge or cable lay vessel) in order to 
effectively monitor the exclusion and monitoring zones. Observers would not work for more than 12 
hours in a 24-hour period and will follow a rotation schedule of a maximum of 4-hour watches, followed 
by 2-hour breaks, in order to reduce observer fatigue (Baker et al., 2013). As such, each PSO would 
effectively monitor the  exclusion zones and DP vessel thruster monitoring zones and would have the 
authority, in coordination with the Proposed Action’s onsite construction manager (or other authorized 
individual), to implement the necessary marine mammal (and sea turtle) protection measures (e.g., 
shutdown, ramp-down, and/or ramp up procedures) during construction activities if marine mammals (or 
sea turtles) are seen within the established exclusion and monitoring zones and/or when the zones cannot 
be adequately monitored (i.e., obscured by fog, inclement weather, poor lighting conditions).   
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Ramp up/Soft Start Procedures 

A ramp up (also known as a soft start) would be used for construction equipment capable of adjusting 
energy levels. The DP vessel thrusters would be engaged from the time the vessel leaves the dock; 
therefore, there is no opportunity to engage in an initial ramp up procedure for this noise source. 
However, following power down procedures, if protected species come within 500 m of DP thruster 
operations (see below), DP thrusters would be powered up by doubling the power in 5 minute periods, 
from the minimum output level possible, until full power is reached. For pile driving, a soft start must be 
implemented at the beginning of each pile installation in order to allow marine animals to vacate the area 
prior to the commencement of pile driving activities at full energy. For impact pile driving, the soft start 
requires strike sets, with a 1 minute wait period between each strike set. The initial strike set will be at 
approximately 10 percent energy, the second strike set at approximately 25 percent energy and the third 
strike set at approximately 40 percent energy. The soft start procedure should not be less than 20 
minutes. Strikes may continue at full operational power following the soft start period. For vibratory 
hammers, the soft start requires initiation of noise from the hammers for 15 seconds at reduced energy, 
followed by a one-minute waiting period. This procedure must be repeated two additional times, 
following which the vibratory hammer can be operated at full operational power. The soft start procedure 
for pile driving would not be initiated if the exclusion zone cannot be adequately monitored (i.e., 
obscured by fog, inclement weather, poor lighting conditions) for at least a 60-minute period. If a soft 
start has been initiated before the onset of inclement weather, activities may continue through these 
periods if deemed necessary to ensure the safety of the Proposed Action. If marine mammals are sighted 
within the pile driving exclusion zone prior to or during soft start procedures, activities would be delayed 
until the animal(s) moves outside the exclusion zone and no marine mammals (or sea turtles) are sighted 
for a period of at least 60 minutes.   

Shut-down/Power down Procedures 

PSOs would work in coordination with the onsite construction manager (or other authorized individual) to 
stop or delay any construction activity, if deemed necessary or safe to do so. It is important to note, 
however, that any significant stoppage of impact pile driving progress or stoppage in vessel 
maneuverability during jet plow activities has the potential to result in significant damage to both the 
foundations and the cable. Therefore, if marine mammals (or sea turtles) are sighted approaching the 
monitoring or exclusion zone during either of these operations and the stoppage of the construction 
activities would compromise safety (human health and/or environmental) or the integrity of the Proposed 
Action, Dominion proposes that the hammer energy be reduced to the 40 percent ramp up level and DP 
thrusters be powered down to the minimum output possible. This reduction in hammer and thruster 
energy would effectively reduce the potential for exposure of marine mammals (and sea turtles) to sound 
energy, proportional to the reduction in force. By maintaining impact pile driving and DP thruster use 
operations at the reduced energy levels, the momentum of piling penetration, jet plowing and ROV jet 
trenching can be maintained, minimizing risk to both Proposed Action integrity and marine life. 

Time of Day Restrictions 

Pile driving for wind turbine-foundation installation would 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 (human health and/or environmental) and/or 
the integrity of the Proposed Action. If a soft start has been initiated prior to the onset of inclement 
weather (e.g., fog or severe rain events) the pile driving of that segment may be completed. No new pile-
driving activities would be initiated until 30 minutes after dawn or after the inclement weather has passed.  

Following the submission of an effective alternative monitoring plan, BOEM, in consultation with 
NMFS, would allow cable installation to be conducted 24 hours per day for 6 weeks.  
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Reporting 

Dominion would provide, as required, to jurisdictional/interested agencies, including the USACE, NOAA 
Fisheries, and BOEM, notification of both commencement and completion of construction activities, re-
establishment of safety and/or exclusion zones, observed significant behavioral reactions by marine 
mammals (or sea turtles) (e.g., fleeing the area), and injury or mortality to any marine mammals (or sea 
turtles). Dominion would also provide a final technical report after Proposed Action construction has been 
completed. Since post cable-lay HRG surveys are part of the Proposed Action, mitigation measures for 
HRG surveys, as described in the Record of Decision for the Atlantic OCS Proposed Geological and 
Geophysical Activities mid-Atlantic and South Atlantic Planning Areas, FEIS, and the July 19, 2013 
Biological Opinion (see below, National Marine Fisheries Service and Appendix A) are applicable to 
authorizations of HRG surveys within the action area. These mitigations are presented in Appendix A. 

3.2.6.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)  

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

Section 3.2.6.2, which describes the reasonably foreseeable impacts of Alternative A on marine mammals 
and sea turtles, concluded that Alternative A would have negligible or minor effects on marine mammals 
and sea turtles, depending on the specific activity and species, and that the Proposed Action may impact 
marine mammals and sea turtles in an episodic fashion. Specifically, harassment from sound (short-
duration pile driving, DP thruster use, use of HRG equipment during post-cable-lay surveys, wind turbine 
operations and decommissioning activities) and slight increases in the risk of vessel collisions associated 
with construction, operation and decommissioning are the primary activities that could impact marine 
mammals.  

Under Alternative B, the distance to lay the export cable would increase by approximately 1.5 nautical 
miles and thereby slightly increase the duration of vessel traffic, including DP thruster use, as well as the 
use of HRG equipment during post-cable-lay surveys. There would be no changes in pile-driving 
activities. Potential impacts to marine mammals and sea turtles under Alternative B, would be negligible 
to minor. 

3.2.6.4 Alternative C – Alternative Turbine Location (within the Virginia WEA) 

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

Section 3.2.6.2, which describes the reasonably foreseeable impacts of Alternative A on marine mammals 
and sea turtles, concluded that Alternative A would have negligible or minor effects on marine mammals 
and sea turtles, depending on the specific activity and species, and that the Proposed Action may impact 
marine mammals and sea turtles in an episodic fashion. Specifically, harassment from sound (short-
duration pile driving, DP thruster use, use of HRG equipment during post cable-lay surveys, wind turbine 
operations and decommissioning activities) and slight increases in the risk of vessel collisions associated 
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with construction, operation and decommissioning are the primary activities that could impact marine 
mammals.  

Under Alternative C, the additional site characterization surveys would increase the duration of vessel 
traffic, as well as extend the use of HRG and geotechnical equipment. The length of the export cable 
would increase and thereby increase the duration of vessel traffic, including DP thruster use, as well as 
the use of HRG equipment during post cable-lay inspections. There would be no changes in pile driving 
activities. Potential impacts to marine mammals and sea turtles caused under Alternative C would be 
negligible to minor. 

3.2.6.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, VOWTAP considered several criteria when examining potential export cable 
landfall locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location 
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be 
0.91 mi (1.46 km) from landfall to the interconnection point, slightly longer than the length under the 
Proposed Action (0.68 mi [1 km]). 

Section 3.2.6.2, which describes the reasonably foreseeable impacts of Alternative A on marine mammals 
and sea turtles, concluded that Alternative A would have negligible or minor effects on marine mammals 
and sea turtles, depending on the specific activity and species, and that the Proposed Action may impact 
marine mammals and sea turtles in an episodic fashion. Specifically, harassment from sound (short-
duration pile driving, DP thruster use, use of HRG equipment during post cable-lay surveys, wind turbine 
operations and decommissioning activities) and slight increases in the risk of vessel collisions associated 
with construction, operation and decommissioning are the primary activities that could impact marine 
mammals.  

Under Alternative D, the impacts to marine mammals and sea turtles would be the same as for Alternative 
A.  

3.2.6.6 Alternative E – No Action 

Under the No Action Alternative, no research activities, including the construction, operation, 
maintenance and decommissioning of two turbines and export cable to shore, would be approved on the 
OCS offshore Virginia. The impacts of Alternative E (No Action) on environmental and socioeconomic 
resources are described in detail in Section 2.5 of this revised EA. Under Alternative E, there would be no 
impacts to marine mammals and sea turtles. 

3.2.6.7 Cumulative Impacts Analysis 

The Proposed Action is planned to occur approximately 24 nautical miles east of the city of Virginia 
Beach, Virginia. Considering the migratory nature of marine mammals and sea turtles, the spatial bound 
for this cumulative analysis extends from Maine to Georgia, and the temporal bound is from 2017-2045 
because this period covers construction, operation, and decommissioning operations for the project. 

The cumulative impacts analysis for marine mammals and sea turtles examines the impacts of the 
Proposed Action, other actions, including past and reasonably foreseeable actions, and the overall impacts 
that can be expected if the individual impacts are allowed to accumulate. Chapter 2 describes the 
cumulative activities in detail and examines future offshore wind site assessment activities, wind energy 
development, transmission lines, geological and geophysical activities, marine minerals uses and dredged 
material disposal, liquefied natural gas terminal, military range complexes and civilian space program 
use, and shipping and marine transportation.  
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The impact-producing factors for these cumulative activities that may affect marine mammals and sea 
turtles are described in the Atlantic G&G FPEIS (BOEM, 2014; Sections 4.2.2.4. and 4.2.3.4). From these 
impact-producing factors, five sources of potential impacts to marine mammals and sea turtles have been 
identified in association with proposed construction, operation and decommissioning activities, including 
(1) vessel and equipment noise, (2) the physical presence of offshore structures, (3) vessel traffic and 
collisions, (4) trash and debris, and (5) accidental fuel spills.  

The impacts of the Proposed Action due to the physical presence of offshore structures, trash and debris 
and accidental fuel spills on marine mammals and sea turtles (Section 3.2.6.2) were determined to be 
negligible, and are therefore not considered further in the cumulative analysis. 

Underwater Noise Including Vessel and Equipment Noise 

Various activities and processes, both natural and anthropogenic, combine to form the sound profile 
within the ocean. A large portion of the sound generated by vessel traffic comes from vessel engines and 
propellers, and those sounds occupy the low frequency bands in which most large whale calls and songs 
occur. In the open water, ship traffic can influence ambient background noise at distances of thousands of 
kilometers; however, the effects of ship traffic sounds in shallow coastal waters are much less far 
reaching, most likely because a large portion of the sound’s intensity is absorbed by the seafloor. 
Anthropogenic sources include near-shore construction activities, recreational vessels, and military 
preparedness exercises (e.g., sonar signals). Behavioral responses of marine mammals to underwater 
noise and the population effects of those responses are subjects of recent and ongoing research and 
include several important areas of concern. Since the potential biological and physiological reactions to 
the changing soundscape may vary by sound, species, and particular animal, it would require prediction of 
which combination of sound characteristics and behavioral contexts are most detrimental and under what 
circumstances behavioral changes affect fitness directly or indirectly. Currently, there are no available 
scientific data available to support the accurate assessment of cumulative effects of acoustic impacts of 
underwater activities on individual marine mammals and sea turtles or populations of these species.  

The sound-producing activities anticipated to impact protected species are pile driving during wind 
turbine foundation installation, military activities, marine transportation, geological and geophysical 
surveys, and the operation of wind turbines. The Navy, in their Atlantic Fleet Training and Testing EIS 
(AFTT) (Sections 4.4.4 and 4.4.5 in Navy, 2013b) and BOEM’s Atlantic G&G FPEIS (BOEM, 2014; 
Sections 4.2.2.4 and 4.2.3.4), assessed the cumulative impacts of these stressors on marine mammals and 
sea turtles. These assessments determined that these underwater sound sources would result in negligible 
to minor cumulative impacts to marine mammals and sea turtles. 

Pile Driving During Wind Turbine Foundation Installation 

Acoustic impacts from pile driving operations are expected to last for two weeks in May and impacts are 
expected to be spatially localized within this short-term period. Implementation of mitigation measures, 
such as time area closures, monitoring and clearance of acoustic exclusion zones are expected to 
minimize potential noise impacts from this sound source. Therefore, the impacts associated with pile 
driving would result in a minor incremental increase in underwater noise and a minor increase to impacts 
to marine mammals and sea turtles under the cumulative activities (Section 2.6). 

Military Activities 

Considering the activities described in Table 4.3-1 (Navy, 2013b), it is reasonable to assume that there is 
a possibility that the Proposed Action would overlap with some military activities in the present and 
future, especially in the VACAPES Range Complex. Due to the short-term nature of the construction and 
decommissioning period (12 weeks each) and the limited vessel traffic for maintenance operations (one-
week per year), it is anticipated that the Proposed Action would have negligible cumulative effects on 
marine mammals and sea turtles. 
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High Resolution Geophysical Activities 

Post cable-lay surveys, using a single or multi-beam depth sounder, would occur intermittently during 
July-August 2017. Based on the analysis in the Atlantic G&G FPEIS (BOEM, 2014a; Section 4.2.2.2.2.), 
the effects of project-related non-air gun HRG survey noise on marine mammals within the area of 
interest (AOI) are expected to be minor and that most impacts would be limited to short-term disruption 
of behavioral patterns or displacement of individual marine mammals from discrete areas within the AOI, 
including both critical and preferred habitats. Operational mitigation and monitoring measures would be 
implemented during HRG surveys to help ensure that marine mammals and sea turtles are not present 
within a pre-determined acoustic exclusion zone around the sound source, both prior to and during its 
operation. In conjunction with these mitigation measures, it is assumed that marine mammals and sea 
turtles would likely avoid active HRG survey sound sources, both of which are expected to significantly 
reduce impacts to marine mammals and sea turtles. BOEM has not approved any plans for site 
characterization activities offshore Massachusetts, Rhode Island, New York, New Jersey, Delaware, 
Maryland, North Carolina, South Carolina, and Georgia. Thus, a schedule on the scope, scale, and timing 
of such activities cannot be reasonably assumed for the purposes of analyzing their cumulative effects. 
Any overlaps with the post cable-lay surveys for the Proposed Action would be short-term (intermittently 
during July-August 2017). The post cable-lay surveys would be conducted using a single or multi-beam 
depth sounder operating at frequencies of 200-400 kHz, adding to the high frequency noise when 
compared to the assumed pre-existing soundscape. However, these frequencies are above the hearing of 
both marine mammals and sea turtles and therefore the cumulative impacts associated with the post cable-
lay surveys of the Proposed Action are expected to be negligible. 

Vessel Noise (including use of DP thrusters) 

Vessels servicing the Proposed Action site would produce underwater sounds typical of existing vessel 
traffic in the area (Section 3.3.7). Considering the spatial and temporal components of the Proposed 
Action, as well as the relative underwater frequencies generated by the vessels used during construction, 
operation and decommissioning activities, the vessel noise could cause minor, localized, and temporary 
disturbance effects to marine mammals and negligible impacts to sea turtles (Section 3.2.6.2). These 
effects might overlap in time with vessel noise from the Dam Neck Restoration Proposed Action. 
However, because the effects for each project would be limited in duration and extent, and would be 
mitigated through implementation of mitigation measures such as those discussed in Section 3.2.6.2, the 
potential for these combined effects to interact in a meaningful way is low. The cumulative impacts of 
vessel noise from the Proposed Action are therefore anticipated to be negligible. 

Operation of Wind Turbines 

The cumulative effect of acoustic impacts of the operation of wind turbines on marine species remains 
unclear (Bergström et al., 2014). However, as discussed in Section 3.2.6.2, the predicted sound levels 
from the operation of a wind turbine are very close to the expected regularly reoccurring ambient noise 
levels and may only result in behavioral changes at close range (within 100 m) to the wind turbine. 
Considering the migratory nature of the marine mammals and sea turtles that may occur in this area, it is 
unlikely that the same individuals would be consistently exposed to the low frequency sound levels 
generated by the Proposed Action’s two wind turbines. The cumulative impacts of the operation of two 
wind turbines on marine mammals and sea turtles are anticipated to be negligible. 

Vessel Traffic and Collisions 

The Proposed Action could cause minor, localized, and temporary disturbance effects to marine mammals 
and sea turtles during construction, maintenance and decommissioning activities as a result of Proposed 
Action vessel traffic (Section 3.2.6.2). However, the contribution of vessel traffic associated with the 
Proposed Action, over the expected project life of 20 years, compared to the total volume of vessel traffic 
in the vicinity of the Proposed Action area, is minor (Section 3.3.7). Although vessels supporting the 
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Proposed Action have the potential to interact with marine mammals traversing the Proposed Action area, 
the mitigation measures, including vessel strike avoidance measures and seasonal speed and construction 
restrictions, are expected to reduce the likelihood of ship strikes resulting in minor impacts to marine 
mammal and sea turtle species, including threatened and endangered species, from vessel collisions 
(Section 3.2.6.2). These effects might overlap in time with vessel traffic from the Dam Neck Restoration 
Proposed Action, and there could be some degree of spatial overlap for vessel traffic changes. Because 
the effects for each project would be limited in duration and extent, and would be mitigated through 
implementation of mitigation measures, it is expected that vessel traffic associated with the Proposed 
Action would result in a minor incremental increase in the potential for vessel collisions with marine 
mammals and sea turtles under the cumulative activities. 

Conclusion 

The assessments described above conclude that the above-mentioned sound-producing activities would 
result in negligible to minor cumulative impacts to marine mammals and sea turtles. 

3.2.7 Terrestrial Wildlife  

3.2.7.1 Description of the Affected Environment 

The onshore Proposed Action area supports a diversity of wildlife, including 27 amphibian species, 40 
reptile species, and 35 mammal species (RAP, 2015, Table 4.4-1). In addition to information provided in 
the RAP, there is a description of the onshore environment in Camp Pendleton’s Integrated Natural 
Resource Management Plan (INRMP; WEG, 2004).  More recently, there is a comprehensive inventory 
of the flora and fauna on Camp Pendleton (i.e., Wolf et al., 2013). Thus, onshore avian resources along 
the preferred cable landfall site at Camp Pendleton Beach adjacent to a rifle range and the preferred 
underground cable route to the existing transmission network are well understood (Figure 15; Note: the 
onshore cable route in aerial photographs would be obscured by overhanging trees [see the RAP, 
Appendix H for representative on-the-ground pictures]). Avian and bat species are not included in this 
Section and discussed in Sections 3.2.1 and 3.2.3. Not surprisingly, raccoons, and other terrestrial 
mammals may occur at the proposed export cable landfall location. The proposed onshore HDD work 
area is approximately 100 to 150 ft (30 to 46 m) from the sand dunes on a state-owned beach and 
protected by the Virginia Marine Resources Commission. Terrestrial mammals, amphibians, and reptiles 
common to southeastern Virginia may occur along forested uplands adjacent to, but not within, the 
onshore cable route.  
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Figure 15: Onshore Habitat Types and Proposed Cable Routes  

3.2.7.2 Impact Analysis of Alternative A (Preferred Alternative) 

Onshore activities such as drilling, cable laying and installation of an electrical switch cabinet would 
occur within disturbed areas in parking lots and along right-of-ways in predominately disturbed habitat 
(Figure 15). To minimize any potential physical impacts to sensitive shoreline habitats, HDD would be 
used to install the underground onshore interconnection cable.  It is possible that terrestrial wildlife in the 
onshore Proposed Action area could be disturbed by operational noise and human activity during the brief 
3-month construction period from May to July with drilling activities occurring only during daylight 
hours and in conformance with local noise requirements (RAP, 2015, Table 3.4-1), maintenance, and 
decommissioning phases (RAP, 2015, Section 4.4.2). However, the impacts from these disturbances are 
expected to be minimal, temporary, and negligible. Loss of wildlife habitat is also expected to be 
negligible. For example, the proposed switch box is 22 m and is planned to be installed on already 
disturbed land. The proposed cable landfall site and work area for HDD is a parking lot next to a rifle 
range (a heavily disturbed area), thus avoiding impacts to sensitive sand dune habitats. The proposed 
onshore cables would be installed below grade and within the existing road right of way or previously 
disturbed areas; thus no clearing of native vegetation is expected during construction along the route. 

Conclusion 

There may be negligible and temporary impacts to terrestrial wildlife resources from onshore operational 
noise and human activity during construction, maintenance, and decommissioning. The use of HDD 
during cable installation within existing rights of way under sensitive dune habitat and the installation of 
the switch cabinet within a previously disturbed area avoid impacts to terrestrial wildlife resources. 
Therefore, the overall impact of Alternative A on terrestrial wildlife would be negligible. 
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3.2.7.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)  

The location and timing of onshore activities for Alternative B is identical to Alternative A. Therefore any 
foreseeable impacts due to terrestrial wildlife of Alternative A would be indistinguishable from those in 
Alternative B. 

3.2.7.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

The location and timing of onshore activities for Alternative C is identical to Alternative A. Therefore any 
foreseeable impacts due to terrestrial wildlife of Alternative A would be indistinguishable from those in 
Alternative C.  

3.2.7.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, DMME considered several criteria when examining potential export cable landfall 
locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location within similar 
habitats to those identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection 
point would be 0.91 mile (1.46 km), slightly longer than the length under the Proposed Action (0.68 mile 
[1 km]). 

3.2.7.6 Alternative E – No Action  

Under the No Action Alternative, no research activities, including the construction, operation, 
maintenance, and decommissioning of two turbines and an export cable, would be approved on the OCS 
offshore Virginia. The Impacts of Alternative E (No Action) on environmental and socioeconomic 
resources are described in detail in Section 2.5 of this revised EA.  

3.2.7.7 Cumulative Impacts Analysis 

Environmental effects associated with the Proposed Action (e.g., onshore cable and switchbox 
installation, maintenance, and decommissioning) were analyzed above. The cumulative activities are 
discussed in detail in Section 2.6, which includes the reasonably foreseeable actions from military range 
complexes. The Proposed Action is along a right-of-way in a high-use area adjacent to a rifle range and 
residential development. Although there may be temporary impacts to terrestrial wildlife from onshore 
operational noise and human activity during construction and decommissioning, the overall impact of 
Alternatives A-D on terrestrial wildlife would be negligible.  

Conclusion 

Therefore, the Proposed Action would not contribute to impacts with other past, present and reasonably 
foreseeable actions occurring in the Proposed Action area. 

3.3 Socioeconomic Considerations 

3.3.1 Archaeological Resources 

3.3.1.1 Description of the Affected Environment 

The research lease area, the inter-array and export cable corridors, the onshore construction footprint, and 
associated laydown or staging areas where bottom-disturbing activities associated with Alternative A may 
occur all have the potential to contain both historic and pre-contact-period archaeological resources. 
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Specific archaeological resources identified within these areas are discussed in the RAP (2015); and 
Schmidt et al., 2013, and a general overview of archaeological resources situated on and in offshore and 
near-shore submerged lands of Virginia as well as onshore Virginia can be found in TRC Environmental 
Corporation, 2012; Blanton and Margolin, 1994; and BOEM, 2012b. Historic standing structures also are 
located on shorelines adjacent to the proposed area that may be within line-of-site of both vessel traffic 
and WTGs. Specific historic standing structures situated onshore the coastal areas of Virginia where 
project elements may be visible are described (Sexton, 2013).  

