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Figure 14.  Map of resource and use conflict categories in Virginia state waters.  Source:  
Reference 45. 
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Figure 15.  Map of offshore wind resource classes in Lesser Conflict areas of Virginia state 
waters.  Source:  Reference 45. 
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Figure 16.  Hurricane 5-second gust wind speeds at 10 m above ground level over open terrain, 
in statute miles per hour (mph; 1 mph = 0.869 knots = 0.447 m/sec = 1.61 km/hr) in Virginia, 
North Carolina and South Carolina at mean storm recurrence intervals of (a) 50 and (b) 100 years 
(Reference 46).  Contoured data have a spatial resolution of 6-digit postal zip codes.  Dividing 
the 5-second gust speed by 1.385 yields the 10-minute mean wind speed over open water.  Wind 
speeds at an elevation of 10 m must be extrapolated to turbine hub height using hurricane shear 
profile coefficients, for which industry-accepted standards have yet to be developed. 

 

Offshore Wind and Offshore Oil and Gas:  On 31 March 2010, the Obama Administration 
affirmed its commitment to offshore oil and gas exploration and development.  MMS activities 
off the Virginia coast will include proceeding with seismic exploration in the Mid and South 
Atlantic OCS and resuming preparations for a previously planned offshore oil and gas lease sale 
by 2012 (Reference 47).  This section provides a brief overview of MMS offshore oil and gas 
resource estimates in the Virginia OCS lease sale area, how the gas resource estimate compares 
with the natural gas equivalent of Virginia’s near-term offshore wind energy resource, and 
environmental permitting concerns that should be addressed to ensure that these two new 
offshore industries can coexist with minimal interference between them. 
 
Under the current MMS Five-Year Program for U.S. offshore oil and gas leasing in 2007-2012, 
the only area included off the east coast is Sale 220, on Virginia’s outer shelf (Figure 17).  Mean 
Undiscovered Technically Recoverable Resources for this lease sale area are estimated to be 
1,140 billion cubic feet of gas and 130 million barrels of oil (www.mms.gov/offshore/220.htm). 
 
These estimates are based on geophysical data 25 years old, and MMS has already taken steps to 
develop a revised resource assessment.  MMS is now preparing a Programmatic Environmental 
Impact Statement (PEIS) for geophysical and geological surveys of the Atlantic OCS, and has 
received applications from five companies to conduct surveys, all of which include the Sale 220 
area off Virginia.  The geological and geophysical survey PEIS is scheduled for completion by 
MMS in 2010 (www.gomr.mms.gov/homepg/offshore/atlocs/gandg.html). 
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Figure 17.  Virginia’s offshore administrative boundaries associated with MMS planned oil and 
gas leasing.  The Lease Sale 220 area is indicated by a yellow overlay that is semi-transparent so 
that underlying bathymetric contours can be seen.  Most of the lease sale area lies in water depths 
greater than 200 m, beyond the edge of Virginia’s continental shelf.  The Lease Sale 220 area is 
circumscribed by Virginia’s OCS lateral administrative boundaries as determined by MMS, 
truncated to the west-northwest by the 50-statute-mile line, and truncated to the south-southwest 
by the northern edge of the Navy’s non-obstruction zone.  Lease Sale 220 has a geographic area 
of 11,800 km2 and is shown to scale with the rectangular VCERC offshore wind study area off 
Virginia Beach, which is detail-mapped in Figure 9. 
 
As detailed elsewhere in this report, VCERC has identified 25 lease blocks of Class 6 winds just 
beyond the Territorial Sea limit 12 nautical miles offshore, which could support 3,200 MW of 
wind capacity and generate 11 million MWh per year.  Because wind energy is primarily a “must 
run” resource, except in certain cases of transmission congestion PJM dispatchers will request 
other generators to reduce their output whenever wind generation increases.  This will directly 
affect the output of so-called “marginal units” in PJM.  The type of marginal fuel displaced will 
depend on the level of the wind turbine output, the unit’s location, the load at the given time of 
day, and projected wind output duration. 
 
An analysis of marginal fuel displacement by onshore wind in PJM during 2009 has been carried 
out by Monitoring Analytics, who compared the hourly average proportion of marginal units by 
fuel type to the hourly average wind generation.  This analysis indicates that the approximate 
average breakdown of marginal fuel type displaced by onshore wind in PJM during 2009 was 
70% coal, 20% natural gas, and 10% all other fuel types (see Reference 20, Figure 3-13). 
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Offshore wind has a higher capacity factor than onshore wind and would be injecting power into 
the eastern part of the region rather than in the west, where most onshore wind projects are 
located in PJM, so it might displace a different mixture of fuel types, and this is an important 
topic for future study.  As a starting point, however, we assume that offshore wind would 
displace the same marginal fuel type mixture, then of the 11 million MWh per year annual output 
that would be injected from 3,200 MW of offshore wind capacity in 25 lease blocks off Virginia, 
20% of this, or 2.2 million MWh, would displace gas-fired generation. 
 