Historic period archaeological resources situated on and in the offshore and near-shore submerged lands 
of Virginia include shipwrecks dating from the sixteenth century to the present (Koski-Karell, 1995; TRC 
Environmental Corporation, 2012; Blanton and Margolin, 1994; and BOEM 2012a). The potential for 
finding shipwrecks increases in historic shipping routes and approaches to sea ports, reefs, straits, and 
shoals. Virginia’s 112 miles of coastline include 2,306 known or reported shipwrecks, the distribution of 
which appears to closely correlate to vessel traffic, especially in the vicinity of port approaches and 
navigational hazards (Crothers, 2004; French, 1987; Matson, 1998; Morgan, 1989; Smith, 2003; TRC 
Environmental Corporation, 2012). Within the offshore and near-shore submerged lands comprising the 
research lease area and the inter-array and export cable corridors, an area characterized as having a high 
probability for containing shipwrecks (BOEM, 2014b), three historic period archaeological resources 
have been identified that were interpreted from their geophysical signatures to be shipwrecks (Schmidt et 
al., 2013). However, BOEM subsequently conducted diver investigations on these targets and concluded 
that one is a large concrete buoy mooring anchor of no significance (BOEM, 2014c, personal 
communication).  

Pre-contact-period archaeological resources situated in the offshore and near-shore submerged lands of 
Virginia as well as onshore Virginia include paleolandscape features that have the potential to contain 
archaeological sites and pre-contact archaeological sites. The research lease area and the inter-array and 
export cable corridors are located within a region of the OCS that formerly may have been exposed above 
sea level and available to human occupation (TRC Environmental Corporation, 2012; McNeilan et al., 
2013). Surveys of the onshore areas have documented “a significant pattern of prehistoric occupation 
inland from the coastline within the outer coastal plain” with typical assemblages including lithic tools 
and evidence of tool making (flakes and debitage), fire-cracked rock, and terrestrial and aquatic faunal 
remains consistent with Archaic and Woodland Period occupations (RAP, 2015; Schmidt et al., 2013). 
Within the offshore and near-shore submerged lands comprising the research lease area and the inter-
array and export cable corridors, the presence of seven buried paleochannels have been identified that are 
interpreted from their geophysical signatures to be Holocene in age that potentially supported human 
populations prior to sea level rise. However, the paleolandscapes surrounding these channels also 
experienced intense erosion and sediment reworking post-submergence, rendering them unlikely to retain 
evidence of archaeological sites (Schmidt et al., 2013; McNeilan et al., 2013). Within the onshore lands 
comprising the construction footprint and associated laydown or staging areas, no pre-contact period 
archaeological resources were identified (RAP, 2015). 

Historic-period archaeological resources situated onshore Virginia are associated primarily within Camp 
Pendleton, which is listed both on the National Register of Historic Places  (NRHP) as a National Historic 
Landmark District and with the Virginia State Register of Historic Places. Though Camp Pendleton’s 
present listing documents the property’s contributions to broad patterns of history and embodies 
architectural, military, and transportation elements of significance for the periods 1911-1950, the area had 
previously been subject to extensive landscape modifications. From post-contact period settlement 
through the development of the area for military training activities, the onshore project area was primarily 
agricultural (RAP, 2015). A previously identified site within the immediate vicinity of the project area, a 
nineteenth to early twentieth century domestic trash pit (Schmidt et al., 2013), either pre-dates or is 
contemporary with the earliest military activities. Consistently, within the onshore lands comprising the   
construction footprint and associated laydown or staging areas, multiple isolated historic-period artifacts 
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(glass, brick, and bullet fragments) were identified in various locations, though none were of sufficient 
number in any given area to constitute an archaeological site (RAP, 2015).  

Historic standing structures situated onshore the coastal areas of Virginia where project elements may be 
visible include those within the Camp Pendleton-State Military Reservation Historic District, the Cape 
Henry Lighthouse, the Cape Henry Light Station, De Witt Cottage, and the USCG Station (Sexton, 2013). 
One additional historic standing structure from which project elements may be visible is the Chesapeake 
Light, situated approximately 14.5 miles off the Cape Henry shore near Virginia Beach and 
approximately 12 miles from the research lease area (Sexton, 2013). Both the WTGs and vessel traffic 
associated with Alternative A may be visible from these historic standing structures (Klein et al., 2012; 
Orr et al., 2013; Sexton, 2013; RAP, 2015; VADHR, 2010).  

3.3.1.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Routine activities and events that may impact archaeological resources and other historic properties 
include ground or seafloor disturbances and disruptions of historic settings that are important to the 
integrity of a historic structure and a contributing element to its significance under various criteria of 
eligibility for the NRHP. As analyzed in MMS (2007), visual impacts during all activities include a 
temporary increase in the volume of lighted vessel traffic. Lighted vessel traffic associated with the 
Preferred Alternative (as well as Alternatives B, C, and D) is indistinguishable from other, existing vessel 
traffic and is temporary in nature; thus it will not be further analyzed.  

Deployment and Construction 

Routine activities that may impact archaeological resources during deployment and construction involve 
ground or seafloor disturbance. Construction of wind turbine generators involves seafloor disturbance 
from the IBGS foundation placement (including three driven piles to support each of the 2 generators), 
the heavy-lift jack-up vessel conducting the installation, and the eight-point mooring system utilized by 
the platform/work barge supporting the installation. Installation of offshore cables also involves seafloor 
disturbance from jet plow or ROV jet trenching using a dynamic positioning cable-installation vessel, 
seafloor disturbance from anchored barges used to install cable in areas where water depths are too 
shallow to allow for safe navigation of a dynamically positioned vessel, and seafloor disturbance from the 
installation of cable protection materials. Pre-construction and pre-lay grapnel activities to ensure removal 
of obstructions within the project area also cause seafloor disturbances. The construction of export cable 
landfall involves ground disturbance from HDD and activities in temporary offshore construction work 
areas. Onshore, construction of the switch cabinet and interconnection station as well as laying the fiber 
optic cable and interconnection cable involve ground disturbance from HDD and construction excavation, 
and may destroy archaeological sites and their potential to yield information important in prehistory or 
history.  

Insofar as all areas of potential effect for these proposed activities have been surveyed for marine or 
terrestrial archaeological resources (RAP, 2015; Schmidt et al., 2013), and provided that the two historic 
period archaeological resources identified that are interpreted from their geophysical signatures to be 
shipwrecks are avoided by a sufficient buffer to ensure their protection, (Schmidt et al., 2013) impacts to 
these archaeological resources from deployment and construction are minor. Although a suggested buffer 
distance was discussed in Schmidt et al., (2013), the final buffer distances have been determined by 
BOEM as a result of its review under Section 106 of the National Historic Preservation Act (see Section 
4.3.4). Although impacts to archaeological resources may occur from an unanticipated and post-review 
discovery during construction, the required implementation of the unanticipated discoveries clause (30 
CFR § 585.802) ensures that any discoveries are reported and reviewed under the National Historic 
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Preservation Act, in order to acceptably resolve any potential adverse effect. The post-review discoveries 
process is discussed in detail in Section 4.1.3.1 of BOEM (2012a).  

Operation and Maintenance 

Operation and maintenance activities include placement of two 586-ft (179-m) WTGs (measured from 
mean sea level to rotor tip) approximately 24 nautical miles (26.5 miles or 43 km) offshore and the switch 
cabinet and interconnection station onshore. The visible presence of the generators, the switch cabinet, 
and interconnection station would not adversely affect either the integrity or the characteristics of the 
Camp Pendleton-State Military Reservation Historic District, the Cape Henry Lighthouse, the Cape 
Henry Light Station, De Witt Cottage, the USCG Station, or the Chesapeake Light that qualify them for 
the NRHP (Sexton, 2013; RAP, 2015). The Virginia Army National guard has requested additional 
screening and an appropriate paint scheme to be applied to the switch cabinet to ensure that any potential 
for effects is further reduced. These measures would become conditions of BOEM’s approval of the RAP. 
Thus, visual impacts from operation and maintenance are negligible.  

Decommissioning  

Decommissioning activities are similar to construction activities, although in reverse order. Impacts to 
cultural resources are expected to be negligible to minor because most impacts would have likely 
occurred during construction and decommissioning activities and would likely be confined to areas 
previously disturbed during project construction activities.  

Impacts of Non-routine Events 

As analyzed in BOEM (2012a), non-routine events include accidental release of hazardous materials (i.e., 
diesel spills) that could occur due to vessel collisions or during generator refueling. If a release was to 
occur, due to wave action and the comparatively small volume of material expected to be released, it 
would be expected to dissipate very rapidly and not reach the seafloor or the coast. Thus, the likelihood 
that archaeological resources could be affected by a release is minimal and the impacts negligible.  

Another possible non-routine event involves geographically imprecise mooring or inadequate placement 
of mooring that leads to anchor dragging during construction, operation, or decommissioning. Lack of 
geographic precision in the placement of anchors in a project area may lead to otherwise approved sea 
floor disturbing activities occurring in a non-surveyed area. A non-surveyed area may have an 
archaeological site that could be physically destroyed by an anchor being placed on it. Technically 
inferior placement of mooring lines may lead to anchor dragging across an archaeological site during 
heavy weather. Both situations can be avoided through careful consideration of mooring locations, bottom 
conditions, equipment, and forecasted weather conditions during onsite activities. With care, the 
likelihood that archaeological resources could be impacted by anchor dragging or imprecise placement is 
minimal and the impacts would be negligible.  

Accidents during construction, operation, and decommissioning, foundation or WTG failure, and extreme 
environmental conditions also may lead to sea floor disturbances outside of a surveyed project area. 
Provided response workers and operators execute necessary tasks with consideration for previously 
unsurveyed areas and existing buffers within surveyed areas and that they conduct identification surveys 
prior to or limit activities within these areas to avoid seafloor disturbance, archaeological resources may 
be avoided. With care, the likelihood that archaeological resources would be affected is minimal and any 
impacts negligible.  

Although impacts to archaeological resources may occur from an unanticipated, post-review discovery 
during any routine activity or non-routine event, the required implementation of the unanticipated 
discoveries clause at 30 CFR § 585.802 ensures that any discoveries are reported and reviewed under the 
National Historic Preservation Act, in order to acceptably resolve any potential adverse effects. The post-
review discovery process is discussed in detail in in Section 4.1.3.1 of BOEM, 2012a. 
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Conclusion 

Ground or seafloor disturbance may destroy archaeological sites and their potential to yield information 
important in prehistory or history. Insofar as all areas of potential effect have been surveyed for marine or 
terrestrial archaeological resources and provided that identified archaeological resources are avoided by a 
sufficient buffer to ensure their protection during these activities, impacts to archaeological resources are 
negligible to minor. 

The introduction of visual elements would not adversely affect the setting and integrity of historic 
standing structures and districts within the area of potential effect. Because these visual introductions 
would not adversely affect either the integrity or the characteristics of the identified historic properties 
that qualify them for the NRHP, visual impacts would be negligible.  

3.3.1.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

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

Section 3.3.1.2, which describes the reasonably foreseeable impacts of Alternative A on archaeological 
resources, concluded that ground or seafloor disturbance may destroy archaeological sites and their 
potential to yield information important in prehistory or history. Insofar as all areas of potential effect 
would have been surveyed for marine or terrestrial archaeological resources prior to disturbance and 
provided that identified archaeological resources are avoided by a sufficient buffer to ensure their 
protection during these activities, impacts to archaeological resources from Alternative B would be 
negligible to minor and thus identical to those from Alternative A. 

Similarly, increases in the volume of marine vessel traffic and introduction of visual elements from 
Alternative B would not adversely affect the setting and integrity of historic standing structures and 
districts within the area of potential affect. Because these visual introductions would not adversely affect 
any historic properties, visual impacts would be negligible and thus identical to those from Alternative A.  

Alternative B would not result in any change in the type or quantity of impacts on archaeological 
resources or other historic properties when compared with Alternative A.  

3.3.1.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

All the environmental consequences associated with selecting Alternative C would be the same as those 
associated with Alternative A, except for the specific local impacts associated with the placement of two 
turbines, a longer cable route to shore, impacts to navigation, and additional site characterization surveys.  

Section 3.3.1.2, which describes the reasonably foreseeable impacts of Alternative A on archaeological 
resources, concluded that ground or seafloor disturbance may destroy archaeological sites and their 
potential to yield information important in prehistory or history. Insofar as all areas of potential effect 
would have been surveyed for marine or terrestrial archaeological resources prior to disturbance and 
provided that identified archaeological resources are avoided by a sufficient buffer to ensure their 
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protection during these activities, impacts to archaeological resources from Alternative C would be 
negligible to minor and thus identical to those from Alternatives A and B. 

Similarly, increases in the volume of marine vessel traffic and introduction of visual elements from 
Alternative C would not adversely affect the setting and integrity of historic standing structures and 
districts within the area of potential affect. Because these visual introductions would not adversely affect 
any historic properties, visual impacts would be negligible and thus identical to those from Alternatives A 
and B.  

Alternative C would not result in any change in the type or quantity of impacts on archaeological 
resources or other historic properties when compared with Alternatives A and B. 

3.3.1.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, VOWTAP considered several criteria when examining potential export cable 
landfall locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location 
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be 
0.91 mile (1.46 km), slightly longer than the length under the Proposed Action (0.68 mile [1 km]). 

Under Alternative D, the selection of an alternative landfall site at the Croatan Beach public parking lot 
also affects the location of the onshore interconnection cable, as well as the location of the Horizontal 
Directional Drilling (HDD) work area. As discussed in Section 3.3.1.2, ground or seafloor disturbance 
may destroy archaeological sites and their potential to yield information important in prehistory or 
history. However, insofar as all areas of potential effect have been surveyed for terrestrial archaeological 
resources prior to disturbance and none were identified (RAP, 2015), impacts to archaeological resources 
from Alternative D would be negligible to minor and thus identical to those from Alternatives A, B, and 
C. 

Similarly, increases in the volume of marine vessel traffic and introduction of visual elements from 
Alternative D would not adversely affect the setting and integrity of historic standing structures and 
districts within the area of potential affect. Because these visual introductions would not adversely affect 
any historic properties, visual impacts would be negligible and thus identical to those from Alternatives 
A, B, and C.  

Alternative D would not result in any change in the type or quantity of impacts on archaeological 
resources or other historic properties when compared with Alternatives A, B, and C.  

3.3.1.6 Alternative E – No Action  

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

Under Alternative E, any reasonably foreseeable impacts of Alternatives A through D on archaeological 
resources or historic properties would not occur or would be postponed, including impacts to 
unanticipated (post-review) discoveries. Opportunities for the collection of archaeological resource 
location information and other archaeological data about this area of the outer continental shelf also 
would not occur or would be postponed. Removing the unlikely possibility of impacting an 
archaeological resource during an unanticipated discovery does not further reduce the measure of impact 
because the reasonably foreseeable impacts on archaeological resources or other historic properties 
analyzed under Alternatives A through D were already negligible to minor. 
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Alternative E would not result in any demonstrable change in the type or quantity of impacts on 
archaeological resources or other historic properties when compared with Alternatives A through D. 

3.3.1.7 Cumulative Impacts Analysis 

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3)  geological and geophysical 
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7) 
(LNG) terminal operations; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The activities most impacting archaeological resources are seafloor disturbing 
activities in Virginia federal and state waters associated with wind energy development, transmission 
lines, and marine minerals use and dredged material disposal. The activities most impacting other historic 
properties are disruptions of a historic setting that is important to the integrity of a historic structure and a 
contributing element to its significance under various criteria of eligibility for the NRHP, principally from 
wind energy development.  

The activities analyzed under the cumulative activities are projected to minimally affect the analysis 
area’s archaeological resources and other historic properties. Insofar as all areas of potential effect 
throughout Virginia state waters and the outer continental shelf offshore Virginia have been surveyed for 
marine or terrestrial archaeological resources and provided that identified archaeological resources are 
avoided by a sufficient buffer to ensure their protection during these activities, impacts to archaeological 
resources from the cumulative activities remain negligible to minor.  

The introduction of visual elements associated with reasonably foreseeable wind energy development 
offshore Virginia would not adversely affect the setting and integrity of historic standing structures and 
districts within the area of potential effect. Moreover, all proposed WTG construction is located further 
from shore and based on calculations and simulations prepared for VOWTAP (RAP, 2015), likely would 
not be discernable at these distances. Because these visual introductions would not adversely affect either 
the integrity of or the characteristics of the identified historic properties that qualify them for the NRHP 
visual impacts remain negligible.  

Conclusion 

Ground or seafloor disturbance associated with Alternatives A through D may destroy archaeological 
sites and their potential to yield information important in prehistory or history. Insofar as all areas of 
potential effect have been surveyed for marine or terrestrial archaeological resources and provided that 
identified archaeological resources are avoided by a sufficient buffer to ensure their protection during 
these activities, impacts to archaeological resources are negligible to minor.  The introduction of visual 
elements associated with Alternatives A through D would not adversely affect the setting and integrity of 
historic standing structures and districts within the area of potential affect. Because these visual 
introductions would not adversely affect either the integrity of, or the characteristics of, the identified 
historic properties that qualify them for the NRHP, visual impacts are negligible. When compared, the 
analyzed Alternatives A through D would not result in any change in the type or quantity of impacts on 
archaeological resources or other historic properties.  

Under Alternative E, any reasonably foreseeable impacts of Alternatives A through D on archaeological 
resources or historic properties would not occur or would be postponed. However, removing the unlikely 
possibility of impacting an archaeological resource through a post-review discovery does not further 
reduce the measure of impact because the reasonably foreseeable impacts on archaeological resources or 
other historic properties analyzed under Alternatives A through D were already negligible to minor.  

For all alternatives, the activities analyzed under the cumulative activities are projected to minimally 
affect the analysis area’s archaeological resources and other historic properties. Impacts to archaeological 
resources from the cumulative activities remain negligible to minor and visual impacts remain negligible.  
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3.3.2 Recreational Resources 

3.3.2.1 Description of the Affected Environment 

VOWTAP would be located approximately 24 nautical miles off the coast of Virginia Beach, Virginia, as 
shown in Figure 16. The cable landfall site would occur in Virginia Beach at Camp Pendleton Beach. 
With respect to offshore energy facilities, one of the most important concerns is the possible impacts that 
these structures and lighting may have on the viewshed. Figure 16 also shows the areas with a potential 
visualization impact. A 27-mile visualization impact was selected (Sullivan et al., 2013; RAP, 2015, 
Appendix Q). Visibility of structures from shore is dependent upon weather conditions (e.g., haze) and 
sun direction. 

Virginia Beach City has 38 miles of coastline with approximately six public beaches and contains many 
local parks, several state parks and the Back Bay National Wildlife Refuge.  As discussed in Section 
3.3.3.1, the tourism and recreation sector play a large role in the local economy, so preservation of the 
scenic and aesthetic value of the areas is important. 

The potential visualization impacts touch upon Northampton County, Virginia, of which the 
southern/eastern side consists of numerous barrier islands, bays, and inlets Northampton County tourism 
focuses on the region’s undeveloped coastal landscapes (BOEM, 2012b). Located in the area of potential 
visual impact are two national wildlife refuges.  

Table 22 lists the resources that could be visually impacted by the offshore facility, along with those 
resources near the onshore facilities that could be impacted during construction or operation. These 
resources are already impacted by military training. For example, park guests at the First Landing State 
Park are told they “may experience unusual sights and loudness” given its location next to Camp 
Pendleton (VADCR, 2014a). 
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Figure 16: Twenty-seven Mile Radius around the Proposed Action Area 
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Table 22: Virginia Beach Recreational and Historic Resources 

Recreation Area Special Destinations Activities 

First Landing 
State Park 

National Natural Landmark; 
Natural Historic Landmark 

Biking, hiking, camping, boating swimming, 
fishing, picnicking, and educational programs 

Cape Henry 
Lighthouse 

National Historic Civil 
Engineering Landmark 

Historic site (Located within Fort Story [active 
military base]) 

deWitt Cottage Virginia Landmarks Register Historic site/museum 

Virginia Beach N/A Swimming, fishing, surfing, sports facilities, 
picnicking 

Croatan Beach N/A Surfing and swimming 

Camp Pendleton 
Beach 

Accessible for residents and 
visitors to Camp Pendleton 

facility only 
Swimming 

Lake Christine For Camp Pendleton and lake 
residents only Camp ground and boating 

Eastern Shore of 
Virginia National Wildlife Refuge Fishing, hunting, hiking, biking, and wildlife 

viewing. 

Fisherman Island National Wildlife Refuge Limited public access for guided tours 

Sites identified in CVB, 2014a and RAP, 2015.  

 

Details about recreational fishing are provided in Section 3.3.2. 

3.3.2.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Construction, Operations and Maintenance, and Decommissioning 

Virginia Beach is an important tourism and recreational area. The main activities that could be directly 
affected by construction, operations, and decommissioning are beach recreation, sightseeing, boating, and 
recreational fishing. The transmission line landfall would cause temporary closures to areas of Camp 
Pendleton Beach, which has restricted access to military personnel and their guests only. The onshore 
construction would require a total of 3 months and is anticipated to take place during the months of March 
through June (RAP, 2015, Section 3.3). Dominion anticipates coordinating the final construction schedule 
with Camp Pendleton and with the intent of minimizing any disruption during prime beach weather (i.e., 
after May 31). Offshore construction is planned to occur May to July (RAP, 2015, Section 3.4). Both 
onshore and offshore construction would entail temporarily restricting public access in work areas. 
Dominion would remove trash from construction areas to avoid litter on the beaches (RAP, 2015, Table 
ES-1) and comply with marine debris regulations. Dominion has indicated VOWTAP would not preclude 
any future recreational activities (RAP, 2015, Table 1.3-2). 
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The vessel traffic associated with the construction and decommissioning of VOWTAP does not represent 
a significant increase to the existing levels of marine traffic in the Proposed Action area (RAP, 2015, 
Section 4.3.2.3). Appendix R in the RAP is a vessel navigational risk assessment (C&H Global Security, 
2013). The normal operation of VOWTAP and supporting activities, such as maintenance are not 
anticipated to impact the traffic patterns of recreational vessels (C&H Global Security, 2013, page 74). 
Mitigation measures to be implemented include public outreach, marking of location on charts, and 
lighting and marking of the WTGs (C&H Global Security, 2013, page 89). 

The export cable landfall would be installed using HDD, which would avoid impacts to sensitive sand 
dune habitat. Other onshore cables would be within the existing road right of way or previously disturbed 
areas. Areas disturbed during construction would be repaved or re-vegetated to meet pre-construction 
conditions (RAP, 2015, Section 4.4.2). Dominion does anticipate removal of a few trees for construction 
of the station, but they would be in a disturbed area (RAP, 2015).  

DMME (RAP, 2015) has suggested that the Project WTGs would not be noticeable to casual observers at 
viewing locations on the shore (RAP, 2015, Section 5.4.6) and more details and simulations are provided 
in Appendix Q). BOEM agrees that the offshore facilities would create limited change to existing visual 
conditions given typical summer weather conditions (e.g., hazy visibility) and distance of the project from 
onshore. Any visual impacts of vessel traffic associated with the project would be limited and temporary 
in nature given the small size of the project and would be indistinguishable from existing vessel traffic. 
Visual impacts of lighting from the WTGs would be similar as from existing vessel traffic and other 
lighted structures on the OCS. 

Impacts of Non-routine Activities and Events 

The potential impacts of non-routine events on water quality are discussed in Section 3.1.2.2. Small diesel 
spills (500 to 5,000 gal.) usually evaporate and disperse within a day or less, even in cold water (NOAA, 
2014c); thus, seldom is there any oil on the surface for responders to recover. If a spill were to occur, it is 
unlikely to reach the shore given that most project activities will occur 24 nautical miles offshore.  

Conclusion 

Reasonably foreseeable impacts on recreation include access restrictions and visual impacts and those 
caused by non-routine events, such as small diesel spill. These impacts are minor given the distance of 
most of the proposed project activities from shore and the limited duration of exclusion areas and 
construction related vessel activities. 

3.3.2.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

Under Alternative B, research activities including the construction, operation, maintenance and eventual 
decommission of 2 turbines would occur in the three northern aliquots of the proposed research lease area 
(aliquots H, L, P of OCS block 6061), directly north of the area identified under the Proposed Action. 
Like the Proposed Action, this alternative also includes the construction, operation, maintenance, and 
eventual decommission of the export cable to shore; however, the export cable would be approximately 
1.5 nautical miles longer (total of approximately 25.5 nautical miles).  

All the recreational resource impacts associated with selecting Alternative B (a slightly more northern 
location) are the same as those associated with Alternative A since both alternatives have short 
construction and decommissioning timeframes. 

3.3.2.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

Because the location is further from shore (25 nautical miles), Alternative C slightly decreases likelihood 
of disturbing recreational ocean users, who tend to stay closer to shore. The WTGs may also be less 
noticeable from shore. 

3.3.2.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, DMME considered several criteria when examining potential export cable landfall 
locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location identified in 
the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be 0.91 mile (1.46 
km) from landfall to the interconnection point, slightly longer than the length under the Proposed Action 
(0.68 mile [1 km]). 

The landfall site at the Croatan Beach public parking lot changes which population is being impacted the 
general public versus military recreational users associated with Camp Pendleton. This option would 
increase the duration of onshore construction due to its further distance from the existing electricity 
infrastructure. However, the same impacts would generally apply with Alternative D as with the Proposed 
Action. 

3.3.2.6 Alternative E – No Action 

Under Alternative E any potential impacts described in Section 3.3.2.6 would not occur. 

3.3.2.7 Cumulative Impacts Analysis 

The cumulative activities are discussed in detail in Section 2.6 and include nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical 
activities; (4) transmission line installation (5) marine minerals use; (6) dredged material disposal; (7) 
LNG terminal operations; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The impact-producing factors for these cumulative activities that have the 
potential to affect recreational resources are vessel exclusion zones, generation of trash and debris, and 
accidental fuel spills. 

Impact analyses presented in Section 3.3.2.2 determined that activities projected to occur under 
Alternative A would result in minor impacts to recreational resources. The following analysis considers 
whether those incremental impacts, when added to or acting synergistically with other impact sources 
from the cumulative activities, may result in a significant impact. 

Vessel Exclusion Zones 

Several activities expected to occur under the cumulative impacts scenario may utilize vessel exclusion 
zones. Military range complexes and civilian space program use areas that include designated danger 
zones, restricted areas, and closure areas that may limit access by vessel traffic including recreational 
activities, during specific times or prior to/during specific activities or operations. In some instances, 
areas may be completely closed to all vessel traffic. Establishment of additional vessel exclusion zones 
under Alternative A would be temporary during construction and decommissioning. Because there are no 
significant impacts evident from the cumulative activities scenario, and a vessel exclusion zone’s primary 
impact is a short term displacement of use of a recreational resource, it is expected that the impacts 
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associated with the Proposed Action would result in a small incremental increase in potential impact to 
recreational resources under the cumulative activities.  

Trash and Debris 

Vessel operators are required to comply with USCG (33 CFR §§ 151.51-77) (BOEM 2014a); only 
accidental loss of trash and debris is anticipated. Within the cumulative activities scenario, the operation 
of survey vessels presents the potential additional debris. However, with the protective measures in place 
for commercial vessel operating offshore to minimize trash and debris discharges offshore, and based on 
the types of debris typically found along beaches, it is expected that more than 80 percent of trash is not 
generated from the activities included in the cumulative activities (CCC, 2014). Because there are no 
significant impacts evident from the cumulative activities scenario, it is expected that the impacts 
associated with VOWTAP would result in an extremely small incremental increase. 

Accidental Fuel Spills 

A significant amount of vessel traffic is expected to occur under the cumulative activities, including high 
levels of vessel activity associated with shipping and marine transportation around ports along the U.S. 
Eastern Seaboard. Military operations and commercial and recreational fishing activity would also 
contribute to overall vessel activity. All vessel movements are associated with a risk of collision and 
subsequent loss of fuel. Spill effects on recreational resources, as well as spill response vessel operations, 
would have a direct but limited effect on recreational activities given the small volume and distance from 
shore. (See Section 3.1.2.2 for more details.) The increased risk of spill due to VOWTAP is small.  

Conclusion 

The incremental contributions of the action alternatives to other past, present and reasonably foreseeable 
actions which may impact recreational resources are negligible. The majority of the vessels exclusions for 
VOWTAP and most military exercises are further offshore than most recreational activity. Additionally, 
the exclusions are for a limited amount of time. Best management practices for minimizing marine debris 
are in place and fuel spills are expected to be limited. 

3.3.3 Demographics and Employment 

3.3.3.1 Description of the Affected Environment 

With a population of about 438,000 people, Virginia Beach ranks as the most populous city in Virginia. 
The City has a population density of 1,759 people per square mile and a housing density of 714 units per 
square mile (U.S. Census Bureau, 2010 as cited in ICF, 2012). Table 23 provides an overview of the 
Virginia Beach City’s population. The population has grown modestly (3 percent) over the past decade 
compared to 13 percent statewide.  
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Table 23: Virginia Beach Population Profile 

Population Parameter Virginia Beach Virginia 

Year-Round Population 437,994 7,078,515 

Population Change (2000-2010) 3.0% 13.0% 

Median Age (years) 34.9 37.4 

Ethnic Profile 

White 67.7% 68.6% 

Black/African American 19.6% 19.4% 

Asian 6.1% 5.5% 

Hispanic/Latino 6.6% 7.9% 

American Indian 0.4% 0.4% 

Economic Profile 

Unemployment Rate 5.3% 7.9% 

Percent Out of Labor Force 27.4% 33.3% 

Median Household Income $64,618 $61,090 

Percent of Population Below Poverty Line 6.8% 10.7% 

 U.S. Census Bureau, 2010 as cited in ICF, 2012. 

 

The U.S. Census Bureau listed approximately 10,650 business establishments in Virginia Beach City in 
2011 (U.S. Census Bureau, 2012). The largest employers in the Virginia Beach metropolitan statistical 
area are 2 military bases, Sentara Healthcare, General Growth Properties (Lynnhaven Mall), and GEICO 
General Insurance Co. (Virginia Beach Economic Development, 2014). In 2011, ocean-related businesses 
provided 12.7 percent of the total jobs in Virginia Beach City (NOAA, 2014a). 

The Virginia Beach Metropolitan Statistical Area supports the largest active-duty military population in 
the country with thousands of civilians supporting them (Virginia Beach Economic Development, 2014). 
Oceana Air Station and Oceana Dam Neck Annex are the largest employers in the City with a combined 
payroll of over $1.18 billion for more than 16,330 military and civilian employees (CVB, 2014a). The 
relatively low unemployment rate is due in part to the stabilizing influence of the military presence. 

Tourism represents a significant portion of the ocean economy in Virginia Beach, Virginia. In 2011, 
approximately 1,100 ocean-related establishments directly employed 20,625 people (Table 24; NOEP, 
2014). Approximately 97 percent of those ocean-related jobs are connected to tourism. Between 2005 and 
2011, other ocean-related sectors have seen a decline in employment including a 72 percent decline in 
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living resources (e.g., fishing, seafood processing), (52 percent in marine transportation, and 70 percent in 
marine constructions (NOAA, 2014a).  

Table 24: Ocean-Related Employment Data for Virginia Beach 

Sector Establishments Employment Wages 
Gross 
Domestic 
Product 

All Ocean 
Sectors 1,104 20,625 $340,684,000 $704,867,000 

Tourism and 
Recreation 1,050 20,092 $319,386,000 $671,904,000 

NOEP, 2014 

 

3.3.3.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

As detailed in the sections below, for each phase of OCS wind energy development, impacts to 
socioeconomic resources are expected to be minor. As described in the programmatic environmental 
impact statement (MMS, 2007), activities associated with the construction phase of OCS wind energy 
technologies would include the onshore manufacturing of components and their transportation to offshore 
sites, the preparation of port facilities, and the installation of components, transformers, and cables. 
Activities required for operation would include monitoring and maintenance of offshore facilities with the 
use of small boats and cranes. During the eventual decommissioning, the dismantling and removal of 
offshore facilities, devices, and cables would occur as would their transportation back to shore with the 
use of special vessels (MMS, 2007).  

The proposed project of 12 MW would employ a small number of workers with jobs that are temporary in 
nature, and it would generate a low impact on local and regional income and the population. Tetra Tech 
predicts the project could directly create 360 cumulative jobs in the six-year period, mostly in the 
construction trades (RAP, 2015, Section 4.11.2). An additional 77 cumulative indirect jobs could be 
created in firms supporting construction. Dominion has indicated that they would hire local workers 
where possible (RAP, 2015, Section 4.11.2).  

Given the marine-industrial nature of the area’s workforce (Rondorf et al., 2009), it is expected that the 
project would be able to acquire local workers during the construction stage. Indirect job creation would 
also occur within the local area, but it is assumed that most of these jobs would be associated with current 
residents (MMS, 2007). Because it is expected that offshore wind developments in the planning period 
would be developed near existing urban areas, the additional demand for housing and infrastructure to 
support the construction crews and their dependents is expected to be negligible.  

Additional discussion about employment, tax implications, and other negligible socioeconomic impacts is 
described in (RAP, 2015; Section 4.11). 

Impacts of Non-routine Activities and Events 

Collisions are considered unlikely because vessel traffic is controlled by multiple routing measures such 
as safety fairways, traffic separation schemes, and anchorages and these higher traffic areas do not 
overlap the project area. Risk of allisions with WTGs would be further reduced by USCG-required 
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marking and lighting. Even if an accidental event occurs or even in the event of hurricane damage, the 
results would likely have minor effects on the demographic and employment characteristics of Virginia 
Beach. This is because non-routine events typically cause only short-term population movements (e.g., 
individuals seek employment to help with a clean-up) or have their existing employment displaced during 
the event on par with the rest of the area (e.g., severe storms would impact offshore activities). Given the 
small size of the project, recovery is anticipated to be quick. 

Conclusion 

BOEM has determined that minor population and employment impacts would occur given the small size 
of the project compared to the rest of the Virginia Beach economy. Negligible impact on housing is 
expected from employment generated by the project given the limited number of employees. 

3.3.3.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA 

All the socioeconomic impacts associated with selecting Alternative B are the same as those associated 
with Alternative A.  

Conclusion 

From a demographic and economic standpoint, there is no difference in the impacts from construction, 
operating and eventual decommission of VOWTAP in any of the alternatives.  

3.3.3.4 Alternative C – Alternate Turbine Location (within Virginia WEA) 

All the socioeconomic impacts associated with selecting Alternative C are the same as those associated 
with Alternative A.  

Conclusion 

From a demographic and economic standpoint, there is no difference in the impacts from construction, 
operating and eventual decommission of VOWTAP in any of the alternatives.  

3.3.3.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

All the socioeconomic impacts associated with selecting Alternative D are the same as those associated 
with Alternative A.  

Conclusion 

From a demographic and economic standpoint, there is no difference in the impacts from construction, 
operating and eventual decommission of VOWTAP in any of the alternatives.  

3.3.3.6 Alternative E – No Action 

Under Alternative E any potential impacts described in Section 3.3.3.1 would not occur or would be 
postponed. 

3.3.3.7 Cumulative Impacts Analysis 

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3)  geological and geophysical 
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7) 
LNG terminal operations; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The activities that would most affect demographics and employment are 
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activities in Virginia state waters related to site assessments, marine minerals use, dredged material 
disposal, transportation at Virginia ports, and renewable energy development because they use similar 
types of marine crews. 

As discussed earlier, the military influence on employment rates is sizable. The area has a trained 
workforce (e.g., maritime managers, engineers with shipboard experience, experience working at sea) that 
is frequently seeking new careers after military service (Rondorf et al., 2009).  

The cumulative activities are projected to minimally affect the analysis area’s demography because they 
would involve limited duration influx of employees or would be able to utilize existing capacity in the 
local workforce (Rondorf et al., 2009). Potential employment activities would have a negligible impact 
compared to other factors such as population growth or the status of the overall economy.  

Conclusion 

The cumulative level of impact to employment, population growth, age, and racial distributions is 
negligible compared to other factors such as the status of unforeseen national economic health or changes 
in military spending.  

3.3.4 Environmental Justice 

3.3.4.1 Description of the Affected Environment 

Executive Order 12898 (EO 12898, Subsection 1-101) requires that “each federal agency shall make 
achieving environmental justice part of its mission by identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects of its programs, policies, and 
activities on minority populations and low-income populations…”. If such effects are identified, 
appropriate mitigation measures must be implemented. The Programmatic EIS (MMS, 2007) contains a 
complete description of the method used for analyzing impacts to low-income and minority populations. 
Median household income and demographics data for the study area counties were reviewed to better 
understand the income levels of residents within the counties surrounding the proposed port locations in 
Norfolk and Newport News.  

Table 25 shows that both the cities of Newport News, Virginia and Norfolk, Virginia have a higher 
percentage of minority population than the state of Virginia. In addition, median household income data 
shows that incomes from Newport News and Norfolk were below the state median household income. 
Finally, the percentage of persons below the poverty line in Newport News and Norfolk were well above 
the state average.  



148 

Table 25: Proposed Action Area Demographics and Income Data 

Demographic Virginia Beach Newport News Norfolk Virginia 

Median Household Incomea $65,980 $50,744 $44,164 $63,636 

Persons below poverty levelb 7.4% 14.5% 18.2% 11.1% 

Ethnic Profile  

White (not Hispanic or Latino) 64.5% 46% 44.3% 64.8% 

Black or African American 19.6% 40.7% 43.1% 19.4% 

Hispanic or Latino 6.6% 7.5% 6.6% 7.9% 

Asian 6.1% 2.7% 3.3% 5.5% 

American Indian and Alaska Native 0.4% 0.5% 0.5% 0.4% 
a 2012 data from U.S. Census Bureau, 2014 
b 2008-2012 data from U.S. Census Bureau, 2014 

3.3.4.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 

Because VOWTAP wind testing facility would be located 24 nautical miles (44.5 km) offshore (RAP, 
2015, Section 1.1), construction, operations, and maintenance activities are not anticipated to have 
disproportionately high or adverse environmental or health effects on minority or low-income 
populations. Onshore activities in support of VOWTAP include a construction port, an operation and 
maintenance facility, and a base port (RAP, 2015, Section 3.2.6). The construction port facility would 
either be located in Norfolk, Virginia or Newport News, Virginia. It is not anticipated that improvements 
or land-disturbing activities would be necessary to support project construction and staging. The operation 
and maintenances facility would be located at an existing Dominion facility or an existing 
industrial/commercial waterfront parcel in the cities of Norfolk or Virginia Beach. Finally, the base port 
would be located in the Virginia Beach area at an existing marina. No expansion of the marina would be 
necessary.  

The export cable landfall site would be located at Camp Pendleton Beach where cables would connect to 
a new switch cabinet that would be constructed in a parking lot adjacent to Camp Pendleton Beach. In 
addition, an interconnection station would be constructed at Camp Pendleton Beach. Visual impacts from 
the interconnection station would be mitigated by an 8-ft-high fence and vegetation screening. Additional 
information on visual impacts can be found in Section 3.3.1.2 of this revised EA.  

A minor increase in traffic and noise is likely during periods of onshore staging and construction. 
However, the majority of traffic and noise would be confined to existing commercial and industrial 
facilities and a military installation (Camp Pendleton). All impacts from increased traffic and noise would 
only occur during periods of onshore staging and construction; and therefore, would be temporary in 
nature.  
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Decommissioning activities are similar to the proposed construction activities, although they would occur 
in reverse order. No expansion or improvements of existing facilities is anticipated for decommissioning 
activities. A minor but transient increase in traffic and noise is likely during staging periods for 
decommissioning activities.  

Impacts of Non-routine Activities and Events 

Non-routine events such as oil spills have the potential to impact local beaches. More information on oil 
spills can be found in Section 3.1.2 of this revised EA. If a spill were to occur, it is expected to dissipate 
very rapidly and biodegrade within a few days and is unlikely to reach the shore given that the project is 
located 24 nautical miles offshore.  

Conclusion 

Although the cities of Newport News, Virginia and Norfolk, Virginia have a higher percentage of low-
income and minority persons than the state average, BOEM does not anticipate disproportionately high or 
adverse environmental or health effects on low income- or minority populations based on the distance of 
the project from shore, the temporary nature of onshore construction, staging, and decommissioning 
activities, and the use of existing commercial and industrial facilities. 

3.3.4.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

Under Alternative B, research activities including the construction, operation, maintenance, and eventual 
decommission of 2 turbines would occur in the three northern aliquots of the proposed research lease area 
(aliquots H, L, P of OCS block 6061), directly north of the area identified under the Proposed Action. 
Like the Proposed Action, this alternative also includes the construction, operation, maintenance, and 
eventual decommission of the export cable to shore; however, the export cable would be approximately 
1.5 nautical miles longer (total of approximately 25.5 nautical miles).  

All the environmental consequences associated with selecting Alternative B would be the same as those 
associated with Alternative A, except for the specific local impacts associated with the placement of 
turbines.  

Section 3.3.4.2, which describes the project impacts on low-income or minority populations, concluded 
that BOEM does not anticipate disproportionately high or adverse environmental or health effects on 
minority or low-income populations based on the distance of the project from shore, the temporary nature 
of onshore construction, staging, and decommissioning activities, and the use of existing commercial and 
industrial facilities.  

Alternative B would not result in any change in the type or quantity of impacts on low-income or 
minority populations when compared with Alternative A. Impacts to low-income or minority populations 
are not a discriminating factor among these alternatives due to the fact that impact levels do not change as 
a result of the alternatives. 

3.3.4.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

Section 3.3.4.2, which describes the project impacts on low-income or minority populations, concluded 
that BOEM does not anticipate disproportionately high or adverse environmental or health effects on 
minority or low-income populations based on the distance of the project from shore, the temporary nature 
of onshore construction, staging, and decommissioning activities, and the use of existing commercial and 
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industrial facilities. Alternative C would not result in disproportionately high or adverse environmental or 
health effects on low-income or minority populations and thus would be the same as Alternative A. 

Alternative C would not result in any change in the type or quantity of impacts on low-income or 
minority populations when compared with Alternative A. Impacts to low-income or minority populations 
are not a discriminating factor among these alternatives due to the fact that impact levels do not change as 
a result of the alternatives. 

3.3.4.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, the Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, VOWTAP considered several criteria when examining potential export cable 
landfall locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location 
identified in the Proposed Action (Camp Pendleton Beach). Landfall to the interconnection point would 
be 0.91 mile (1.7 km) from landfall to the interconnection point, slightly longer than the length under the 
Proposed Action (0.68 mile [1.3 km]). 

The cable landfall location under Alternative D would be in a more publicly accessible location then the 
landfall location identified in Alternative A. In addition, the onshore cable route under Alternative D 
would be longer then the cable route in Alternative A. While the public parking area would be impacted 
by Alternative D, the natural and recreational resources of Croatan Beach would still be accessible to the 
public. Any impacts associated with the cable landfall location and onshore route, including visual 
impacts or increased traffic during construction would occur within the city of Virginia Beach, Virginia 
and would not restrict public access to recreation and natural areas, therefore, they would not have a 
disproportionate impact on low-income or minority populations.  

Alternative D would not result in disproportionately high or adverse environmental or health effects on 
low-income or minority populations and thus would be the same as Alternative A. 

3.3.4.6 Alternative E – No Action  

Under the No Action Alternative, no research activities, including the construction, operation, 
maintenance and eventual decommission of two turbines and export cable to shore, would be approved on 
the OCS offshore Virginia at this time. All minor impacts from increased traffic, noise, and visual impacts 
as a result of the Proposed Action would not occur in Alternative E. 

Alternative E would not result in any impacts on low-income or minority populations as this Alternative 
would not result in any development or impacts to communities in Virginia.  

3.3.4.7 Cumulative Impacts Analysis 

Cumulative activities are discussed in detail in Section 2.6 and include nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical 
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7) 
LNG terminal operations; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The activities most impactful to low income and minority populations are 
activities in Virginia state waters related to site assessments, marine minerals use and dredged material 
disposal, transportation at Virginia ports, and renewable energy development because these activities are 
closer to onshore communities and impact local employment (see Section 3.3.3.2 for more information on 
impacts to demographics and employment).  

The majority of past, present, and future activities analyzed under the cumulative activities would occur 
offshore. Offshore activities have only minor indirect impacts on the population in the study area. The 
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cumulative activities are projected to result in minor impacts due to distance from shore and the 
temporary nature of the onshore activities.  

Conclusion  

The minor impacts associated with the past, present, and future activities would not have a 
disproportionally high impact on low income or minority populations due to distance from shore and the 
temporary nature of the onshore activities.  

3.3.5 Land Use and Coastal Infrastructure  

3.3.5.1 Description of the Affected Environment 

The onshore switch cabinet, an underground fiber optic cable, and a new interconnection station are 
proposed to be located entirely within the boundaries of Camp Pendleton Beach, which is owned by the 
state of Virginia and primarily used for onsite training of Virginia National Guard personnel (Proposed 
Action area). Camp Pendleton is listed in the NRHP for its association with the military training and 
build-up associated with both world wars and for its collection of exemplary military architecture (RAP, 
2015). Additional aspects of the project are located in a heavy industrial district within an existing 
Dominion right-of-way (RAP, 2015).  

Dominion indicated that onshore support facilities would be located at existing waterfront industrial and 
commercial properties in Virginia Beach, Norfolk, and Newport News (RAP, 2015). The harbor capacity 
is among the highest quality on the U.S. East Coast and with extensive tug, barge, and marine 
transportation options along with multiple options that offer sufficient capacity for large component 
transportation to offshore locations (Rondorf et al., 2009). 

3.3.5.2 Impact Analysis of Alternative A (Preferred Alternative)  

Impacts of Routine Activities and Events 

Dominion has indicated use of existing facilities in the cities of Virginia Beach, Virginia, Norfolk, 
Virginia and Newport News, Virginia to serve as a potential construction port, operations and 
maintenance facility, and base port (RAP, 2015, Section 1.3). These facilities are not expected to require 
modifications to support construction, operation and maintenance, or decommissioning of the wind 
energy facility (RAP, 2015, Section 3.2.6). This conclusion is supported by a 2009 study, which found 
that Virginia ports have appropriate characteristics to support offshore wind energy construction (Rondorf 
et al., 2009). Onshore construction to tie electrical production from the offshore wind facility to the local 
grid would have negligible impact on the area, which is located solely on military lands. Activities 
associated with decommissioning of a facility would likely be the reverse of the 12 week construction 
process, though likely somewhat shorter in duration (MMS, 2007). 