The U.S. Energy Information Administration reports state-by-state fuel consumption and electric 
power generation data at www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html, which we use 
to calculate Virginia’s gas-fired generation fuel consumption rate.  For the two most recent years 
of data, 2007 and 2008, this amounted to 8,630 and 8,530 cubic feet per MWh.  Applying these 
rates to the displacement of 2.2 million MWh of gas-fired generation operating at the margin 
suggests that 3,200 MW of offshore wind capacity would save 18.8 to 19.0 billion cubic feet 
(BCF) per year of natural gas.  During 25 years of offshore wind project service life, this 
displaced gas would total 469 to 475 BCF, as compared with the MMS estimate of technically 
recoverable reserves in Lease Sale 220 area off Virginia, which is 1,140 BCF.  Thus a single 
generation of offshore wind development in the 25 VCERC-identified lease blocks would save 
the equivalent of 41-42% of Virginia’s technically recoverable offshore gas resource. 
 
As shown in Figure 14, there is no geographic overlap between the primary offshore wind study 
area and the MMS offshore oil and gas Lease Sale 220 area.  This suggests that both industries 
can readily coexist, but the Commonwealth should ensure that MMS includes offshore wind 
energy development within the scope of the Lease Sale 220 Environmental Impact Statement 
(EIS) as a credible alternative scenario whereby offshore wind energy development would also 
occur in the federal OCS off Virginia, concurrent with offshore oil and gas exploration and 
development.  This EIS scenario should be included in order to account for the following 
potential interactions between these two different offshore energy industries. 

1. Potential competition (and associated need for coordinated planning) for vessels, labor, 
port space, fabrication and repair facilities, marine equipment and supplies, and business 
financing for installation services and for offshore support services.  

2. Potential conflict between the routing of any offshore gas pipeline(s) and the placement 
of offshore wind turbine towers, the placement of offshore substation platforms, the 
routing of submarine power cables that connect offshore wind turbines to offshore 
substations, and that connect offshore substations to coastal substations.  

3. Cumulative environmental effects, including  

a. Multiple physical footprints of oil and gas platforms, wind turbine towers, and other 
structures on the seafloor, which would have cumulative ecological impacts  

b. Combined build-up of onshore fabrication, installation, and operational support 
infrastructure, which would have cumulative socio-economic impacts  

c. Multiple increases in ship and helicopter traffic for offshore support services, which 
would have cumulative ecological and navigation impacts 
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Regional Policy Recommendations:  On 11 November 2009, the governors of Virginia, 
Maryland, and Delaware announced that they had “signed a Memorandum of Understanding 
(MOU) creating a formal partnership that will build on the region’s significant offshore wind 
resources to generate clean, renewable energy and a sustainable market that will bring new 
economic opportunities.”  The MOU indicates that “other Atlantic coastal states should be 
welcomed to join in this agreement.”  The addition of North Carolina is particularly important 
for the following reasons: 

• Limited availability of high-voltage transmission lines in northeastern North Carolina 
means that large (hundreds of megawatts to gigawatt-scale) offshore wind projects on the 
OCS north of Cape Hatteras would have to connect through the 500 kV substation in 
Fentress, Virginia, to reach customers in the Raleigh-Durham or Charlotte areas. 

• The U.S. Navy’s most important training range complex, the Virginia Capes Operating 
Area, covers the OCS off Virginia and northeastern North Carolina, and fleet forces will 
want to make sure that offshore wind developments off both states are well coordinated to 
minimize interference with training exercises. 

• Dominion Resources owns regulated electric utilities that cover both eastern Virginia and 
northeastern North Carolina and their integrated resource planning would benefit from 
coordinating offshore wind development across both service territories. 

• The U.S. Army Corps of Engineers operates a research pier at Duck, NC.  Naval Air 
Station Oceana operates four air combat training towers off Oregon Inlet, NC, which will 
be decommissioned in April 2010.  These structures are potential locations for tall 
meteorological measurement towers that can be used for validating atmosphere-ocean 
numerical simulation models that are vitally needed to map the offshore wind resource. 

• Ocean scientists and energy researchers in both the Virginia and North Carolina state 
university systems already have strong ties and would benefit from a more formal 
collaboration to seek federal and industry research funding. 