Impacts of Non-routine Activities and Events 

Accidental events, such as vessel collisions, would have no effects on land use. Storm-related events may 
have an impact but unrelated to the wind energy facility. 

Conclusion 

BOEM has determined negligible impacts given that construction, operation and maintenance, and 
decommissioning of the wind energy facility would not require changes in land use or existing 
infrastructure. 
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3.3.5.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)  

From a land use and infrastructure standpoint, there is little difference in the potential disruptions from 
construction, operation and maintenance, and eventual decommission of VOWTAP. All the impacts 
associated with selecting Alternative B would be the same as those associated with Alternative A.  

3.3.5.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

From a land use and infrastructure standpoint, there is little difference in the potential disruptions from 
construction, operation and maintenance and eventual decommission of VOWTAP. All the impacts 
associated with selecting Alternative C would be the same as those associated with Alternative A.  

3.3.5.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Landfall site at the Croatan Beach public parking lot would also impact a public area, but would generally 
result in the same impacts that would occur under Alternative A.  

3.3.5.6 Alternative E – No Action 

Under Alternative E any potential impacts described in Section 3.3.5.2 would not occur or would be 
postponed. 

3.3.5.7 Cumulative Impacts Analysis 

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical 
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7) 
LNG terminal operation; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The activities most impacting land use and infrastructure are activities in 
Virginia state waters related to site assessments, marine minerals use and dredged material disposal, 
transportation at Virginia ports, and renewable energy development because they use similar types of 
marine infrastructure. 

The use of existing ports and their associated land bases is expected to have no or negligible land use 
conflicts with existing land uses and land use plans because of existing capacity (Rondorf et al., 2009), 
and they can be seen as positive for utilizing areas already developed for marine activities. A cumulative 
increase in port traffic is expected, particularly related to shipping and marine transport in East Coast 
ports that can accommodate the larger Panama ships (see Section 2.6.9). However, the impact from 
accidental fuel spills arising from vessel collision under the cumulative activities is expected to be 
negligible due to safety and navigation mitigation measures related to construction of the WTGs, along 
with the cumulative projects being located outside popular shipping lanes. 

Conclusion 

The incremental contribution of VOWTAP with other past, present, and reasonably foreseeable uses of 
land and coastal infrastructure is likely to be positive through the use of underused capacity in port areas.  
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3.3.6 Commercial and Recreational Fishing Activities 

3.3.6.1 Description of the Affected Environment 

A description of recreational and commercial fishing offshore Virginia can be found in Section 4.1.3.6 of 
the Mid Atlantic EA (BOEM, 2012a) and in Chapter 4 (4.2.7 and 4.2.8) of the Atlantic G&G FPEIS 
(BOEM, 2014a). Section 3.2.5 of this revised EA discusses the specific fish species and their habitat 
found in the project area. Unless otherwise cited, the information provided in the following sections is 
based on analysis conducted by NMFS Northeast Fisheries Science Center (NEFSC) (Kirkpatrick et al., 
2014). NEFSC primarily used vessel trip reports (e.g., federally reported landing data) and vessel 
monitoring data to identify fishermen locations. Given VOWTAP’s location adjacent to the Virginia 
WEA, BOEM is using NEFSC’s results as a proxy of potentially impacted activities. 

Recreational Fishing 

Virginia has an active recreational fishing sector in its coastal waters, with the top recreational species 
from federal waters identified as black sea bass, tautog, summer flounder, bluefish, mahi-mahi, tuna, and 
mackerels (NOAA OST, 2014). The number of anglers has been decreasing since 2006 with the largest 
decrease occurring in out-of-state visitors (NOAA OST, 2014). NEFSC identified 2 principal Virginia 
ports (Virginia Beach and Wachapreague) from which recreational anglers fishing in or near the Virginia 
WEA departed. During 2007 through 2012, approximately 2,620,730 recreational fishing trips left these 
ports. Slightly less than 2.2 percent of those departing were from Virginia Beach and traveled near or in 
the Virginia WEA, and only 0.01 percent was from Wachapreague. Figure 17 illustrates that the more 
heavily used areas for recreational fishing tend to be closer to shore.  

Commercial Fishing 

Table 26 shows the four-year trend for commercial landings for the state. The data indicate that landings 
increased from the early 2000s but remained relatively stable from 2009-2012. In each of the latter four 
years, over two-thirds of the commercial value for the Virginia marine fishery was derived from shellfish, 
primarily sea scallop, blue crab, and northern quahog clam. Among finfish the value of menhaden, 
Atlantic croaker, summer flounder, and striped bass dominated commercial landings. These four finfish 
species comprised approximately 25.1 percent of the commercial value of the fishery, with menhaden 
alone representing 16.9 percent. 
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Figure 17: Recreational Fishing Offshore, 2007-2012 

Primary Data Source: TNC, 2014 

 

Table 26: Virginia Commercial Fishery Landed Weight and Value 2009-2012 

Year Pounds Cost 

2009 426,797,509 $152,017 

2010 510,473,685 $183,181 

2011 494,050,244 $191,025 

2012 461,943,838 $175,640 

Four-year Average 473,316,319 $175,466 

NOAA OST, 2014  
 

Table 27 lists NEFSC’s assessment of the top ports where commercial fishing vessels that utilize waters 
in or near the Virginia WEA depart from. NEFSC’s research found that only commercial fishermen from 
Virginia Beach have more than 0.10 percent of their total landing revenue generated from in or around the 
Virginia WEA. The value of “exposure” for these fishing vessels was roughly $40,000 per year. This 
reported value should not be interpreted as potential loss, but is a reflection of the level of economic 
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activity that existed during the study period in the WEA. There are likely substitutable fishing locations, 
which could mean no economic impact.  

Table 27: Top Ports with Commercial Fishermen Using Waters in or near Virginia WEA 

Port 

Average Annual Federally Reported Landed Value (2007-2012)a 

Virginia WEAb Total Percent of Revenue from 
Virginia WEA 

Massachusetts 

New Bedford $926 $292,229,242 Less than 0.01% 

North Carolina 

Oriental $1,087 $1,272,725 0.10% 

Engelhard $2,109 $2,307,195 0.10% 

New Jersey 

Cape May $1,437 $75,665,163 Less than 0.01% 

Rhode Island 

North Kingstown $9,530 $9,555,145 0.10% 

Virginia 

Chincoteague $808 $3,130,890 Less than 0.01% 

Hampton $1,176 $15,344,027 Less than 0.01% 

Newport News $5,633 $38,319,620 Less than 0.01% 

Norfolk Not disclosedc 

Virginia Beach $40,251 $1,122,195 3.60% 

a Kirkpatrick et al., 2014. 
b Given VOWTAP’s location adjacent to the Virginia WEA, BOEM is using NEFSC’s results as a 
proxy of potentially impacted activities. The VOWTAP footprint is much smaller. 
c Suppressed for confidentiality, which indicates less than 3 vessels reporting data 
 



156 

3.3.6.2 Impact Analysis of Alternative A (Preferred Alternative) 

Impacts of Routine Activities and Events 
Impacts to fisheries that may result from development of OCS wind energy facilities include: 

• Changes in the distribution or abundance of fishery resources 
• Reduction in the catchability of fish or shellfish 
• Limitations to accessing fishing areas 
• Losses or damage to equipment or vessels 

More details on the impacts to fish are provided in Section 3.3.2.1.  

Construction 

Construction activities of two WTGs and placement of transmission lines on the seafloor could harm or 
temporarily displace target fish species from localized areas. However, population-level changes in 
fishery abundance or distribution are not anticipated. Impacts to seafloor habitats are expected to be 
localized with negligible effects on populations of seafloor biota (MMS, 2007, Section  5.2.14 and 
Section 5.2.15). Dominion has indicated pile driving would require one week for each foundation 
occurring in a three week period in May during daylight hours only (RAP, 2015, Section 3.4). Noise 
associated with the turbine foundations and site characterization activity could reduce the catchability of 
some fish species during the duration of the noise-producing activity (Normandeau et al., 2012). Fishing 
would likely return to normal immediately after construction. 

Some construction activities have the potential to result in space-use conflicts. Dominion expects offshore 
construction to take place over a 12-week period, during which there would be temporarily restricted 
access to the work areas (RAP, 2015, Section 4.11.2.5). To ensure the safety of the local mariners, 
Dominion would establish a work area around each WTG location and a 200-ft-wide construction right-
of-way along the routes of the export cable and inter-array Cable. As a consequence, fishing activities 
could be temporarily excluded to avoid gear loss or vessel accidents. Dominion intends to minimize 
closures and the entire area identified would not be closed for the entire duration of construction (i.e., 
May to July). The temporary construction area would be closed off around the area where activity is 
occurring at that time.  

The export cable crosses an area used by the military, which is designated as a danger zone on nautical 
charts (C&H Global Security, 2013). Recreational and commercial fishermen are asked to remain not 
remain in the area longer than necessary for purpose of transit (33 CFR § 334.380; 33 CFR § 334.390).  

The small increase in vessel activity that would occur during the construction phase would not 
measurably affect fishing opportunities, navigation, or port congestion. Fuel spills that occur as a result of 
vessel accidents or leaks could temporarily close affected areas to fishing. However, the likelihood of 
such spills is relatively low because of the small number of trips that would be required during the 
construction phase. If vessel fuel spills occurred, the volume of fuel that potentially could be spilled 
would be less than a few thousand gallons and would be limited spatially and temporally to the vicinity of 
the point of release. Impacts to fish resources or commercial or recreational fisheries would therefore be 
negligible. 

Operation 

The foundations for the WTG would likely act as an artificial reef, which could increase the diversity of 
fish and abundance of some fish species within 1 to 5 meters, the foundations (Bergstrom et al., 2014 and 
Wilhelmsson et al., 2006). See further details in Fish Habitat Section 3.2.5. The project area might 
therefore become a desirable recreational fishing area (MMS, 2007, Section 5.2.11.4 and Section 
5.2.14.4).  



157 

The WTGs would represent an obstruction to navigation, but the height of the towers above the ocean 
surface would make them visually detectable at a considerable distance during the day and easily detected 
by vessels equipped with radar. An allision between a vessel and a WTG is possible but highly unlikely 
given implemental of USCG approved lighting and marking requirements (C&H Global Security, 2013). 
Given the small size of the project, the WTGs would likely not impede the ability of vessels’ marine radar 
from identifying other vessels either within or on the opposite side of VOWTAP (C&H Global Security, 
2013). Furthermore, the project is required to submit a navigational risk assessment to the USCG 
according to Navigation and Vessel Inspection Circular 02-07 (USCG, 2007). 

With the exception of a hydraulic dredge, the 2-m (ft) burial depth of the export cable is of sufficient 
depth to not present a gear entanglement hazard to commercial and recreational fishing gear. The 
surfclam and ocean quahog fishery, which is the only fishery to utilize a hydraulic dredge in the northeast, 
is not currently operating offshore Virginia (Table 28). There is a risk that over time cables could become 
unburied as a result of normal physical oceanographic processes, including storm events. VOWTAP 
would be inspecting cables at regular intervals to help identify if cables become unburied. Any maritime 
activities that involve bottom contact or loitering are prohibited along the segment of the export cable that 
crosses the active military practice areas (RAP, 2015, Section 4.12). 

The small increase in vessel activity would not be expected to measurably affect fishing opportunities, 
catchability of fish and shellfish resources, or navigation. Fuel spills that occurred as a result of vessel 
accidents or leaks could temporarily affect fishing opportunity. However, the likelihood of such spills is 
relatively low because of the small number of trips that would be required for maintenance activities. If 
spills occurred, the volume of fuel that potentially could be less than a few thousand gallons and would be 
limited spatially and temporally to the vicinity of the point of release. Impacts to fish resources or 
commercial or recreational fisheries would be negligible. 

Table 28: Top Gear and Fishery Management Plans Performed Offshore Virginia 

Gear 
Permits 

(Estimated)a 
Fishery Management Plan(s) 

Trawl 
bottom 109 Mackerel Squid Butterfish; Summer Flounder, Scup, and Black Sea Bass; 

other, including highly migratory species 

Pot 19 Summer Flounder, Scup, and Black Sea Bass; Deep Sea Red Crab; 
Northeast large multi species; other 

Gillnet 12 None; Monkfish; Northeastern Skate; Bluefish; other 

Hand 9 Summer Flounder, Scup, and Black Sea Bass; Bluefish; other 

Pot lobster 4 Deep Sea Red Crab; other 

Longline 2 Other and highly migratory species; 
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Gear 
Permits 

(Estimated)a 
Fishery Management Plan(s) 

Dredge 2 Atlantic Sea Scallop; Summer Flounder, Scup, and Black Sea Bass mid-
Atlantic; Monkfish; Other 

Midwater 
Trawl  1 Other 

aThis is the estimated maximum number of permits that fished in the Virginia WEA (Kirkpatrick et 
al., 2014). 
 

Decommissioning 

Removal of structures that act as artificial reefs would result in loss of recreational fishing opportunities 
that would have developed during the operational phase. There is also a small potential for accidental 
releases of hazardous materials and fuel during decommissioning activities. Fishing activities could be 
temporarily excluded from areas that might be normal fishing grounds during removal activities to avoid 
the potential for gear loss or vessel accidents. Anglers could also feel compelled to avoid areas with 
decommissioning activity because of perceived disturbances.  

The small increase in vessel activity that would occur during the decommissioning phase would not be 
expected to measurably affect commercial or recreational fishing opportunities, catchability of fish and 
shellfish resources, or navigation. Fuel spills that occurred as a result of vessel accidents or leaks could 
temporarily affect fishing opportunities in the affected area. However, the likelihood of such spills is 
relatively low because of the small number of trips that would be required. If spills occurred, the volume 
of fuel that potentially could be spilled would be lease than a few thousand gallons and would be limited 
spatially and temporally to the vicinity of the point of release. Impacts to fish resources or commercial or 
recreational fisheries would be negligible. 

Assuming that all infrastructures are removed and that all pilings and entanglement hazards associated 
with development of the project are below the level of the seabed or buried, fishing conditions within the 
project area should return to those that existed prior to construction. 

Impacts of Non-routine Activities and Events 

The coastal region of Virginia is subject to potential year-round weather hazards such as hurricanes. 
Dominion has selected WTGs based on their suitability for an offshore location (RAP, 2015, Section 
4.1.1.2). After storm-related events, Dominion would conduct surveys of the export cables to ensure they 
are still buried to avoid entanglement with fishing gear. 

Conclusion 

BOEM has determined negligible impacts to commercial and recreational fishing would occur from the 
construction, operation and maintenance, and decommissioning of the wind energy facility given its 
localized footprint. Reasonably foreseeable impacts on commercial and recreational fishing include, 
increased vessel traffic and temporary exclusion of vessels during construction and decommissioning 
phases. Depending on the type of gear used, commercial fishermen may choose not to fish near (within 5 
m to 10 m) the two foundations. The actual foundation footprint and a 5 m to 10 m-area around the 
foundation that may be lost to bottom-tending mobile gear is an extremely limited area compared to 
available fishing grounds in the area. 
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3.3.6.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

All the impacts associated with selecting Alternative B would be approximately the same as those 
associated with Alternative A.  

For recreational and commercial fishing there is little difference in the potential disruptions from 
construction, operation and maintenance and decommissioning of VOWTAP in any of the alternatives (A 
to D) given the limited size of the project. 

3.3.6.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)  

All the impacts associated with selecting Alternative C and would be approximately the same as those 
associated with Alternative A.  

For recreational and commercial fishing there is little difference in the potential disruptions from 
construction, operation and maintenance and decommissioning of VOWTAP in any of the alternatives (A 
to D) given the limited size of the project. 

3.3.6.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

All the impacts associated with selecting Alternative D and would be approximately the same as those 
associated with Alternative A.  

For recreational and commercial fishing there is little difference in the potential disruptions from 
construction, operation and maintenance and decommissioning of VOWTAP in any of the alternatives (A 
to D) given the limited size of the project. 

3.3.6.6 Alternative E – No Action 

Under Alternative E, any potential impacts described in Section 2.5 would not occur or would be 
postponed. 

3.3.6.7 Cumulative Impacts Analysis 

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical 
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7) 
LNG terminal operation; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The impact-producing factors for these cumulative activities that have the 
potential to affect commercial and recreational fisheries include (1) increased anthropogenic noise in the 
ocean, including underwater noise from sonars, explosives, and other active sound sources; (2) vessel 
traffic and vessel exclusion zones; (3) seafloor disturbances; and (4) a risk of accidental releases of fuel or 
other hazardous materials from accidents (smaller accidental events or low-probability large scale 
catastrophic events).  

Underwater Noise 

Impact analyses presented in Fish and Essential Fish Habitat (Section 3.2.5) determined that activities 
projected to occur under Alternative A would result in negligible to minor impacts related to fish and 
essential fish habitat. The cumulative impact to fishing from underwater noise concerns the availability 
and catchability of fish as a result of underwater noise exposure. The approximately two-week period of 
intermittent pile-driving activity is not expected to measurably decrease the availability and catchability 
of targeted fish offshore Virginia. Because there are no significant noise impacts evident from the 
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cumulative activities and because there is no evidence of ambient noise levels approaching a threshold 
level where fisheries might be significantly affected, it is expected that there would be an extremely 
minor incremental decrease in the availability and catchability of fish resulting from active acoustic sound 
disturbances under Alternative A under the cumulative activities. 

Vessel Traffic, Vessel Exclusion Zones and Fixed Structures 

Vessel traffic would increase under the cumulative activities to support most of the activities. Generally, 
most commercial fishing operators set their gear according to specific habitats (e.g., bottom profile) or 
water conditions. Thus, if there are numerous vessels transiting through the fishing grounds, they may 
prevent fishermen from setting their gear in a manner that maximizes fishing effort. However, the 
additional vessel traffic from the cumulative activities would not be a significant increase to existing 
vessel traffic. Small vessels would be able to avoid commercial fishing vessels with gear in the water as 
they transit to offshore locations, and larger vessels typically adhere to traffic separation schemes (TSS) 
and safety fairways establish by the USCG. TSSs are generally avoided by fishermen under existing 
conditions; therefore impacts to commercial fisheries from vessel traffic associated with the cumulative 
activities are expected to be negligible. 

Military range complexes and civilian space program-use areas already restrict commercial fishing 
activities, and during the construction and decommissioning of VOWTAP there would be additional 
vessel exclusion zones. However these exclusion zones would be intermittent, temporary, and short-term 
during construction and decommissioning. The total footprint of each IBGS foundation is approximately 
0.09 acre (0.04 hectare) on the seafloor. Thus impacts to commercial fisheries arising from vessel 
exclusion zones are expected to be negligible.  

It is possible that traffic associated with the Dam Neck Coastal Restoration project could overlap in time 
with VOWTAP construction, causing vessel traffic congestion. However, the Dam Neck-associated 
traffic would likely use routes located to the south of Camp Pendleton, and interaction effects would be 
unlikely. The onshore Proposed Project activity would not overlap spatially or temporally with 
development of any of the other identified reasonably foreseeable future actions. Offshore, there could be 
short-term increases in vessel traffic associated with construction or decommissioning of VOWTAP that 
could overlap in time with similar actions associated with the commercial WEA and the Dam Neck 
Restoration Project. To the extent that such changes occurred in combination, the effects for all of the 
projects would be limited in duration and minor in relation to the baseline level of vessel activity in the 
area. Based on the intensity and duration of the effects, the potential for meaningful cumulative impacts 
on marine transportation is very low.  

Cumulative activities including the installation of meteorological/oceanographic buoys and 
meteorological towers in support of various energy development projects would likely introduce more 
structure and navigational obstructions offshore Virginia. However, the number of buoys and towers that 
could be installed is not expected to cause any more hazards to fishing than do existing shipwrecks, 
navigational buoys, and the Chesapeake Light Tower current pose to commercial and recreational fishing. 
Incremental impacts to commercial fisheries arising from the presence of structures are expected to be 
negligible.  

Accidental Fuel Spills 

The potential for a fuel spill from vessels involved in the cumulative activities is expected to be minor and 
have negligible impact. Section 3.2.5 of this assessment discusses accidental petrochemical spills to fish 
and essential fish habitat. Consequently, it may be possible that commercially important fishes could be 
exposed to petrochemicals. Spill effects on commercial fishes, as well as spill response vessel operations, 
could have a direct effect on commercial fishing operations. However, given the size of the potential spill, 
a large-scale spill response involving multiple vessels is not expected. Small diesel spills (50 to 5,000 
gallons) usually evaporate and disperse within a day or less, even in cold water (NOAA, 2014c); thus, 
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there is seldom any oil on the surface for responders to recover. Therefore, the incremental impacts to 
commercial fisheries activities associated with a fuel spill from vessels under the cumulative activities 
would be negligible.  

Conclusion 

Overall, BOEM has determined negligible impacts to commercial and recreational fishing would occur 
from the construction, operation and maintenance, and decommissioning.  

3.3.7 Other Uses of the OCS 

3.3.7.1 Description of the Affected Environment 

A detailed description of other uses of the OCS offshore Virginia can be found in Section 4.1.3.7 of the 
Mid Atlantic EA (BOEM, 2012a). The following information is a summary of the resource description 
incorporated from the Mid Atlantic EA, and relevant new information for the Proposed Action area that 
has become available since the document was prepared, including information from the RAP. 

Vessel traffic, structures, and submarine cables associated with the proposed project could pose a conflict 
with other existing and future uses of the OCS, including military activities, marine transportation, marine 
minerals program; ocean dredged material disposal sites, and other renewable energy activities. These 
activities are discussed below. Commercial and recreational fishing and recreational boating are discussed 
in Sections 3.3.6 and 3.3.2 of this revised EA.  

Military Activities 

Section 4.1.3.7 of the Mid Atlantic EA discusses the military use areas and activities offshore Virginia 
and the surrounding areas (BOEM, 2012a). The proposed project is partially located in the Virginia Capes 
Naval Operating Area (VACAPES OPAREA) where frequent surface and subsurface training and 
exercise operations are carried out.  

The VACAPES Range Complex includes special use airspace with associated warnings and restricted 
areas and surface and subsurface sea space of the VACAPES OPAREA. The VACAPES Range Complex 
also includes established mine warfare training areas located within the lower Chesapeake Bay and off the 
coast of Virginia (Navy, 2013a). The project area and vicinity has a long history of military training and 
combat activity. As a result there is the potential existence of unexploded ordnance (UXO) at the WTG 
locations and along the cable route. An evaluation and quantification of the probability of encountering 
UXO in the project area has been described in the supplemental Munitions and Explosives of Concern 
Desktop Study prepared in March 2015 as part of the RAP (2015). A portion of the proposed export cable 
would be located within the boundaries of Warning Area 50 (W-50-A and W-50-B), a special-use 
airspace warning area (VACAPES OPAREA, 2014). The proposed export cable also passes through 
special-use airspace restricted area R-6606 near Camp Pendleton, Virginia. The proposed export cable 
would also cross 2 live-fire danger zones operated by the Dam Neck Fleet Combat Center (33 CFR § 
334.380; 33 CFR § 334.390). 
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Figure 18: Military Use Areas  

 

Marine Transportation 

A general description of vessel traffic along the Atlantic coast can be found in Chapter 4.2.1 of the 
Programmatic EIS (MMS, 2007). A description of marine transportation, vessel traffic, and the TSS in the 
vicinity of the proposed project area can be found in Section 4.1.3.7 of the Mid Atlantic EA (BOEM, 
2012a). Commercial vessel traffic is high at the entrance of the Chesapeake Bay and the Hampton Roads 
ports. Traffic density is particularly concentrated in the Chesapeake Approaches of the TSS and quickly 
disperses once out of the TSS area.  

At this time, the Ports of Virginia and Baltimore are the only deep-water ports on the East Coast that can 
accommodate the supersized ships that would navigate the Panama Canal once its expansion is complete 
(RAP, 2015). The proposed turbine locations are located approximately 13-nautical miles seaward of the 
Chesapeake Approaches TSS. The proposed export cable location travels from the proposed WTG 
locations and makes landfall at Camp Pendleton, Virginia. The proposed export cable runs roughly 
perpendicular to the Chesapeake Bay TSS Southern Approach, where a portion of the cable is located less 
than 1.0 nautical mile from the TSS. Ships frequently anchor in the vicinity of TSSs, in unofficial 
anchorage areas, while waiting to go to port (USCG, 2008, personal communication originally cited in 
BOEM 2012a).  
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The USCG is currently performing an Atlantic Coast Port Access Route Study. The results of the 
ACPARS may establish new vessel routing measures through an analysis of navigational risk. On July 13, 
2012, the USCG issued an Atlantic Coast Port Access Route Study interim report, indicating that all lease 
blocks within the Virginia WEA conflict with existing shipping routes and would require new or multiple 
routing measures to be created or would be unsuitable for development. The proposed WTGs are located 
in OCS block 6111, which was assessed as being not suitable for development under any of the 
foreseeable options for creating routing measures (USCG, 2012). Although initially determined 
unsuitable for development, due to the relatively small footprint, navigational safety markings (lights), 
and charted positions, the placement of two WTG structures would not pose a significant risk to 
navigation for vessels transiting the area. 

Marine Minerals Program 

Submerged shoals located offshore Virginia between the proposed project area and the shore have been 
identified as long-term sources of sand (sand borrow sites) for coastal erosion management (MMS, 2007). 
The boundaries of the proposed project are not located within the identified submerged shoal; however, 
the proposed export cable is located approximately 1.6 nautical miles north of the shoal area.  

Ocean Dredged Material Disposal Site 

The Dam Neck Ocean Disposal Site is a designated Ocean Dredged Material Disposal Site (ODMDS) 
managed and permitted by the USACE with the U.S. Environmental Protection Agency’s (USEPA’s) 
approval (EPA and USACE, 2009). The export cable is proposed to be routed through Zone 2 and 5 of 
Dam Neck Ocean Disposal Site. These zones are designated for the disposal of fine material such as silts 
and clays. The RAP submitted to BOEM by DMME in December 2013 (revised February 2014), 
indicates that the siting location of the export cable is based upon recommendations made by the USACE 
to Dominion (RAP, 2015). The Norfolk Ocean Disposal Site is also in the vicinity of the proposed project 
area, however it is located approximately 5 nautical miles to the northwest of the project area and project 
related vessels are not expected to transit through the site.  

High Frequency (HF) Radar 

NOAA and its academic partners maintain a network of HF radar sensors along the U.S. Atlantic coast for 
the measurement of ocean surface current speed and direction.  The U.S. Coast Guard and NOAA use HF 
radar operationally for search and rescue and for oil spill response, respectively. The marine shipping 
industry uses oceanographic data from HF radar systems for navigational purposes.  The proposed WTGs 
are located within the currently operational HF radar network coverage area, which extends from a few 
kilometers offshore to a maximum of approximately 250 km off the U.S. coast.  

Other Renewable Energy Projects 

There are other reasonably foreseeable renewable energy activities in the vicinity of the proposed project 
area that could occur in the same timeframe as the proposed project. A commercial lease has been issued 
offshore Virginia directly adjacent to the proposed project area. On November 1, 2013, BOEM executed a 
commercial wind energy lease with Dominion. As a result of that commercial lease, increased vessel 
traffic associated with site characterization surveys could occur simultaneously with the proposed 
activities.  

3.3.7.2 Impact Analysis of Alternative A (Preferred Alternative) 

The following Section discusses the reasonably foreseeable impacts associated with Alternative A on 
other uses of the OCS. The two primary activities that could impact other uses of the OCS are vessel 
traffic associated with the project and the permanent placement of structures on the OCS.  
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Impacts of Routine Activities and Events 

The proposed activities are located onshore at the location where the export cable makes landfall and 
continues along the export cable route out to approximately two nautical miles offshore where the 
turbines are located. As a result, military activities, marine transportation, the Marine Minerals Program, 
the Ocean Dredged Material Disposal Site (ODMDS), HF Radar, and other renewable energy projects 
could be affected during all phases of the project life cycle in Alternative A. The project life cycle is 
expected to be 20 years and includes deployment and construction, operation and maintenance, and 
decommissioning activities. Vessel traffic would be present at the project landfall location, along the 
export cable route, and at the turbine construction location. Impacts from vessel traffic associated with the 
project construction, operations, and decommissioning and the permanent placement of structures 
associated with other uses of the OCS are discussed below. 

Military Activities 

Impacts related to military marine uses could include the disruption of military testing and training 
exercises and an increased risk of vessel collision due to support vessel movement during the project 
construction, maintenance, and decommissioning. The DOD would reserve the right to suspend 
operations or require evacuation of the project area in the interest of national security (RAP, 2015). 

Activities related to project construction, operation and maintenance, and decommissioning activities 
would be coordinated with the Fleet Area Control and Surveillance Facility, Virginia Capes and the Fleet 
Forces Atlantic Exercise Coordination Center at Naval Air Station Oceana. Onshore activities at Camp 
Pendleton during deployment and construction would be staged in a manner that would minimize impacts 
to training and daily activities (RAP, 2015).  

The potential to encounter UXO along the export cable route poses a potential risk to installation 
operations. There is a relatively high likelihood of encountering UXO along the cable route due to its 
history as a practice range; however UXO-specific surveys prior to cable installation can minimize 
potential risks. Measures to lower the potential risk of UXO encounters include development of munitions 
and explosives of concern mobility modeling, site-specific surveys, and intrusive investigation to include 
diving on specific locations. DMME and/or Dominion  is also required to prepare and submit an 
Explosive Safety Submission to the DoD Explosive Safety Board for review and approval when there is 
the potential for human contact with munitions and explosives of concern during intrusive work on DoD 
sites (RAP, 2015). 

Impacts from routine activities may be expected to affect military maritime uses. Testing and training 
activities occurring during all phases of the project life cycle could be affected by increased vessel traffic 
and the permanent placement of structures. During project construction, maintenance, and 
decommissioning, support vessels could potentially transit through the live-fire danger zones. Cable-
laying vessels involved in placement of the export cable would be operating in the live-fire danger zones. 
Disruption can be minimized or avoided by coordination with Dam Neck Fleet Combat Center and 
adherence to navigation regulations.  

Marine Transportation 

Direct impacts from routine activities may occur as a result of increased vessel traffic in support of 
Alternative A. All phases of the project life cycle require vessels to be present in the project area, in 
harbor, and coastal areas. Offshore construction activities would see the largest increase of vessel traffic 
as vessels transit from ports in the vicinity of Hampton Roads to the turbine location. During deployment 
and construction the transportation and installation of foundations, and WTG components, requires the 
use of transport vessels. Offshore construction would take place during an approximately 12-week period. 

A number of mitigation measures have been established by DMME to decrease impacts to marine 
transportation associated with Alternative A. These include: (1) establishment of a project-specific 
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website to share information about construction progress; (2) issuance of specific local notices to mariners 
in coordination with the USCG throughout the construction period; (3) 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, (4) deployment of lighted buoys to indicate the 
location of the cable as it is being installed, (5) placement of a RACON at the WTG site; (6) notification 
to agencies and military authorities for notification of project construction in order to make necessary 
charting revisions, (7) WTGs would be marked and lit with USCG and FAA approved navigational aids 
(RAP, 2015).On December 22, 2014, the American Waterways Operators commented that the proposed 
project is located in an area where navigational hazards are unlikely to occur (see Section 4.1.3 of this 
revised EA). 

Marine Minerals Program 

Sand resources are located approximately 1.6 nautical miles south of the export cable location in 
Alternative A. While there would be no impact to sand resources from the cable location, it is possible 
that vessels used to characterize or extract the sand resource could be transiting in the vicinity of 
construction activities when the export cable is being laid. The likelihood of a collision or allision with 
work vessels is minor because of the low volume of vessels partaking in the activities.  

Ocean Dredged Material Disposal Site 

Under Alternative A the export cable is proposed to pass through Dam Neck Ocean Dredged Material 
Disposal Site (ODMDS). The cable would be laid during the deployment and construction phase of the 
project and may require additional surveys designed for evaluation of the material to ensure safe 
installation. As a result, DMME and/or Dominion could elect to increase the cable burial depth to 13 ft 
(3m) to ensure protection of the cable throughout operations (RAP, 2015). Activities related to the laying 
and burying of the export cable would not have a measurable impact to the monitoring, management, and 
placement of material in the ODMDS. Vessel traffic due to the Proposed Action would therefore be minor 
in comparison to existing traffic levels that would pass through, or near, the ODMDS.  

HF Radar 

HF radar sensors must look through any obstructions between the coastline and the ocean by propagating 
a vertically polarized electromagnetic wave along the ocean surface, and the potential exists for 
interference to HF radar operations from offshore wind turbines.  The rotation rate of the turbine blades is 
comparable to the Doppler shift from ocean wave motion that is sensed by the radar for measurement of 
surface current vectors, and the physical size of the turbine rotating blades is comparable to the 
wavelength used by HF radars (Teague and Barrick, 2012). Preliminary data from Europe indicate that 
offshore wind turbines may interfere with HF radar measurements; however, no in situ data are presently 
available for offshore wind turbine effects on the U.S. HF radar network. The DOE report, “Assessment 
of Offshore Wind Farm Effects on Sea Surface, Subsurface, and Airborne Electronic Systems” (Ling et 
al., 2013), concludes from modeling results that HF radars may experience interference under certain 
proximity and operating conditions as a result of typical wind farm configurations, and field 
measurements are needed to corroborate modeling results. Possible mitigation methods that may be 
employed by wind turbine operators include using terrain screening to mask wind turbines from radar, 
constructing wind turbines with non-conducting turbine materials, and properly designing wind turbine 
layouts to minimize clutter seen by the radar. Mitigation approaches for HF radar operators include 
optimizing radar parameters to minimize wind turbine interference and using advanced processing and 
filtering techniques on radar data. 

Other Renewable Energy Projects 

The vessel traffic and structures associated with Alternative A could pose a conflict with other potential 
offshore renewable energy projects. A commercial lease has been issued directly adjacent to the proposed 
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project area, although development plans have not been received by BOEM, and there is currently no 
anticipated timeframe to receive plans. If commercial scale development were to occur in the Virginia 
commercial lease area, there would be potential for additional vessel traffic in the vicinity of activities 
proposed in Alternative A. Vessels used for site characterization, deployment, construction, and 
maintenance of a wind facility located in the commercial lease area, directly adjacent to the Alternative A 
project area, would have to safely navigate the two WTG structures.  

It is not likely that the construction of a commercial wind facility adjacent to the Alternative A project 
area would have measurable impacts to vessel traffic. BOEM assumes that the placement of two WTG 
structures would not pose a risk to navigation for vessels transiting between port and the commercial lease 
area because of their relatively small footprint, navigational safety markings (lights), and charted 
positions.  

Impacts of Non-routine Activities and Events 

Vessel collisions could occur between vessels transiting between the Alternative A project area and ports. 
BOEM assumes that vessels associated with the Proposed Action would follow safe navigational 
practices. Commercial vessel traffic in the vicinity of the proposed cable route and turbine locations is 
highest at the portion of the proposed cable route near the Chesapeake Bay TSS Southern Approach 
(Figure 19). Vessel density dissipates in the vicinity of the proposed turbine locations as vessels either 
approach or exit the TSS. Approximately 14 vessel types are anticipated to be mobilized in support of the 
project over a six-month period.  

Spills of oil or diesel could occur as a result of collisions, allisions, accidents, or natural events, such as 
refueling of equipment on the electrical service platform or WTG. Vessels would be expected to comply 
with USCG requirements relating to the prevention and control of diesel fuel and oil spills (BOEM, 
2012a). 
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Figure 19: Commercial Vessel Traffic, Automatic Identification Systems (2011) 

Conclusion 

Minor impacts to other uses of the OCS from routine activities may occur as a result of the presence of 
structures and increased vessel traffic in support of Alternative A. The increase in vessel traffic, and 
activities associated with the construction and operation of WTGs would not measurably impact current 
or projected future shipping or navigation due to the short duration of construction, maintenance, and 
decommissioning activities, and the relatively low volume of vessel traffic associated with construction 
and operation. Although the project life cycle has an expected term of approximately 20 years, the 
impacts due to increased vessel traffic can be expected to be short-term in duration (hours to months) and 
cause limited conflict with existing marine transportation. It is unlikely that vessels would allide with the 
two WTGs due to USCG navigational lighting requirements and the charting of the structures on National 
Oceanic and Atmospheric Administration nautical charts. An oil spill resulting from an allision between a 
vessel and a WTG is not reasonably foreseeable because of the limited footprint of the two proposed 
structures. Preliminary data from Europe and modeling results indicate that wind turbines may negatively 
interfere with HF radar operations. As a DOE Advanced Technology Demonstration project, VOWTAP 
may provide an appropriate testing ground to collect HF radar data before and after wind turbine 
installation to explore mitigation approaches possible for sustainable operations of HF radars and offshore 
wind facilities.  

Negligible impacts from routine activities would occur to the Marine Minerals Program because the 
resource areas are outside of the proposed project area. Minor impacts from routine activities may occur 
in the Dam Neck Ocean Disposal Site as a result of cable installation as the cable is buried in the site. 
Minor impacts to military areas are most likely to occur during construction when vessels are transiting or 
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working in live-fire danger zones or warning areas where the export cable traverses the military use areas. 
Through coordination with the appropriate command, impacts can reasonably be mitigated or avoided.  

3.3.7.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA) 

Alternative B analyzes the approval of research activities including the construction, operation, 
maintenance, and eventual decommission of two turbines that would occur in the three northern aliquots 
of the proposed research lease area (aliquots H, L, P of OCS block 6061), directly north of the area 
identified under the Proposed Action. Like the Proposed Action, this alternative also includes the 
construction, operation, maintenance, and eventual decommission of the export cable to shore: however, 
the export cable would be approximately 10 nautical miles longer (approximately 25 nautical miles) in its 
analysis.  

Section 3.3.7.2 describes the reasonably foreseeable impacts of Alternative A on other uses of the OCS 
and concluded that minor impacts to routine activities could occur as a result of increased vessel traffic 
due to project construction and operation. Under Alternative B, the volume of vessel traffic engaged in 
the construction, operation, maintenance and eventual decommission of the two turbines is expected to be 
the same. Due to the close proximity of the alternate site, the impacts from construction- and 
maintenance-related vessel traffic remains the same as Alternative A.  

3.3.7.4 Alternative C – Alternate Turbine Location (within the Virginia WEA) 

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

The environmental consequences associated with selecting Alternative C would be the same as those 
associated with Alternative A, except for the specific local impacts associated with the placement of 2 
turbines, a longer cable route to shore, impacts to navigation, and additional site characterization surveys.  

Section 3.3.7.2 describes the reasonably foreseeable impacts of Alternative A on other uses of the OCS 
and concluded that minor impacts to routine activities could occur as a result of increased vessel traffic 
due to project construction and operation. Under Alternative C, the volume of vessel traffic engaged in 
the construction, operation, maintenance and eventual decommission of the two turbines is expected to be 
the same, however it is reasonably foreseeable that surveying, construction, operation and maintenance 
and eventual decommission vessels engaged in developing offshore commercial wind facilities in the 
Virginia WEA would be occupying the same ocean space and come into contact more frequently 
requiring increased coordination of activities. As a result, Alternative C could slightly increase the risk of 
collisions and allisions more than Alternative A.  

3.3.7.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach) 

Under Alternative D, Croatan Beach public parking lot would be used as the export cable landfall 
location. In the RAP, VOWTAP considered several criteria when examining potential export cable 
landfall locations (RAP, 2015, Section 2.3.1). This location is slightly north of the landfall location 
identified in the Proposed Action (Camp Pendleton Beach). Landfall to interconnection point would be 
0.9 mile (1.4 km) from landfall to the interconnection point, slightly longer than the length under the 
Proposed Action (0.6 mile [1 km]). 

Section 3.3.7.2 describes the reasonably foreseeable impacts of Alternative A on other uses of the OCS 
and concluded that minor impacts to routine activities could occur as a result of increased vessel traffic 
due to project construction and operation. Under Alternative D, the volume of vessel traffic engaged in 
the construction, operation, maintenance and eventual decommission of the two turbines is expected to be 
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the same. At its maximum the alternate offshore cable route required to make landfall at Croatan Beach 
differs from the Alternative A route by less than 300 m. Due to the close proximity of the alternate 
landfall location at Croatan Beach to the Camp Pendleton Beach, the impacts from construction and 
maintenance related vessel traffic remain the same as Alternative A. 

3.3.7.6 Alternative E – No Action  

Under the No Action Alternative, no research activities, including the construction, operation, 
maintenance and eventual decommission of two turbines and export cable to shore, would be approved on 
the OCS offshore Virginia at this time. The impacts associated with these activities would not occur or 
would be postponed. 

3.3.7.7 Cumulative Impacts Analysis 

The cumulative activities are discussed in detail in Section 2.6 and includes nine reasonably foreseeable 
activities: (1) site assessment activities; (2) wind energy development; (3) geological and geophysical 
activities; (4) transmission line installation; (5) marine minerals use; (6) dredged material disposal; (7) 
LNG terminal operation; (8) military range complexes and civilian space program use; and (9) shipping 
and marine transportation. The impact-producing factors for these cumulative activities that have the 
potential to affect other uses of the OCS are increased vessel traffic and marine transportation.  

Impact analyses presented in Section 3.7.2 determined that activities projected to occur under Alternative 
A would result in minor impacts to other uses of the OCS. The following analysis considers whether 
those incremental impacts, when added to or acting synergistically with other impact sources from the 
cumulative activities, may result in a significant impact. 

Vessel Traffic 

Chapter 5.2.17 of the PEIS estimates the volume of vessel traffic during the construction, operation and 
maintenance phases to be several vessels, to include a large jack-up barge that would be operating at the 
wind facility location for about two days per WTG installed. The absolute number of vessels required and 
the duration would be variable and finalized following receipt of project permits. The total duration of the 
construction activities is expected to be 12 weeks (RAP, 2015). The impact would be temporary and 
increased vessel traffic is limited in duration to the construction and decommissioning phases.  

DMME indicated that approximately 14 vessel types and a ROV jet trencher would be used during all 
phases of the project (RAP, 2015, Section 3.3.4.1). The following is a description of the approximate 
effort of vessel mobilization and material transportation required during construction, maintenance, and 
decommissioning of the project:  

Construction 

• Large components are transported from the Gulf of Mexico or Europe, potentially by ocean faring 
vessel to the staging port. 

• Approximately 7 days are required to complete pile driving per IBGS foundation. The total 
duration is 3 weeks. 

• Approximately 3 weeks are required for installation of the two WTGs. 
• Route clearance, pre-lay grapnel, and obstruction removal would be performed prior to laying 

cable. 
• Approximately 2 weeks are required to install the inter-array cable. 
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• Approximately 4 weeks are required to install the export cable to shore. 
• Post-lay cable surveys would be performed as required. 
• Approximately 5 weeks of commissioning activities would occur post-construction requiring 

technicians to travel to the WTGs weekly.  

Maintenance 

• A small vessel would be deployed, utilizing approximately 240 man-hours per year, per WTG. 
• A survey of the cable would be performed 6 months to 1 year after installation, then every 2 years 

or after major storm events. 

Decommissioning 

• Bathymetry surveys would be performed in preparation for decommissioning activities. 
• The remainder of the effort is considered similar to the installation performed in reverse order. 

The increase in vessel traffic would be most predominant during the construction and decommissioning 
phases. Vessel traffic associated with the maintenance phase of the project would be sparse. Over the 
expected project life of 20 years, the contribution of vessel traffic associated with the proposed project 
compared to the total volume of vessel traffic in the vicinity of the project area is minor.  

Other uses of the OCS include military activities, marine transportation, the marine minerals program, an 
ocean dredged material disposal site, and other renewable energy activities. When considered with all 
other activities described in Section 4.1.3.7 and other uses of the OCS, the increased vessel traffic as a 
result of project activities is small compared to existing vessel traffic volume and is not expected to 
adversely affect other uses of the OCS.  

Conclusion 

The incremental contribution of the action alternatives to other past, present, and reasonably foreseeable 
actions that may impact other uses of the OCS is minor. The impacts resulting from increased vessel 
traffic related to the proposed project are expected to be temporary and isolated to the project site and 
vicinity. Adherence to navigation regulations would minimize navigational risk related to the additional 
vessel traffic associated with the project.  
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4 CONSULTATION AND COORDINATION 
BOEM conducted early consultation with appropriate Federal and State agencies, Tribal governments, 
and other concerned parties to discuss and coordinate the development of this revised EA. Formal 
consultations and cooperating agency exchanges are detailed below. In addition, BOEM consulted 
informally, through dialogue, teleconference, and/or in-person meetings, with the following Federal and 
State agencies, USFWS, NMFS, DOD, USACE, USCG, USEPA, VADEQ, the State Historic 
Perseveration Office (SHPO) of Virginia, and the Advisory Council on Historic Preservation (ACHP). 

4.1 Public Involvement 

4.1.1 Notice of Intent 

On March 14, 2014, BOEM published a NOI to prepare an EA (79 FR 14534). Comments received in 
response to the NOI can be viewed at http://www.regulations.gov by searching Docket ID BOEM-2014-
0009. A public scoping meeting was held April 3, 2014 in Virginia Beach, Virginia.  

4.1.2 Notice of Availability  

On December 2, 2014, BOEM published the NOA of the EA in the Federal Register (79 FR 71446). The 
public comment period on the EA was extended to January 16, 2015 (80 FR 53). Comments received 
were considered in the preparation of this revised EA and in determining to issue a FONSI. Comments 
received in response to the NOA can be view at http://www.regulations.gov by searching Docket ID 
BOEM-2014-0077. 

4.1.3 Summary of Public Comments Received on the EA 

BOEM received a total of 68 verbal and written comments from:  federal agencies (National Oceanic and 
Atmospheric Administration); state agencies (Virginia Department of Environmental Quality, Virginia 
Department of Health, Virginia Institute of Marine Science , and Virginia Offshore Wind Development 
Authority); non-governmental organizations (Chesapeake Climate Action Network, Oceana, Sierra Club, 
Southern Environmental Law Center, Virginia Aquarium and Marine Science Center Foundation, and 
Virginia Conservation Network);  industry representatives (the American Waterways Operators, 
Dominion Resource Services, Inc., and Williams Offshore Wind); and private citizens and students.  
BOEM identified 36 discrete comments or issues within the 68 submittals which can be view at 
http://www.regulations.gov by searching Docket ID BOEM-2014-0077. Below is a summary of the 36 
discrete comments or issues, which are categorized under “Responses to Comments not Requiring 
Revision to the EA,” and “Responses to Comments Requiring Revision to the EA.”  