 
The MOU identifies three actions to be of primary importance:  (i) regional planning of a 
common transmission strategy that would reduce offshore wind energy costs; (ii) collaboration 
to encourage sustainable market demand by developing policies and incentives that can be used 
across state boundaries for the benefit of the industry as a whole; and (iii) coordinated pursuit 
of federal policies that would advance offshore wind in the Mid-Atlantic region, including 
communication of collective concerns to Congress and the Executive Branch and its agencies.  
Areas identified for later examination are regional coordination of supply chain development, 
academic research, and workforce training. 
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Including but not limited to the above actions described in the three-state MOU announcement, 
VCERC advocates a multi-state collaborative approach on the following specific items: 

(1) Development of a regional, coupled atmosphere-ocean numerical simulation model of the 
offshore wind resource and associated waves and currents, with accurate representation 
of local air-sea-land heat fluxes, distinguishing the different thermal regimes of shallow 
sounds and bays from oceanic waters, as well as accounting for Gulf Stream effects 

(2) Regionally coordinated physical validation of the above model using public data from 
existing coastal and offshore meteorological stations, new tall towers established by the 
academic research community, and private data from tall towers built by offshore wind 
project developers, with private data used by researchers, but protected from publication 

(3) Regional operation of validated model in both hindcast mode (for design) and forecast 
mode (for planning offshore installation, maintenance, and repair activities, as well as 
providing electrical output forecasts for optimal utility grid integration) 

(4) Regional research by appropriate experts on potential environmental impacts to birds, 
bats, marine mammals, sea turtles and finfish.  While some studies exist, more could be 
done to ensure minimal impacts on populations of these already depleted species. The 
Virginia Coastal Zone Management Program has a contract in place with the College of 
William & Mary’s Center for Conservation Biology to lay out a research protocol for 
determining potential avian impacts. 

(5) Supply chain design for maximum economic efficiency and minimal environmental 
footprint, so that each state doesn’t have to reproduce the entire gamut of fabrication and 
assembly facilities, which would lead to over-industrialization of the coastal zone.  For 
example, existing shipyards in Newport News and Portsmouth-Norfolk, Virginia might 
focus on steel fabrication for support structures and large steel components in the turbine 
nacelle. Wilmington, Delaware might focus on composite design and fabrication for 
turbine blades.  Baltimore, Maryland and Richmond, Virginia might focus on industrial 
systems integration of component suppliers with just-in-time waterborne delivery of same 
to turbine nacelle assembly plants at the entrances to the Chesapeake and Delaware Bays.  
This would enable our three-state region to utilize fuel efficient, waterborne transport 
between major industrial centers, reducing delay of shipments caused by winter weather 
or traffic congestion and minimizing supply chain environmental impacts on heavily 
travelled road and rail corridors.  

(6) Coordinated workforce training targeted at regional supply chains, building on endemic 
workforce strengths (e.g. experienced welders and machinists at existing shipyards).   

(7) Coordinated, phased development of multiple projects, to avoid “boom-bust” cycles and 
their socio-economic consequences on coastal communities 

(8) Coordinated scheduling of offshore construction activities to minimize environmental 
effect on migratory and pelagic species (e.g., North Atlantic Right Whale) 

(9) Planning of a multi-state offshore transmission backbone as described earlier, to avoid 
each project having its own power cable to shore, which would create a “spaghetti” of 
individual cable corridors through state waters and shore crossings, all of which would 
have a much larger cumulative environmental impact on the Mid-Atlantic region 
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In addition to the three-state MOU specifically focused on offshore wind energy research and 
development, there are two regional organizations that include offshore wind energy activities 
within their broader portfolios:  the Mid-Atlantic Coastal Ocean Observing Regional Association 
(MACOORA), and the Mid-Atlantic Regional Council on the Ocean (MARCO). 
  
The Mid-Atlantic Coastal Ocean Observing Regional Association (MACOORA) is a 501c3 
member-based organization of ocean and estuarine data providers and users from federal and 
state agencies, private industry, non-governmental organizations, and academia, which collects, 
delivers, and applies observations of the coastal ocean in the Mid-Atlantic Bight, between Cape 
Hatteras, NC and Cape Cod, MA, encompassing nine states.  Its research arm is the Mid-Atlantic 
Regional Coastal Ocean Observing System (MARCOOS), a research project with 30 Principal 
Investigators from 20 academic, governmental and private institutions, funded by the National 
Oceanic and Atmospheric Administration (NOAA).  MARCOOS deploys and operates an 
integrated array of observing hardware (underwater gliders, high-frequency coastal radars, 
measurement buoys) and compiles these observations into databases, as well as assimilating 
them into numerical ocean and atmospheric models.  More information may be found at 
www.macoora.org and www.marcoos.us.  
 