Responses to Comments not Requiring Revision to EA: 

Adaptive Management Plan 

A commenter recommended that BOEM implement an inter-organization, ecosystem based adaptive 
management plan to guide the regulatory process associated with offshore wind development in the mid-
Atlantic region, and suggested that a long-term species monitoring program be the cornerstone of this 
plan.  (Virginia Aquarium and Marine Science Center Foundation) 

http://www.regulations.gov/
http://www.regulations.gov/
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BOEM’s response to Comment 

BOEM’s regulations support an adaptive management approach to renewable energy development as 
indicated in 30 CFR § 585.800. In addition, BOEM’s Environmental Studies Program currently supports 
many environmental studies to inform the development of the offshore renewable energy industry in an 
environmentally responsible way. For example, the Atlantic Marine Assessment Program for Protected 
Species (AMAPPS) project is a collaborative effort between BOEM, NMFS, U.S. Navy and USFWS, and 
is the first multi-agency board scale effort to collect ecosystem data across the U.S. Atlantic that is 
anticipated to address current data gaps and provide a basis for a long-term species monitoring program. 
Since this comment was not specific to the EA or VOWTAP, no changes were made to the EA.   

Offshore Development – Opposed 

Some private citizens and students oppose the approval of VOWTAP due to potential impacts to the U.S. 
Navy’s ongoing vessel traffic, potential harm to ocean wildlife, and expense of wind technology.  (11 
private citizens and students) 

BOEM’s response to Comments 

As originally presented in the EA, vessel traffic was considered under Section 3.3.7. Also, in Section 3 of 
the EA, BOEM considered the reasonably foreseeable environmental consequences associated with 
VOWTAP for ocean wildlife such as marine mammals and sea turtles. Furthermore, in Section 2.1 of the 
EA, DOE acknowledges there is a need to reduce the cost of energy through technology development to 
ensure competitiveness with other electrical generation sources.  These comments have been noted and 
will be considered in the decision-making process. 

Offshore Development – Support 

Many private citizens and students, along with NGOs, submitted comments in support of wind energy 
development offshore Virginia. Numerous private citizens expressed the need to improve our knowledge 
of offshore wind technology and environmental impacts and that VOWTAP be approved in an 
environmentally safe matter.  (43 private citizens and students; 2 NGOs) 

BOEM’s response to Comments 

These comments have been noted and will be considered in the decision-making process. 

Onshore Impact Analysis 

Clarification was requested regarding the description of the onshore area that would be impacted by the 
proposed onshore construction activities outlined in the EA and the description of the onshore area 
depicted in an aerial photo on Dominion’s website.  (Catherine Ledec) 

BOEM’s Response to Comments 

BOEM believes there is no contradiction between the EA and what is seen in the aerial photo on 
Dominion’s website. The preferred cable route runs along a right-of-way next to Rifle Range Road. The 
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trees in the photo obscure the view of the paved road. For a ground view, see the “Appendix H, 
Jurisdictional Wetland Delineation Report” of the RAP. Therefore, no change was made to the EA. 

Support of Alternative A – Preferred Alternative 

Two commenters support Alternative A – Preferred Alternative, because it would minimize 
environmental effects during construction and allow the development of VOWTAP to proceed under the 
SOCs outlined in Appendix A of the EA.  (Oceana; Virginia Offshore Wind Development Authority) 

BOEM’s response to Comment 

These comments have been noted and will be considered in the decision-making process. 

Responses to Comments Requiring Revision to EA: 

Air Quality Analysis 

BOEM received a comment regarding the accuracy of the air quality analysis associated with the 
proposed activities for VOWTAP: BOEM’s calculation for the total emissions from VOWTAP for the 
entire Hampton Roads area is inaccurate.  BOEM incorrectly implied that VOWTAP is subject to Federal 
Nonattainment New Source Review (NSR) and that the Hampton Road area is considered an ozone 
maintenance area.  However, conformity determination would be required if VOC emission exceed 100 
TPY and 50 TPY. Another commenter requested clarification on what data was used to determine that the 
air quality in the project area would not be impacted by the project’s emissions.  (Dominion; Scott 
Collins) 

BOEM’s Response to Comments 

Dividing the entirety of the Hampton Roads area emissions by project related emissions would not equal 
less than 0.1% of total project emissions.  However, if the entirety of VOWTAP-related emissions were to 
be divided by the Hampton Roads area emissions, regardless of pollutant type, the total would be 
approximately 0.1%. Because the potential to emit is less than 250 tons per year, but still above 100 tons 
per year, VOWTAP is subject to a minor New Source Review permit. Virginia Department of 
Environmental Quality was granted authority by the USEPA to issue this permit. It is correct that the 
Hampton Roads area is an ozone maintenance area and not an ozone transport region.  For that reason, a 
conformity determination would only be required if VOC emissions exceed 100 tons per year. 

In Section 3.1.1.2 of this revised EA, edits were made to clarify that “[t]he total emissions from the 
proposed action, regardless of pollutant type, would be approximately 0.1 percent of the total emissions 
for the entire Hampton Roads area.” In Section 3.1.1.1 of this revised EA, edits were also made to clarify 
that VOWTAP would require a New Source Review (NSR) permit from Virginia Department of 
Environmental Quality if projected emissions are estimated to be more than 100 tons per year of any 
criteria pollutant (Table 5 of this revised EA). Also within Section 3.1.1.1 of this revised EA, edits were 
made to clarify that activities occurring during travel through state waters would require a conformity 
determination if VOC emissions exceed 100 tons per year and/or NOx emissions exceed 100 tons per year 
(EPA, 2014).  



174 

As originally presented in the EA, the majority of pollutant emissions would occur during the 
construction and the decommissioning periods. These emissions would be short in duration, with 
construction occurring during the months of February – July, with the majority of offshore construction 
occurring May - July. The additional pollutant emissions will temporarily degrade air quality, but the 
minor amount of additional pollutants would be practically undetectable in light of all existing activity in 
the area. During the operational phase of the project, there would be very few emissions except for during 
servicing and maintenance activities. Overall, regional air quality would not improve considerably due to 
this demonstration project because it is not intended to replace a significant amount of traditional 
electricity generation (e.g., coal-fired power plants).  

Archaeological Resources 

In 2013, DMME conducted surveys within the offshore and near-shore submerged lands comprising the 
research lease area and the inter-array and export cable corridors. As a result of these surveys, three 
remote sensing targets were identified that were interpreted from their geophysical signatures to be 
possible shipwrecks.  (Dominion) 

BOEM’s Response to Comments 

BOEM has conducted diver investigations on these three identified targets and concluded that one is a 
large concrete buoy mooring anchor of no significance. Based on review under Section 106 of the 
National Historic Preservation Act of the archaeological reports and data submitted by DMME, as well as 
BOEM’s additional investigations, BOEM determined in consultation that the remaining two targets have 
the potential to be historic properties.  BOEM has determined that these targets are potentially eligible for 
inclusion on the National Register of Historic Places under Criteria D (36 CFR § 60.4(d), sites that have 
yielded, or may be likely to yield, information important in prehistory or history), and will require 
DMME and/or Dominion to avoid them.  BOEM codified this determination in a Finding of No Adverse 
Effect (36 CFR § 800.5(b)), with which the Section 106 consulting parties concurred. Additionally, 
revisions were made in Section 3.3.1.1 of this revised EA denoting that the targets are “potential historic 
properties.” 

Avian Resources 

There were concerns regarding the use of the avian collision model parameter for North American 
population of Northern Gannet species outlined in the EA. In addition, a request was made for more 
specific details on whether the aviation safety lights to be used for VOWTAP are bird-friendly. A 
commenter also requested that DMME and/or Dominion implement a post construction monitoring plan 
during operations to evaluate actual impacts from the wind turbines on birds.  (Dominion; Catherine 
Ledec) 

BOEM’s Response to Comments 

As originally stated in the EA, relatively few birds occur near the proposed project site due to its distance 
from shore. Using a collision risk model, the estimated mortality rate for the most common bird, the 
Northern Gannet, near the proposed site is very low (one per year) and would likely be even lower if 
down time due to routine maintenance, unscheduled repairs, or other reasons were accounted for in the 
model inputs. Thus, the annual mortality rate for other birds due to collision with VOWTAP’s operating 
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wind turbines is also expected to extremely low, particularly among very rare species. In Section 3.2.3.2 
of this revised EA, text was added stating that to minimize attracting birds (including passerines) to the 
wind turbines, flashing red aviation safety lights (i.e., L-864 medium intensity aeronautical light with a 
flash rate of 20 flashes per minute) would be used on wind turbine nacelles to decrease the collision risk.  
In addition, when possible, work lights would be down-shielded during the construction phase of the 
project. 

Upon completion of ESA consultation with USFWS, revisions were made in Section 3.2.3.2 (under 
Standard Operating Conditions) of this revised EA, stating that DMME and/or Dominion would be 
required to submit to BOEM and USFWS a plan to monitor the potential impacts of operating wind 
turbines on birds and bats. DMME and/or Dominion would be required to provide the results of all avian 
and bat monitoring efforts in an annual report to BOEM and USFWS. BOEM would make these final 
reports available to the public.  These SOCs would be enforceable within the terms and conditions of 
RAP approval.  

Protected Species 

BOEM received comments requesting that the seasonal prohibition on pile driving (November 1 through 
April 30) considered in the EA be extended to decommissioning activities, that pile driving operations 
should be limited to daylight hours, and that Appendix A clarify specific requirements for establishing or 
monitoring the monitoring zone during pile driving operations. Clarification was also requested on how 
compliance with the SOCs outlined in Appendix A of the EA will be monitored, enforced, and reported. 
Another comment sought clarification regarding vessel speed restrictions and requested that they be 
included in Appendix A of the EA.  Another comment questioned the validity of the conclusion that 
dynamic positioning is unlikely to pose risk to marine mammals and asserted that the analysis of 
entanglement risk was ambiguous.  (Dominion; Virginia Department of Environmental Quality; Catherine 
Ledec; Southern Environmental Law Center; and Oceana) 

BOEM’s Response to Comments 

Revisions were made in Section 3.2.6.2 of this revised EA that describe a prohibition of decommissioning 
activities during the mid-Atlantic U.S. Seasonal Management Area periods (November 1 through April 
30) for North Atlantic right whales, which would also benefit other marine mammals in the Proposed 
Action Area.  This prohibition will be included as a term and condition of RAP approval. 

In Section 3.2.6.2 of this revised EA, BOEM provides clarification on the establishment of monitoring 
zones for DP thruster use and exclusion zones for pile driving and HRG operations.   

As originally stated in the EA, the 1,700 meter default exclusion zone is a conservative estimate based on 
previous reports to BOEM on modeled areas of ensonification from pile driving activities, intended to 
reduce any risk of injury to protected species during pile driving operations. In order to ensure that this 
zone is effective, BOEM requires field-based sound source verification during the installation of each 
IBGS foundation and the provision and review of the results of the installation of the first foundation 
before the second is installed. If BOEM determines that the required mitigation measures do not cover 
Level A harassment, BOEM will confer with NMFS and may impose additional, relevant requirements on 
DMME and/or Dominion, including but not limited to, required expansion of this exclusion zone (30 CFR 
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§ 585.801). BOEM therefore does not specify monitoring requirements beyond the 1,700 m exclusion 
zone. 

As stated in the EA, pile driving operations are currently limited to daylight hours only (Section 3.2.6.2 of 
this revised EA); however, BOEM allows for consideration, in consultation with NMFS, of an alternative 
monitoring plan submitted by DMME and/or Dominion. BOEM includes this requirement in order to 
accommodate the development of future mitigation technologies.   

Appendix A was revised to include requirements for vessel speed restrictions. Per USCG regulations 
(CFR Part 164.46b), all vessels 65 foot or longer and in commercial use, are required to have Automated 
Identification systems which enable the USCG to enforce vessel speed restrictions in U.S. waters. BOEM 
will ensure compliance with all SOCs and reporting requirements outlined in Appendix A of the revised 
EA through its terms and conditions for RAP approval.   

Revisions were also made in Section 3.2.6.2 of this revised EA to clarify that there have been no reported 
incidents to date of cetaceans becoming entrained in ducted propellers. BOEM believes monitoring and 
reporting mitigation requirements, as presented in the original EA, are adequate to reduce any potential 
impacts to protected species.    

Radar Operations 

The National Oceanic and Atmospheric Administration Integrated Ocean Observing System (NOAA 
IOOS) submitted a comment stating that BOEM’s analysis for radar operations contradicts two technical 
simulations recently performed for offshore wind turbine interaction with HF coastal radar operation. 
(National Oceanic and Atmospheric Administration, Integrated Ocean Observing System) 

BOEM’s response to Comment 

The two referenced studies are recent, but are based only on simulations and expert interviews. BOEM 
coordinated with NOAA IOOS and made revisions in Sections 2.6.3 and 3.3.7 of this revised EA to more 
accurately characterize HF radar interference risks. NOAA IOOS indicated that there is a potential 
negative impact to existing HF radar systems; the extent of the impact is unknown, however, until real 
world measurements can be taken. At present, only modeling studies indicate the potential for negative 
impacts to HF radar systems.   

Marine Transportation 

BOEM received comments from the tugboat, towboat and barge industry urging BOEM to replicate its 
process for consulting with them during the early stages of VOWTAP for future wind energy projects.  
BOEM was commended for choosing a location for VOWTAP where navigational hazards are unlikely, 
though AWO would prefer that the turbines be located with the Virginia WEA (Alternative C). (American 
Waterways Operators) 

BOEM’s Response to Comment 

AWO’s statement that navigational hazards are unlikely in the proposed location was included in Section 
3.3.7.2 of this revised EA. BOEM will continue to consult with the tugboat, towboat and barge industry 
early in the planning process and will consider AWO’s comments during the decision-making process.  
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4.2 Cooperating Agencies 
Under NEPA, a cooperating agency is another federal, state, local, or tribal government agency having 
jurisdiction by law and/or special expertise regarding the Proposed Action or its potential environmental 
effects. In accordance with the CEQ regulations at 40 CFR 1501.6, BOEM invited the agencies listed 
below to become cooperating agencies on this revised EA. The purpose of bringing these agencies into 
the process is to assist in the review and development of information and matters related to project design, 
characterization of resources, assessment of environmental impacts, and mitigation. BOEM is the lead 
federal agency for the required consultations discussed in Section 4.3 of this revised EA and conducted all 
required consultations. 

• Narragansett Indian Tribe; 
• Shinnecock Indian Nation; 
• U.S. Army Corps of Engineering (USACE); 
• U.S. Coast Guard (USCG); 
• U.S. Department of Energy (DOE); 
• U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA); and 
• U.S. Department of Interior, Bureau of Safety and Environmental Enforcement (BSEE). 

The USACE, USCG, DOE, NOAA, and BSEE accepted BOEM’s invitation to become cooperating 
agencies on this revised EA. 

4.3 Consultations 

4.3.1 Endangered Species Act  

BOEM initiated consultation for site characterization activities (e.g., geophysical surveys) for all of 
BOEM’s program areas (oil and gas, marine minerals, and renewable energy) in the Mid- and South 
Atlantic OCS Planning Areas on May 24, 2012. The proposed location for VOWTAP is in the Mid 
Atlantic OCS Planning Area. The consultation ended informally with USFWS concurrence on August 7, 
2012, and formally on July 19, 2013, with a biological opinion from NMFS.  

National Marine Fisheries Service 

In the July 19, 2013 biological opinion, NMFS concluded that site characterization activities (e.g., 
geophysical surveys) would not jeopardize the continued existence of any ESA-listed species. NMFS 
nonetheless required several reasonable and prudent measures (RPMs) and included an incidental take 
statement for ESA-listed marine mammals and sea turtles. The Proposed Action does not include any 
large-scale geophysical surveys to which these RPMs directly apply. However, if additional geophysical 
site characterization surveys are necessary, these activities would be covered under the July 19, 2013 
biological opinion and BOEM will require adherence to the RPMs as applicable. 

For activities not previously consulted upon (i.e., primarily the construction and operation of two offshore 
wind turbines and associated electrical power cables), BOEM initiated a formal consultation with NMFS 
concurrent with the release of the EA in December 2014. BOEM concluded that the impacts from the 
Proposed Action are expected to be discountable and insignificant, and thus, not likely to adversely affect 
ESA-listed fish. BOEM anticipates that temporary adverse impacts equivalent to Level B harassment 
from noise would affect ESA-listed marine mammals and sea turtles during pile-driving activity. Potential 
adverse impacts are greatly reduced when activities are implemented according to the SOCs outlined in 
the EA.  

In the biological opinion dated July 9, 2015, NMFS concluded that the proposed action “may adversely 
affect, but is not likely to jeopardize the continued existence of Kemp’s ridley, green, leatherback or the 
Northeast Atlantic DPS of loggerhead sea turtles, North Atlantic right, humpback, or fin whales, or the 
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GOM, NYB, CB, Carolina, or SA DPSs of Atlantic sturgeon.” The biological opinion included an 
incidental take statement for ESA-listed Atlantic sturgeon, sea turtles, an estimate of the number of 
whales that are likely to be harassed, and required several RPMs (NMFS, 2015). The SOCs outlined in 
this revised EA have incorporated these RPMs, which will be included as conditions of RAP approval 
(Appendix A of this revised EA). 

In order for VOWTAP to be decommissioned, BOEM requires DMME and/or Dominion to comply with 
the provisions for decommissioning outlined in 30 CFR § 585.900-913, including the obligation to submit 
a decommissioning application for BOEM’s approval. BOEM will provide this information to NMFS for 
review in order for NMFS to determine whether re-initiation of the existing Section 7 ESA consultation is 
necessary. 

U.S. Fish and Wildlife Service 

For activities not previously consulted upon (i.e., primarily the construction and operation of two offshore 
wind turbines and associated electrical power cables)), BOEM initiated informal consultation with the 
USFWS concurrent with the release of the EA. In its December 2014 biological assessment, BOEM 
concluded that the impacts from the Proposed Action are expected to be discountable and insignificant 
and, thus, not likely to adversely affect ESA-listed birds. In addition, BOEM concluded that the impacts 
from the Proposed Action onshore are expected to be discountable and insignificant and, thus, not likely 
to adversely affect ESA-listed sea turtles.  On January 29, 2015, USFWS concurred with BOEM’s 
conclusion that the proposed action:  1) was not likely to adversely affect the piping plover, roseate tern, 
red knot, Bermuda petrel, black-capped petrel, green sea turtle, Kemp’s Ridley sea turtle, and logger head 
turtle; 2) would have no effect on the hawksbill sea turtle and leatherback turtle; and 3) would have no 
effect on critical habitat.     

4.3.2 Magnuson Fishery Conservation and Management Act 

Pursuant to Section 305(b) of the Magnuson-Stevens Fishery Conservation and Management Act 
(Magnuson-Stevens Act; 50 CFR 600), Federal agencies are required to consult with NMFS on any action 
that may result in adverse effects on EFH. Certain OCS activities authorized by BOEM may result in 
adverse effects on EFH and, therefore, require consultation with NMFS. BOEM initiated consultation 
with NMFS in December 2014 with BOEM transmitting a final EFH assessment to NMFS on May 4, 
2015. BOEM has determined that the Proposed Action would temporarily adversely affect the quality of 
EFH offshore Virginia but not substantially affect the quality and quantity of EFH in the inner-shelf zone 
offshore Virginia over the life of the project. There are no EFH habitat areas of particular concern in the 
proposed lease area. In a letter dated June 15, 2015, NMFS examined impacts from noise, physical 
disturbance, and water quality to EFH and federally managed species. NMFS largely concurred with 
BOEM’s determinations stating that direct impacts to juvenile and adult life stages of EFH species are 
expected to be moderate and largely temporary. Larvae and egg life stages of EFH species may also be 
impacted, but are expected to be negligible. NMFS provided four conservation recommendations 
regarding the pile-driving soft start procedure, cable protection, acoustic monitoring, and results of 
environmental monitoring. BOEM has accepted these conservation measures and adopted them into the 
SOCs in Appendix A of this revised EA. 

4.3.3 Coastal Zone Management Act 

The Coastal Zone Management Act requires that “all applicants for required federal licenses or permits 
subject to State agency review shall provide in the application to the federal licensing or permitting 
agency a certification that the proposed activity complies with and would be conducted in a manner 
consistent with the management program". At the same time, the applicant shall furnish to the State 
agency a copy of the certification and necessary data and information” (15 CFR 930 Subpart D).  
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On May 14, 2014 Dominion submitted a consistency certification (CC) to BOEM and the Virginia 
Coastal Program within the VADEQ (RAP, 2015). In the CC, Dominion concluded that “the proposed 
activity complies with the enforceable policies of Virginia’s Coastal Zone Management Program (VCP) 
and would be conducted in a manner consistent with the VCP.” The RAP, 2015 and technical appendices 
were provided to serve as the comprehensive data and information required to support the CC under 15 
CFR 930.58. On August 7, 2014, VADEQ stated: “Based on our review of the consistency certification 
and the comments submitted by agencies administering the enforceable policies of the VCP, DEQ 
concurs that the proposal is consistent with the VCP provided all applicable permits and approvals are 
obtained[.]” 

4.3.4 National Historic Preservation Act 

On March 14, 2014, BOEM formally notified the public through the Federal Register (FR 79 14534) of 
its intent to prepare an EA to consider the reasonably foreseeable environmental consequences associated 
with the project and to use responses to the notice and the EA and to obtain public input for its Section 
106 review (36 CFR 800.2(d)(3)). BOEM held a public meeting in Virginia Beach, VA on April 3, 2014, 
in part to solicit comments and information on historic properties. None of the comments received 
concerned historic properties, the scope of historic properties identification efforts, or any other topic 
relevant to Section 106 review. BOEM, with the consulting parties, would continue to involve the public 
through outreach, notifications, and request for comment throughout the Section 106 consultation and 
development of the EA. This includes publications in the Federal Register and on its website requesting 
information on historic properties and concerns regarding the undertakings.  

BOEM initiated Section 106 consultation on April 3, 2014 through letters of invitation, telephone calls, 
and emails. Subsequently, BOEM held webinars and meetings, to circulate and discuss the project survey 
reports and its Finding, in draft format. This outreach and notification included contacting over 50 
individuals and entities from 27 organizations, including federally recognized tribes, local governments, 
SHPOs, state-recognized tribes, and the public (Table 29). BOEM has conducted formal government-to-
government consultation with the Narragansett Indian Tribe and the Shinnecock Indian Nation. 
Furthermore, BOEM has identified and contacted 16 state-recognized tribes, one of which, the Lenape 
Indian Tribe of Delaware, chose to consult with BOEM on this undertaking. 

As documented in BOEM’s Finding of No Adverse Effect, insofar as all areas of potential effect for these 
proposed activities have been surveyed for historic properties (RAP, 2015, Appendix P; RAP, 2015, 
Appendix Q; Schmidt et al., 2013; and Sexton, 2013), and provided that the two potential historic period 
archaeological resources identified that are interpreted from their geophysical signatures to be shipwrecks 
are avoided by a buffer of 50 meters around the discernable perimeter of the shipwreck to ensure their 
protection, (Schmidt et al., 2013), adverse effects to these potential historic properties will be avoided. 
Consultation with the Virginia Army National Guard (VAARNG) indicated that the proposed general 
location for the switch cabinet is in the vicinity of three resources that contribute to the National Register 
of Historic Places-listed Camp Pendleton/State Military Reservation Historic District (DHR Resource No. 
134-0413): the Beachfront Rifle Range (DHR Resource No. 134-0413-0160), the Beachfront cultural 
landscape (DHR Resource No. 134-0413-0170), and the Observation Deck (DHR Resource No. 134-
0413-0168). However, the use of additional vegetative screening and appropriate paint scheme will 
significantly reduce the visibility of the switch cabinet and avoid any possible adverse effects. 

Although effects to historic properties may occur from an unanticipated post-review discovery during 
construction, implementation of the unanticipated discoveries clause at 30 CFR § 585.802 ensures that 
any discoveries are reported and reviewed under the National Historic Preservation Act. 
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Table 29: Entities Solicited for Information and Concerns Regarding Historic Properties 

Narragansett 
Indian Tribe State Agencies Federal 

Agencies 
Local 

Governments 

State-
recognized 

Tribes 

Shinnecock 
Indian Nation 

Virginia 
Department of 
Environmental 

Quality 

Advisory 
Council on 

Historic 
Preservation 

Accomack-
Northampton 

Planning District 
Commission 

Cheroenhaka 
(Nottoway) Indian 

Tribe 

Narragansett 
Indian Tribe 

Virginia 
Department of 

Historic 
Resources 

Bureau of 
Indian Affairs 

Board of 
Supervisors 

Accomack County 

Chickahominy 
Tribe 

 Virginia Army 
National Guard 

Fort Monroe 
National 

Monument 

City of 
Chesapeake 

Eastern 
Chickahominy 

 

Virginia 
Department of 

Mines, Minerals, 
and Energy 

National Park 
Service City of Hampton 

Lenape Indian 
Tribe of 

Delaware 

 
Virginia Marine 

Resources 
Commission 

U.S. Army 
Corps of 

Engineers 

City of Newport 
News Mattaponi Tribe 

  
U.S. 

Department of 
Energy 

City of Norfolk Monacan Indian 
Nation 

   City of Portsmouth Nansemond 
Tribe 

   City of Suffolk Nanticoke Indian 
Association, Inc. 

   City of Virginia 
Beach 

Nanticoke Lenni-
Lenape Indians 

   
Hampton Roads 
Planning District 

Commission 

Nottoway Indian 
Tribe 

   James City County Pamunkey Tribe 

   Suffolk City 
Council 

Patawomeck 
Indian Tribe 

   Town of Accomac Powhatan 
Renape Nation 

    Rampanough 
Mountain Indians 

    Rappahannock 
Tribe 

    Upper Mattaponi 
Tribe 

    N/A 
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APPENDIX A – STANDARD OPERATING CONDITIONS FOR 

MARINE PROTECTED SPECIES AND ESSENTIAL FISH 

HABITAT  
This section sets forth the standard operating conditions (SOCs) that are part of the Proposed Action and 
minimize or eliminate potential impacts to protected species. These SOCs supersede Addendum “C” of 
the lease (OCS-A 0497) and are divided into six sections: (A) those required during all project activities 
pursuant to the RAP; (B) those required during HRG surveys; (C) those required during pile driving of 
the WTG foundations; (D) those required during DP thruster use; (E) reporting requirements; and (F) 
EFH reporting and conservation measures. BOEM has revised the SOCs since publication of the EA in 
December 2, 2014.  Sections A-E of the SOCs in this appendix constitute reasonable and prudent 
measures to protect endangered species as required by NMFS through its July 9, 2015, Biological 
Opinion (NMFS, 2015) of BOEM’s assessment of the proposed action (see Section 4.3.1, “Endangered 
Species Act”). The last section was added as a result of consultation with NMFS under the Magnuson-
Stevens Act (see Sections 3.2.2 and 4.3.2 of this revised EA). These SOCs will be included as conditions 
of BOEM’s approval of the RAP.  

A.1. GENERAL REQUIREMENTS 

1) DMME and/or Dominion must ensure that vessel operators and crew members receive training on 
protected species sighting and reporting that would stress individual responsibility for cetacean, 
pinniped, and sea turtle awareness and protection. 

2) Prior to the start of operations, DMME and/or Dominion must hold a briefing to establish 
responsibilities of each involved party, define the chains of command, discuss communication 
procedures, provide an overview of monitoring procedures, and review operational procedures. This 
briefing must include all relevant personnel, crew members and protected species observers. New 
personnel must be briefed as they join the work in progress. 

3) DMME and/or Dominion must ensure that all vessel operators and crew members, including 
protected species observers, are familiar with, and understand, the requirements specified in 
Appendix A.   

4) DMME and/or Dominion must ensure that a copy of the standard operating conditions (Appendix A) 
is made available on every project-related vessel. 

A.1.1 Requirements for Vessel Strike Avoidance 

DMME and/or Dominion must ensure that all vessels conducting activities pursuant to the RAP comply 
with the vessel-strike avoidance measures specified below except when the safety of the vessel or crew is 
in doubt or the safety of life at sea is in question.  

1) DMME and/or Dominion must ensure that vessel operators and crews maintain a vigilant watch for 
cetaceans, pinnipeds, and sea turtles and take the appropriate measures to avoid striking these 
protected species. 

2) DMME and/or Dominion must ensure that all vessel operators comply with 10 knot (18.5 km/hr) 
speed restrictions in any Dynamic Management Area (DMA).   

3) DMME and/or Dominion must ensure that all vessels operating in the mid-Atlantic Seasonal 
Management Areas from November 1 through April 30 operate at speeds of 10 knots (18.5 km/hr) or 
less. 
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4) DMME and/or Dominion must ensure that all vessel operators reduce vessel speed to 10 knots or less 
when mother/calf pairs, pods, or large assemblages of non-delphinoid cetaceans are observed near an 
underway vessel. 

5) North Atlantic right whales. 

a) DMME and/or Dominion must ensure all vessels maintain a separation distance of 500 meters 
(1,640 ft) or greater from any sighted North Atlantic right whale. 

b) DMME and/or Dominion must ensure that the following avoidance measures are taken if a vessel 
comes within 500 meters (1,640 ft) of any North Atlantic right whale: 

i) If underway, any vessel must steer a course away from the North Atlantic right whale at 10 
knots (18.5 km/h) or less until the 500 meters (1,640 ft) minimum separation distance has 
been established (unless (ii) below applies). 

ii) If a North Atlantic right whale is sighted within 100 meters (328 ft) to an underway vessel, 
the vessel operator must immediately reduce speed and promptly shift the engine to neutral.  
The vessel operator must not engage the engines until the North Atlantic right whale has 
moved beyond 100 meters (328 ft), at which point DMME and/or Dominion must comply 
with 5(b)(i) above.  

iii) If a vessel is stationary, the vessel operator must not engage engines until the North Atlantic 
right whale has moved beyond 100 meters (328 ft), at which point DMME and/or Dominion 
must comply with 5(b)(i) above. 

6) Non-delphinoid cetaceans other than the North Atlantic right whale. 

a) DMME and/or Dominion must ensure all vessels maintain a separation distance of 100 meters 
(328 ft) or greater from any sighted non-delphinoid cetacean. 

b) DMME and/or Dominion must ensure that the following avoidance measures are taken if a vessel 
comes within 100 meters (328 ft) of any non-delphinoid cetacean: 

i) If any non-delphinoid cetacean is sighted, the vessel underway must reduce speed and shift 
the engine to neutral, and must not engage the engines until the non-delphinoid cetacean has 
moved beyond 100 meters (328 ft). 

ii) If a vessel is stationary, the vessel must not engage engines until the non-delphinoid cetacean 
has moved beyond 100 meters (328 ft). 

7) Delphinoid cetaceans and Pinnipeds. 

a) DMME and/or Dominion must ensure that vessels underway do not divert to approach any 
delphinoid cetacean and/or pinniped. 

b) DMME and/or Dominion must ensure that if a delphinoid cetacean and/or pinniped approaches 
any vessel underway, the vessel underway must avoid excessive speed or abrupt changes in 
direction to avoid injury to the delphinoid cetacean and/or pinniped. 

 
8) Sea Turtles. 

a) DMME and/or Dominion must ensure all vessels maintain a separation distance of 50 meters (164 
ft) or greater from any sighted sea turtle. 
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A.2. Marine Debris Awareness 

Marine debris awareness measures are intended to reduce the risk marine debris poses to protected 
species from ingestion and entanglement. These simple measures will reduce the potential for debris 
ending up in the marine environment. 

In addition to the training described in Section 3.2.6.2 (Accidental Releases of Hazardous Materials or 
Fuels), DMME and/or Dominion must ensure that vessel operators, employees, and contractors engaged 
in activities pursuant to the RAP are briefed on marine trash and debris awareness elimination as 
described in the BSEE NTL No. 2012-G01 (“Marine Trash and Debris Awareness and Elimination”). 
DMME and/or Dominion must ensure that its employees and contractors are made aware of the 
environmental and socioeconomic impacts associated with marine trash and debris and their 
responsibilities for ensuring that trash and debris are not intentionally or accidentally discharged into the 
marine environment. The above referenced NTL provides information DMME and/or Dominion may use 
for this awareness training. 

B. REQUIREMENTS FOR HIGH RESOLUTION GEOPHYSICAL SURVEYS  

DMME and/or Dominion must ensure that all vessels conducting activity pursuant to the RAP comply 
with the HRG survey requirements specified here, except under extraordinary circumstances when the 
safety of the vessel or crew are in doubt or the safety of life at sea is in question. The following 
requirements will apply to all HRG survey work actively using electromechanical survey equipment 
where one or more acoustic sound source is operating at frequencies below 200 kHz. 

1) Visibility. DMME and/or Dominion must not conduct HRG surveys at any time when lighting or 
weather conditions (e.g., darkness, rain, fog, sea state) prevents visual monitoring of the HRG 
survey exclusion zone. 

2) Modification of Visibility Requirement. If DMME and/or Dominion intend to conduct HRG 
survey operations at night or when visual observation is otherwise impaired, DMME and/or 
Dominion must submit to BOEM an alternative monitoring plan detailing the alternative 
monitoring methodology (e.g., active or passive monitoring technologies). The alternative 
monitoring plan must demonstrate the effectiveness of the methodology proposed to BOEM's 
satisfaction. BOEM may, in consultation with NMFS, decide to allow DMME and/or Dominion 
to conduct HRG surveys at night or when visual observation is otherwise impaired using the 
proposed alternative monitoring methodology. 

3) Protected Species Observer (PSO). DMME and/or Dominion must ensure that the exclusion zone 
for all HRG surveys is monitored by NMFS‐approved PSOs around the sound source. The 
number of PSOs must be sufficient to effectively monitor the exclusion zone at all times. In order 
to ensure effective monitoring, observers must not be on watch for more than 4 consecutive 
hours, with at least a 2-hour break after a 4-hour watch, unless otherwise accepted by BOEM. 
Observers must not work for more than 12 hours in a 24-hour period. DMME and/or Dominion 
must provide to BOEM a list of observers and their résumés no later than 45 calendar days prior 
to the scheduled start of surveys. DMME and/or Dominion must provide the résumés of 
additional observers at least 15 calendar days prior to each observer’s start date. BOEM will send 
the observer information to NMFS for approval.  

4) Optical Device Availability. DMME and/or Dominion must ensure that monitoring occurs from 
the highest available vantage point on the associated operational platform, allowing for 360-
degree scanning. DMME and/or Dominion must ensure that reticle binoculars and other suitable 
equipment are available to each observer to adequately perceive and monitor protected marine 
species within the exclusion zone during surveys. 
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5) Establishment of Default Exclusion Zone. DMME and/or Dominion must ensure a 200‐meter 
radius exclusion zone for marine mammals and sea turtles. DMME and/or Dominion may not use 
HRG survey devices that emit sound levels that exceed the 180 dB Level A harassment radius 
(200 meter) boundary without approval from BOEM. If BOEM determines that the exclusion 
zone does not encompass the 180 dB Level A harassment radius, BOEM may impose additional, 
relevant requirements on DMME and/or Dominion, including but not limited to, required 
expansion of this exclusion zone. 

6) Field Verification of Exclusion Zone.  DMME and/or Dominion must conduct field verification 
of the exclusion zone for the HRG survey equipment operating below 200 kHz.  DMME and/or 
Dominion must take acoustic measurements at a minimum of two reference locations and in a 
manner that is sufficient to establish the following:  source level (peak at 1 meter) and distance to 
the 180, 160, and 150 dBrms re 1μPa sound pressure level (SPL) isopleths as well as the 187 dB 
re 1μPa cumulative sound exposure level (cSEL).  DMME and/or Dominion must take such 
sound measurements at the reference locations at two depths (i.e., a depth at mid-water and a 
depth at approximately 1 meter (3.28 ft) above the seafloor).  

7) HRG Survey Chesapeake Bay Seasonal Management Area (SMA) Right Whale Monitoring. 
DMME and/or Dominion must ensure that between November 1 and April 30 vessel operators 
monitor National Marine Fisheries Service North Atlantic Right Whale reporting systems (e.g., 
the Early Warning System, Sighting Advisory System, and Mandatory Ship Reporting System) 
for the presence of North Atlantic right whales during HRG survey operations. 

8) Dynamic Management Area Shutdown Requirement. DMME and/or Dominion must ensure that 
vessels cease HRG survey activities within 24 hours of NMFS establishing a DMA in DMME’s 
HRG survey area. HRG surveys may resume in the affected area after the DMA has expired. 

9) Clearance of Exclusion Zone. DMME and/or Dominion must ensure that active acoustic sound 
sources will not be activated until the protected species observer has reported the exclusion zone 
clear of all marine mammals and sea turtles for 60 minutes. 

10) Electromechanical Survey Equipment Ramp Up. DMME and/or Dominion must ensure that, 
when technically feasible, a “ramp up” of the electromechanical survey equipment occurs at the 
start or re‐start of HRG survey activities. A ramp‐up must begin with the power of the smallest 
acoustic equipment for the HRG survey at its lowest power output. The power output must be 
gradually turned up and other acoustic sources added in a way such that the source level increases 
in steps not exceeding 6 dB per 5‐minute period. 

11) Shutdown for Non‐Delphinoid Cetaceans and Sea Turtles. If a non‐delphinoid cetacean or sea 
turtle is sighted at or within the exclusion zone, an immediate shutdown of the electromechanical 
survey equipment is required. The vessel operator must comply immediately with such a call by 
the observer. Any disagreement or discussion must occur only after shutdown. Subsequent restart 
of the electromechanical survey equipment may only occur following clearance of the exclusion 
zone (see #9 above) and implementation of ramp‐up procedures (see #10 above). 

12) Power Down for Delphinoid Cetaceans and Pinnipeds. If a delphinoid cetacean or pinniped is 
sighted at or within the exclusion zone, the electromechanical survey equipment must be powered 
down to the lowest power output that is technically feasible. The vessel operator must comply 
immediately with such a call by the observer. Any disagreement or discussion must occur only 
after power‐down.  Subsequent power up of the electromechanical survey equipment must use the 
ramp‐up provisions described in #10 and may occur after (1) the exclusion zone is clear of 
delphinoid cetaceans and pinnipeds or (2) a determination by the observer after a minimum of 10 
minutes of observation that the delphinoid cetacean or pinniped is approaching the vessel or 
towed equipment at a speed and vector that indicates voluntary approach to bow‐ride or chase 
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towed equipment.  An incursion into the exclusion zone by a non‐delphinoid cetacean or sea 
turtle during a power‐down requires implementation of the shutdown procedures described in 
#11. 

13) Pauses in Electromechanical Survey Sound Source. DMME and/or Dominion must ensure that, if 
the electromechanical sound source shuts down for reasons other than encroachment into the 
exclusion zone by a non‐delphinoid cetacean or sea turtle, including reasons such as, but not 
limited to, mechanical or electronic failure, resulting in the cessation of the sound source for a 
period greater than 20 minutes, restart of the electromechanical survey equipment commences 
only after clearance of the exclusion zone (see #9 above) and implementation of ramp‐up 
procedures (see #10 above).  If the pause is less than 20 minutes the equipment may be restarted 
as soon as practicable at its operational level as long as visual surveys were continued diligently 
throughout the silent period and the exclusion zone remained clear of marine mammals and sea 
turtles.  If visual surveys were not continued diligently during the pause of 20‐minutes or less, 
DMME and/or Dominion must restart the electromechanical survey equipment following 
clearance of the exclusion zone (see #9 above) and implementation of ramp‐up procedures (#10 
above). 

C. REQUIREMENTS FOR PILE DRIVING OF A WIND TURBINE GENERATOR (WTG) 
INWARD BATTERED GUIDE STRUCTURE (IBGS) FOUNDATION  

DMME and/or Dominion must ensure that all vessels conducting activity pursuant to the RAP comply 
with the pile driving requirements specified here, except when the safety of the vessel or crew are in 
doubt or the safety of life at sea is in question. The 1,000 m (3,281 ft) and 1,700 m (5,577 ft) default 
exclusion zones are based upon the largest field of ensonification to the 180 dB (RMS) isopleths for the 
600 kJ and 1000 kJ impact hammers, respectively, as reported in the RAP (RAP, 2015 Appendix M-2). 
Because of the greater risk of injury to cetaceans, pinnipeds, and sea turtles from pile driving, BOEM has 
adopted a conservative shutdown requirement that would apply to all incursions into the exclusion zones 
during pile driving.  

1) Visibility. DMME and/or Dominion must not conduct pile driving for IBGS foundations at any 
time when lighting or weather conditions (e.g., darkness, rain, fog, sea state) prevent visual 
monitoring of the exclusion zones for IBGS foundation pile driving as specified below. This 
requirement may be modified, pursuant to (2) below. 

a. If the driving of a pile commenced during daylight hours, then DMME and/or Dominion 
may complete driving that pile after daylight hours. However, DMME and/or Dominion 
may not start driving a new pile after daylight hours, unless allowed to pursuant to an 
alternative monitoring plan as described in (2) below.  

2) Modification of Visibility Requirement. If DMME and/or Dominion intend to conduct pile 
driving for an IBGS foundation at night or when visual observation is otherwise impaired, 
DMME and/or Dominion must submit to BOEM an alternative monitoring plan detailing the 
alternative monitoring methodology (e.g., active or passive monitoring technologies). The 
alternative monitoring plan must demonstrate, to BOEM’s satisfaction, the effectiveness of the 
methodology proposed. BOEM may, in consultation with NMFS, decide to allow DMME and/or 
Dominion to conduct pile driving for an IBGS foundation using the proposed alternative 
monitoring methodology at night or when visual observation is otherwise impaired.  

3) Protected-Species Observer (PSO). DMME and/or Dominion must ensure that the exclusion zone 
for all pile driving for an IBGS foundation is monitored by NMFS-approved PSOs around the 
sound source. The number of protected species observers must be sufficient to effectively monitor 
the exclusion zone at all times. In order to ensure effective monitoring, observers must not be on 
watch for more than 4 consecutive hours, with at least a 2-hour break after a 4-hour watch, unless 
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otherwise accepted by BOEM. Observers must not work for more than 12 hours in a 24-hour 
period. DMME and/or Dominion must provide to BOEM a list of observers and their résumés no 
later than forty-five (45) calendar days prior to the scheduled start of IBGS foundation 
construction activity. The résumés of any additional observers must be provided fifteen (15) 
calendar days prior to each observer’s start date. BOEM will send the observer information to 
NMFS for approval. 

4) Optical Device Availability. DMME and/or Dominion must ensure that monitoring occurs from 
the highest available vantage point on the associated operational platform, allowing for 360-
degree scanning. DMME and/or Dominion must ensure that reticle binoculars and other suitable 
equipment are available to each observer to adequately perceive and monitor protected species 
within the exclusion zone during construction activities. 

5) Prohibition on Pile Driving. DMME and/or Dominion must ensure that no pile-driving activities 
(e.g., pneumatic, hydraulic, or vibratory installation of foundation piles) occur from November 1 
– April 30 or within an active Dynamic Management Area (DMA) as established by NMFS. Any 
surveys outside of the DMA are required to remain at a distance such that received levels at these 
boundaries are no more than Level B harassment as determined by field verification or modeling. 

6) Establishment of Exclusion Zones.  DMME and/or Dominion must ensure the establishment of 
default exclusion zones for cetaceans, sea turtles, and pinnipeds around each pile driving site 
based on the 180 dB isopleth.  

a. For the 1000 kJ impact hammer, the default exclusion zone will be 1,700 m (5,577ft). 
The 1,700 m (5,577 ft) exclusion zone must be monitored from two locations. At least 
two observers on simultaneous watch must be based at or near the sound source and will 
be responsible for monitoring out to 1,000 m (3,281 ft) from the sound source. At least 
two additional observers on simultaneous watch must be located on a separate vessel 
navigating approximately 1,700 m (5,577 ft) around the pile hammer and will be 
responsible for monitoring the area between 1,000 m (3,281 ft) to 1,700 m (5,577 ft) from 
the sound source. 

b.  For the 600 kJ impact hammer, the default exclusion zone will be 1,000 m (3,281 ft). 
The 1,000 m (3,281 ft) exclusion zone must be monitored from two locations. At least 
two observers on simultaneous watch must be based at or near the sound source and will 
be responsible for monitoring out to 500 m (1,641 ft) from the sound source. At least two 
additional observers on simultaneous watch must be located on a separate vessel 
navigating approximately 1,000 m (3,281 ft) around the pile hammer and will be 
responsible for monitoring the area between 500 m (1,641 ft) to 1,000 m (3,281 ft) from 
the sound source. 

7) Field Verification of Exclusion Zones. DMME and/or Dominion must conduct acoustic 
monitoring of pile driving activities during the installation of each IBGS foundation requiring pile 
driving and will include the driving of the last half (deepest pile segment) for any given open-
water pile. DMME and/or Dominion must take acoustic measurements at a minimum of two 
reference locations and be sufficient to establish the following: source level (peak at 1 m) and 
distance to the 207, 180, 166, 160, and 150 dB re 1μPa (RMS) SPL isopleths as well as the 187 
dB re 1μPa cSEL and 206 dBpeak. Such sound measurements must be taken at the reference 
locations at two depths (i.e., a depth at midwater and a depth at approximately 1m above the 
seafloor). Sound pressure levels must be measured in the field in dB re 1 μPa (RMS) and 
reported. DMME and/or Dominion must report the azimuthal bearing from the central pile to the 
receivers. Additionally, DMME and/ or Dominion must record the bearings from the central 
caisson to the strike surfaces of each IBGS pile, as well as the bearing from the central caisson to 
where each IBGS pile enters the ocean floor.  
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8) Modification of Exclusion Zones. DMME and/or Dominion may use the field verification method 
described above to modify the default exclusion zones provided above for pile driving activities. 
Results of the field verification must be submitted to BOEM after the pile driving of the first 
IBGS foundation. The results of the measurements must be used to establish a new exclusion 
zone which may be greater than or less than the default exclusion zones, depending on the results 
of the field tests. Any new exclusion zone radius must be based on the most conservative 
measurement (i.e., the largest safety zone configuration) of the target (i.e. 180 dB or 160 dB) 
zone. DMME and/or Dominion must obtain BOEM’s approval for any new exclusion zone before 
it may be implemented. 