MACOORA would be an ideal agent to undertake our recommended regional action Items (1) 
through (3) in the above list, possibly expanding the existing MARCOOS project to include 
development, physical validation, and operation of a region-wide numerical model of offshore 
winds, currents, and waves.  As already mentioned, this is needed for proper site evaluation and 
design of offshore wind projects, as well as the safe and cost-effective scheduling of installation, 
maintenance and repair activities.  Such a model is also needed to understand the project-level 
and multiple-project cumulative impacts of large-scale offshore wind development on physical 
oceanographic features such as surface currents and wave-driven sediment transport. 
 
In June 2009, the Governors of New York, New Jersey, Delaware, Maryland, and Virginia 
signed the Mid-Atlantic Governors’ Agreement on Ocean Conservation, bringing the five 
Governors together as the Mid-Atlantic Regional Council on the Ocean (MARCO), to provide a 
lasting forum for interstate collaboration on actions to improve the health of the region’s coastal 
and ocean resources.  MARCO’s priorities for shared action are (i) coordinated protection of 
important habitats and sensitive/unique offshore areas; (ii) support for sustainable development 
of offshore renewable energy; (iii) preparing the region’s coastal communities for the impacts of 
climate change on ocean and coastal resources; and (iv) promoting improvements in the region’s 
coastal water quality.  More information may be found at http://midatlanticocean.org.  
 
The Governors’ Agreement also called for a meeting of regional ocean stakeholders to create 
new partnerships in the development and implementation of these actions, which was held in 
New York on 09-10 December 2009. The previously described MOU among the three southern 
MARCO states could be considered just such a new partnership, focusing initial collaboration 
on priority (ii) of the Governors’ Agreement at a geographic scale that is more manageable than 
encompassing the full MARCO region.  Items (4) through (9) of our recommended regional 
actions listed on the previous page might well be launched by the three MARCO states that have 
now signed the MOU specifically dedicated to offshore wind. 
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OFFSHORE WIND CONCLUDING REMARKS 
 

In the Summer 2008 issue of the Marine Technology Society Journal, Greg Watson, editor of 
that special issue devoted to offshore wind, writes in his opening article (Reference 48): 

We have come a long way since 2001 when Cape Wind Associates proposed to construct this 
nation’s first offshore wind farm off the coast of Cape Cod, Massachusetts.  At that time the 
concept of offshore wind energy development was still untested in the U.S., even though the first 
offshore wind project was installed 10 years earlier in Denmark. 

The physical and political climates in the United States and European Union differ markedly. 
These differences are reflected in their respective approaches to foster offshore wind energy 
development.  In E.U. countries like Britain and Denmark, offshore wind is a focus of national 
policies designed to mitigate climate change and promote energy security. More protected 
shallow water sites—the marine environments where current offshore wind technology can 
operate reliably and economically—are more available in the E.U. than the U.S. That means that 
E.U. countries have more options for building offshore using existing technology. 

Perhaps most importantly, offshore wind developers in the E.U. have been the beneficiaries of 
substantial government support. This has in effect minimized if not removed much of the risks for 
developers to build in the costlier offshore environment.  … these projects have taught us little 
about the true costs and financial risks of building in marine environments. [emphasis added] 

 
Despite the doubling of project costs over a decade, European offshore wind projects continue 
to be built because legally binding requirements for renewable energy supply portfolios and/or 
carbon emission reduction obligations have enabled national governments to provide generous 
financial incentives.  This enables European offshore projects to be commercially viable, even 
though they use erection techniques derived from their land-based predecessors, by assembling 
three-bladed upwind turbines on tower sections bolted together in sequential crane lifts.  Since 
European-style financial incentives are unlikely in the U.S., we must lower capital costs by using 
turbine designs, support structures, and erection methods specifically developed for the ocean 
environment of the southern Mid-Atlantic Bight (Cape Henlopen, DE to Cape Hatteras, NC). 
 
The southern Mid-Atlantic region must study, inform, and make investment decisions about 
building a dedicated offshore wind supply chain where none presently exists. In order for several 
hundred to a few thousand megawatts of offshore wind power to come on line in this region by 
2017-2018, these studies and investment decisions must be completed by year-end 2011. 
 
If our region simply replicates the European model, we run the risk of developing and building 
offshore wind projects that cannot be commercially viable without government policy incentives 
and financial subsidies comparable to those available in Europe.  This report describes an 
alternative path of commercial development, applied research, and government policy-making 
that VCERC believes is more likely to yield offshore projects with sustainably profitable 
financial returns, creating an entirely new energy economy.  Given the large offshore wind 
resource that exists in shallow waters beyond the visual horizon off Virginia and the center 
of shipbuilding and military-trained workforce candidates that exist in Hampton Roads, the 
Commonwealth has every reason to become a national leader in this development. 
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