9) Clearance of Exclusion Zones. DMME and/or Dominion must ensure that visual monitoring of 
the exclusion zone begins no less than 60 minutes prior to the start of any pile driving operations 
and continues for at least 60 minutes after pile driving operations cease, unless sighting 
conditions do not allow observation of the sea surface (e.g., fog, rain, darkness) (refer to #1 
above). If a cetacean, pinniped, or sea turtle is observed, the observer must note and monitor the 
position, relative bearing and estimated distance to the animal until the animal dives or moves out 
of visual range of the observer. The observer must continue to watch for additional animals that 
may surface in the area. DMME and/or Dominion must ensure that pile driving operations do not 
begin until the protected species observer has reported the exclusion zone clear of all marine 
mammals and sea turtles for at least 60 minutes. 

10) Implementation of Soft Start. DMME and/or Dominion must ensure that a “soft start” be 
implemented at the beginning of each pile installation in order to provide additional protection to 
cetaceans, pinnipeds, and sea turtles near the project area by allowing them to vacate the area 
prior to the commencement of pile driving activities. DMME and/or Dominion must ensure the 
following at the beginning of each day's in-water pile driving activities or when pile driving has 
ceased for more than one hour: The impact hammer soft start requires 3 strike sets, with a 
minimum of 3 strikes per set. A 1-minute wait period must occur between each strike set.  The 
initial strike set will be at approximately 10 percent energy, the second strike set at approximately 
25 percent energy and the third strike set at approximately 40 percent energy. The soft start 
procedure should not be less than 20 minutes. Strikes may continue at full operational power 
following the soft start period.   For vibratory hammers, the soft start requires initiation of noise 
from the hammers for 15 seconds at reduced energy, followed by a one-minute waiting period. 
This procedure must be repeated two additional times, after which the vibratory hammer can be 
operated at full operational power. 

11) Shut Down for Cetaceans, Pinnipeds, and Sea Turtles. DMME and/or Dominion must ensure that 
any time a cetacean, pinniped, and/or sea turtle is observed within the exclusion zone, the 
observer must notify the Dominion Construction Compliance Manager, Resident Engineer (or 
other authorized individual) and call for a shutdown of pile driving activity. Any disagreement or 
discussion should occur only after shut-down, unless such discussion relates to the safety of the 
timing of the cessation of the pile driving activity. Subsequent restart of the pile driving 
equipment may only occur following clearance of the exclusion zone of any cetacean, pinniped, 
and/or sea turtle for at least 60 minutes. 

12) Pauses in Pile Driving Activity. DMME and/or Dominion must ensure that if pile driving ceases 
for 30 minutes or more and a cetacean, pinniped, and/or sea turtle is sighted within the exclusion 
zone prior to re-start of pile driving, the observer(s) must notify the Dominion Construction 
Compliance Manager, Resident Engineer (or other authorized individual) that an additional 60 
minute visual and acoustic observation period must be completed, as described above, before 
restarting pile driving activities. A pause in pile driving for less than 30 minutes must still begin 
with a soft start, but will not require the 60 minute clearance period as long as visual surveys 
were continued diligently throughout the silent period and the exclusion zone remained clear of 
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cetaceans, pinnipeds, and sea turtles. If visual surveys were not continued diligently during the 
pause of 30-minutes or less, DMME and/or Dominion must ensure the exclusion zone is clear of 
all cetaceans, pinnipeds, and sea turtles for at least 60 minutes prior to the commencement of a 
soft start and subsequent pile driving. 

D. REQUIREMENTS FOR DYNAMIC POSITIONING (DP) THRUSTER USE  

1) Visibility. In order for DMME and/or Dominion to conduct DP thruster operations at night or 
when visual observation is otherwise impaired, an alternative monitoring plan detailing the 
alternative monitoring technologies (e.g., night vision optics and at-sea calibration exercises) 
must be submitted to and approved by BOEM. The alternative monitoring plan must demonstrate 
the effectiveness of the methodology proposed. BOEM may, after consultation with NMFS, 
decide to approve or disapprove the alternative monitoring plan. 

2) Establishment of Default Monitoring Zone. In order to minimize potential entrainment and/or 
acoustic impacts, DMME and/or Dominion must ensure the establishment of a 50‐meter radius 
monitoring zone for marine mammals and sea turtles. DMME and/or Dominion must ensure that 
the monitoring zone is established when the vessel initially leaves the dock and throughout the 
construction activity, ending when the DP vessel returns to dock. If BOEM determines that the 
monitoring zone does not encompass the 160 dB isopleth, BOEM may impose additional, 
relevant requirements on DMME and/or Dominion, including but not limited to, required 
expansion of this monitoring zone.  

3) Field Verification of Monitoring Zone. DMME and/or Dominion must conduct acoustic 
monitoring of DP thrusters during cable laying operations. DMME and/or Dominion must take 
acoustic measurements sufficient to establish the following: source level (peak at 1 m) and 
distance to the 207, 180, 166, 160, 150 and 120 dB re 1μPa (RMS) SPL isopleths as well as the 
187 dB re 1μPa cSEL and 206 dBpeak.  

4) Protected Species Observer (PSO). DMME and/or Dominion must ensure that the monitoring 
zone during DP thruster use is monitored by NMFS‐approved PSOs around the sound source. The 
number of PSOs must be sufficient to effectively monitor the monitoring zone at all times. At 
least two PSOs trained on using night vision optics must be on simultaneous watch during night 
time operations, if such operations are allowed by BOEM. In order to ensure effective 
monitoring, observers must not be on watch for more than 4 consecutive hours, with at least a 2-
hour break after a 4-hour watch, unless otherwise accepted by BOEM. Observers must not work 
for more than 12 hours in a 24-hour period. DMME and/or Dominion must provide BOEM with a 
list of observers and their résumés no later than 45 calendar days prior to the scheduled start of 
surveys. The résumés of any additional observers must be provided at least 15 calendar days prior 
to each observer’s start date. BOEM will send the observer information to NMFS for approval. 

5) Optical Device Availability. DMME and/or Dominion must ensure that monitoring occurs from 
the highest available vantage point on the associated operational platform, allowing for 360-
degree scanning. DMME and/or Dominion must ensure that reticle binoculars and other suitable 
equipment are available to each observer to adequately perceive and monitor protected marine 
species within the monitoring zone during DP thruster use.   

6) Chesapeake Bay Seasonal Management Area (SMA) Right Whale Monitoring. DMME and/or 
Dominion must ensure that during DP thruster use that takes place between November 1 and 
April 30 vessel operators monitor National Marine Fisheries Service North Atlantic Right Whale 
reporting systems (e.g., the Early Warning System, Sighting Advisory System, and Mandatory 
Ship Reporting System) for the presence of North Atlantic right whales. 

7) DP Thruster Ramp Up. DMME and/or Dominion must ensure that, when technically feasible, a 
“ramp up” of the DP thrusters occurs at the start or re‐start of DP thruster use. A ramp up would 
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begin with the power output being gradually increased such that power output would begin at the 
minimum output possible and double in 5‐minute periods, once the monitoring zone is clear of 
any cetacean, pinniped, and/or sea turtle for at least 30 minutes. 

8) Implementation of Power Down for cetaceans, pinnipeds and sea turtles. When technically 
feasible, and without causing damage to equipment and facilities being installed, DMME and/or 
Dominion must ensure that any time a cetacean, pinniped, and/or sea turtle is observed within the 
monitoring zone, the observer must notify the Dominion Construction Compliance Manager (or 
other authorized individual) and call for a power down of the DP thrusters. Power down of the DP 
thrusters to the minimum output possible must occur as soon as it is safe to do so. Any 
disagreement or discussion should occur only after power down, unless such discussion relates to 
the safety of the timing of the power down of the DP thrusters. Following the clearance of the 
monitoring zone of any cetacean, pinniped and/or sea turtle for at least 30 minutes, ramp up 
procedures in #7 above must be followed in order to power up the DP thrusters to full operational 
power.   

E. REPORTING REQUIREMENTS 

DMME and/or Dominion must ensure compliance with the following reporting requirements for proposed 
activities pursuant to the RAP and must use the contact information provided as an Enclosure to the terms 
and conditions for RAP approval, or updated contact information as provided by BOEM, to fulfill these 
requirements: 

1) HRG and DP thruster Plan for Field Verification of the Exclusion Zone. No later than 45 days 
prior to the commencement of the field verification activities DMME and/or Dominion must 
submit a plan for verifying the sound source levels of DP thrusters and any electromechanical 
survey equipment operating at frequencies below 200 kHz to BOEM. Prior to the commencement 
of the field verification activities, BOEM may require that DMME and/or Dominion modify the 
plan to address any comments BOEM submits to DMME and/or Dominion, on the contents of the 
plan, in a manner deemed satisfactory to BOEM. 

2) Pre-Commencement and Completion of Pile Driving Operations Notification. DMME and/or 
Dominion must contact BOEM and NMFS at least 24 hours prior to the commencement of pile 
driving activities and again within 24 hours of the completion of all pile driving activities. 

3) Protected Species Observer Reports. DMME and/or Dominion must ensure that the protected 
species observers record all observations of protected species using standard marine mammal 
observer data collection protocols. The list of required data elements for these reports is provided 
as an Appendix to the terms and conditions for RAP approval. Reports of any ESA listed species, 
including Atlantic sturgeon, observed must be submitted to BOEM and NMFS within 30 days of 
the observation.  

4) Reporting Injured or Dead Protected Species. DMME and/or Dominion must ensure that 
sightings of any injured or dead protected species (e.g., marine mammals, sea turtles or sturgeon) 
are reported to BOEM, NMFS, and the NMFS Northeast Regional Stranding Hotline within 24 
hours of sighting, regardless of how the injury or death was caused. In addition, if the injury or 
death was caused by a collision with a project‐related vessel, DMME and/or Dominion must 
ensure that BOEM is notified of the incident within 24 hours. DMME and/or Dominion must use 
the form provided as an appendix to the terms and conditions for RAP approval to report the 
sighting or incident. If DMME and/or Dominion’s activity is responsible for the injury or death, 
DMME and/or Dominion must ensure that the vessel assists in any salvage effort as requested by 
NMFS. If dead sea turtles or Atlantic sturgeon are observed, when possible, the dead specimens 
will be collected and preserved (refrigerated or frozen) until disposal procedures are discussed 
with NMFS. 
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5) Reporting Observed Impacts to Protected Species.   

i) DMME and/or Dominion must report any observed takes of listed marine mammals, sea 
turtles or sturgeon resulting in injury or mortality within 24 hours to BOEM and NMFS.   

ii) DMME and/or Dominion must report any observations concerning any impacts on 
Endangered Species Act listed marine mammals, sea turtles or sturgeon to BOEM and NMFS 
Northeast Region’s Stranding Hotline within 48 hours.   

iii) DMME and/or Dominion must record injuries or mortalities using the form provided as an 
Appendix of the terms and conditions for RAP approval.   

6) Field Verification of Exclusion Zone Reports for HRG and DP thruster use. DMME and/or 
Dominion must ensure that the results of the field verification are reported to BOEM and NMFS 
prior to this equipment being used for project related activities and within 7 days of the 
commencement of field verification activities. A preliminary interpretation of the results for all 
sound sources, which will include details of the operating frequencies, sound pressure levels 
(RMS), received cSELs , and frequency bands covered, as well as associated latitude/longitude 
positions, ranges, depths and bearings between sound sources and receivers, must be included in 
the reports. DMME and/or Dominion may commence HRG and DP thruster use unless BOEM 
determines that the results are not within the scope of existing consultations. Acoustic monitoring 
results collected during DP thruster use related to cable-laying must be submitted every 24 hours 
to BOEM and NMFS. 

7) Field Verification of Exclusion Zone Reports for Pile Driving. DMME and/or Dominion must 
ensure that the results of acoustic monitoring of each pile are submitted to BOEM and NMFS 
within 24 hours of installation. Results of the field sound source verification collected during the 
installation of the first IBGS foundation must be reported to BOEM and NMFS within 7 days of 
the commencement of field verification activities, and before the installation of the second IBGS 
foundation. A preliminary interpretation of the results for each pile installation, which for all 
sound sources will include details of the operating frequencies, sound pressure levels (RMS), 
received cSELs and frequency bands covered, as well as associated latitude/longitude positions, 
ranges, depths and bearings between sound sources and receivers, must be included in the reports. 
Pile driving of the second IBGS foundation may commence unless BOEM determines that the 
results are not within the scope of existing consultations.  

8) Required Modification of Exclusion or Monitoring Zone Notification: DMME and/or Dominion 
must notify BOEM and NMFS within 24 hours of receiving any acoustic monitoring results 
which indicate that the exclusion or monitoring zones do not cover the Level A harassment 
threshold. The exclusion or monitoring zone cannot be modified without written (e-mail) 
approval from BOEM and NMFS.   

9) Final Technical Report for DP thruster use and Observations. DMME and/or Dominion must 
provide to BOEM and NMFS a final report of the observation data recorded during DP thruster 
use monitoring within 120 days of final DP thruster use. The report must include full 
documentation of methods and monitoring protocols, summarize the data collected during 
monitoring, estimate the number of listed marine mammals and sea turtles that may have been 
taken during DP thruster use, and provide an interpretation of the results and effectiveness of all 
monitoring tasks. The report must also include the results and analysis of the data collected 
during the sound source field verification of the DP thrusters.  

10) Final Technical Report for WTG Construction and Observations. DMME and/or Dominion must 
provide BOEM and NMFS a report within 120 days of completion of the pile driving and 
construction activities. The report must include full documentation of methods and monitoring 
protocols, summarize the data recorded during monitoring, estimate the number of listed marine 
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mammals and sea turtles that may have been taken during construction activities, and provide an 
interpretation of the results and effectiveness of all monitoring tasks. The report must also include 
the results and analysis of the sound source field verification data collected during pile driving 
activity.  

11) Marine Mammal Protection Act Authorization(s). If DMME and/or Dominion is required to 
obtain an authorization pursuant to section 101(a)(5) of the Marine Mammal Protection Act prior 
to conducting activities pursuant to the RAP, then DMME and/or Dominion must provide to 
BOEM a copy of the authorization prior to commencing these activities, pursuant to CFR 
585.801(b). 

F. Essential Fish Habitat Reporting and Conservation Measures 

1) Foundation Monitoring Reports. DMME and/or Dominion must provide BOEM with a visual 
inspection report within 45 calendar days of each foundation inspection. The visual inspections 
will be carried out at 6 month intervals for the first year of commissioning and at 12 month 
intervals thereafter, as described in Section 3.6.1 of the BOEM-approved Research Activities 
Plan. The visual inspection reports must include the type and thickness of marine growth on each 
foundation and on the seabed within 5 meters of each pile and central caisson, identified to the 
lowest taxonomic group possible. 

2) Foundation Scour Monitoring Reports. DMME and/or Dominion must provide BOEM with a 
foundation scour monitoring report within 45 calendar days following each scour inspection. As 
described in Section 3.6.1 of The BOEM-approved RAP, the initial scour inspection will be 
carried out within 6 months of commissioning, and subsequent inspections will be carried out at 
intervals of 1, 2, 5 and 10 years after commissioning, or after a major storm event. 

3) Inter-array and Export Cable Monitoring Reports. DMME and/or Dominion must provide BOEM 
with an inter-array and export cable monitoring report within 45 calendar days following each 
inter-array and export cable inspection, which will be carried out according to the schedule 
described in Section 3.6.3 of the BOEM-approved RAP. The initial inter-array and export cable 
inspection will be carried out 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. 

4) If DMME and/or Dominion determine that cable protection measures are necessary DMME 
and/or Dominion must consider utilizing measures that minimize impacts to essential fish habitat 
(e.g., cable protection measures with the smallest footprint practicable).  Should DMME and/or 
Dominion determine that it is necessary to implement cable protection measure, DMME and/or 
Dominion must provide to the BOEM a written description of the cable protection measures 
implemented, including an explanation of the EFH impact minimization measures considered 
and/or utilized.  
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The Department of the Interior Mission 

As the Nation’s principal conservation agency, the Department of the Interior has 
responsibility for most of our nationally owned public lands and natural resources. This 
includes fostering the sound use of our land and water resources, protecting our fish, 
wildlife and biological diversity; preserving the environmental and cultural values of our 
national parks and historical places; and providing for the enjoyment of life through 
outdoor recreation. The Department assesses our energy and mineral resources and 
works to ensure that their development is in the best interests of all our people by 
encouraging stewardship and citizen participation in their care. The Department also has 
a major responsibility for American Indian reservation communities and for people who 
live in island communities. 

 

 

The Bureau of Ocean Energy Management 

The Bureau of Ocean Energy Management (BOEM) works to manage the exploration 
and development of the nation's offshore resources in a way that appropriately balances 
economic development, energy independence, and environmental protection through oil 
and gas leases, renewable energy development and environmental reviews and studies. 

 

http://www.boem.gov/

	FRONT COVER
	FINDING OF NO SIGNIFICANT IMPACT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	1 INTRODUCTION
	1.1 Background
	1.2 Objective of the Environmental Assessment
	1.2.1 Scope of Analysis
	1.2.2 Impact Levels for Biological and Physical Resources
	1.2.3 Impact Levels for Socioeconomic Issues
	1.2.4 Information Considered

	1.3 Purpose and Need
	1.4 DOE’s Purpose and Need
	1.5 BOEM Authority and Regulatory Process
	1.6 Description of Proposed Action

	2 ALTERNATIVES INCLUDING THE PROPOSED ACTION
	2.1 Alternative A – Proposed Action (Preferred Alternative)
	2.1.1 Construction
	2.1.2 Operation and Maintenance
	2.1.3 Decommissioning

	2.2 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	2.3 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	2.4 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	2.5 Alternative E – No Action
	2.6 Past, Present and Future Activities on the Atlantic OCS and Adjacent State Waters and Coastal Areas (hereafter referred to as cumulative activities)
	2.6.1 Introduction
	2.6.2 Site Assessment Activities and Other Fixed Structures
	2.6.3 Wind Energy Development
	2.6.4 Geological and Geophysical Activities
	2.6.5 Transmission
	2.6.6 Marine Minerals Use
	2.6.7 Dredged Material Disposal
	2.6.8 Liquefied Natural Gas Terminal
	2.6.9 Military Range Complexes and Civilian Space Program Use
	2.6.10 Shipping and Marine Transportation
	2.6.11 Climate Change


	3 ENVIRONMENTAL AND SOCIOECONOMIC CONSEQUENCES
	3.1 Physical Properties
	3.1.1 Air Quality
	3.1.1.1 Description of the Affected Environment
	3.1.1.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.1.1.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.1.1.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.1.1.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.1.1.6 Alternative E – No Action
	3.1.1.7 Cumulative Impacts Analysis

	3.1.2 Water Quality
	3.1.2.1 Description of the Affected Environment
	3.1.2.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.1.2.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.1.2.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.1.2.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.1.2.6 Alternative E – No Action
	3.1.2.7  Cumulative Impacts Analysis


	3.2 Biological Resources
	3.2.1 Bats
	3.2.1.1 Description of the Affected Environment
	3.2.1.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.1.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.1.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.2.1.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.1.6 Alternative E – No Action
	3.2.1.7 Cumulative Impacts Analysis

	3.2.2 Benthic Resources
	3.2.2.1 Description of the Affected Environment
	3.2.2.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.2.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.2.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.2.2.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.2.6 Alternative E – No Action
	3.2.2.7 Cumulative Impacts Analysis

	3.2.3 Birds
	3.2.3.1 Description of the Affected Environment
	3.2.3.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.3.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.3.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.2.3.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.3.6 Alternative E – No Action
	3.2.3.7 Cumulative Impacts Analysis

	3.2.4 Coastal Habitats
	3.2.4.1 Description of the Affected Environment
	3.2.4.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.4.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.4.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.2.4.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.4.6 Alternative E – No Action
	3.2.4.7 Cumulative Impacts Analysis

	3.2.5 Fish and Essential Fish Habitat
	3.2.5.1 Description of the Affected Environment
	3.2.5.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.5.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.5.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.2.5.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.5.6 Alternative E – No Action
	3.2.5.7 Cumulative Impacts Analysis

	3.2.6 Marine Mammals and Sea Turtles
	3.2.6.1 Description of the Affected Environment
	3.2.6.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.6.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.6.4 Alternative C – Alternative Turbine Location (within the Virginia WEA)
	3.2.6.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.6.6 Alternative E – No Action
	3.2.6.7 Cumulative Impacts Analysis

	3.2.7 Terrestrial Wildlife
	3.2.7.1 Description of the Affected Environment
	3.2.7.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.2.7.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.2.7.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.2.7.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.2.7.6 Alternative E – No Action
	3.2.7.7 Cumulative Impacts Analysis


	3.3 Socioeconomic Considerations
	3.3.1 Archaeological Resources
	3.3.1.1 Description of the Affected Environment
	3.3.1.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.1.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.3.1.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.3.1.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.1.6 Alternative E – No Action
	3.3.1.7 Cumulative Impacts Analysis

	3.3.2 Recreational Resources
	3.3.2.1 Description of the Affected Environment
	3.3.2.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.2.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.3.2.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.3.2.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.2.6 Alternative E – No Action
	3.3.2.7 Cumulative Impacts Analysis

	3.3.3 Demographics and Employment
	3.3.3.1 Description of the Affected Environment
	3.3.3.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.3.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA
	3.3.3.4 Alternative C – Alternate Turbine Location (within Virginia WEA)
	3.3.3.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.3.6 Alternative E – No Action
	3.3.3.7 Cumulative Impacts Analysis

	3.3.4 Environmental Justice
	3.3.4.1 Description of the Affected Environment
	3.3.4.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.4.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.3.4.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.3.4.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.4.6 Alternative E – No Action
	3.3.4.7 Cumulative Impacts Analysis

	3.3.5 Land Use and Coastal Infrastructure
	3.3.5.1 Description of the Affected Environment
	3.3.5.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.5.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.3.5.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.3.5.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.5.6 Alternative E – No Action
	3.3.5.7 Cumulative Impacts Analysis

	3.3.6 Commercial and Recreational Fishing Activities
	3.3.6.1 Description of the Affected Environment
	3.3.6.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.6.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.3.6.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.3.6.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.6.6 Alternative E – No Action
	3.3.6.7 Cumulative Impacts Analysis

	3.3.7 Other Uses of the OCS
	3.3.7.1 Description of the Affected Environment
	3.3.7.2 Impact Analysis of Alternative A (Preferred Alternative)
	3.3.7.3 Alternative B – Alternate Turbine Location (adjacent to the Virginia WEA)
	3.3.7.4 Alternative C – Alternate Turbine Location (within the Virginia WEA)
	3.3.7.5 Alternative D – Alternate Export Cable Landfall (Croatan Beach)
	3.3.7.6 Alternative E – No Action
	3.3.7.7 Cumulative Impacts Analysis



	4 CONSULTATION AND COORDINATION
	4.1 Public Involvement
	4.1.1 Notice of Intent
	4.1.2 Notice of Availability
	4.1.3 Summary of Public Comments Received on the EA

	4.2 Cooperating Agencies
	4.3 Consultations
	4.3.1 Endangered Species Act
	4.3.2 Magnuson Fishery Conservation and Management Act
	4.3.3 Coastal Zone Management Act
	4.3.4 National Historic Preservation Act


	5 REFERENCES
	6 PREPARERS
	APPENDIX A – STANDARD OPERATING CONDITIONS FOR MARINE PROTECTED SPECIES AND ESSENTIAL FISH HABITAT
	BACK COVER
	Blank Page

