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Virginia has Unique Advantages
for Offshore Wind Energy Development

Virginia Coastal Energy Research Consortium

Class 6 wind energy 
resource located within 
10-15 miles (16-24 km) 
of shoreline and close to 
major, growing centers 
of power demand

Minimal probability of
major hurricane strike
(Categories 3 through 5)

Winds not
mapped

115 kV

230 kV

500 kV

Power line infrastructure
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Near-Term R&D: Effects of Offshore 
Wind Projects on Marine Environment

Virginia Coastal Energy Research Consortium

Baseline data needed on offshore wind & wave climate, 
physical, geological, and biological environment.

CHLV2 anemometer
located 43 m above
sea level
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Near-Term R&D: Effects of Offshore 
Wind Projects on Marine Environment

Virginia Coastal Energy Research Consortium

Shipwrecks and light towers on mid-
Atlantic sandy bottoms are colonized by 
rich fouling communities that attract fish. 
Research needed to assess artificial reef 
effect of wind turbine foundations and 
anti-scour mats. 
Stakeholder consultations needed to 
determine appropriate usage: recreational 
diving and sport fishing, or marine 
sanctuary, or perhaps both?

Migratory shorebirds tend
to hug the coast, foraging
in marshes and lagoons
and thus may not be
affected by “over the
horizon” wind projects.
What are effects on 
pelagic
seabirds and on migratory
shorebirds when blown
offshore by storms?
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Near-Term R&D: Mapping Marine Energy
Resources & Environment into GIS Product

Virginia Coastal Energy Research Consortium
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Update Estimate of Energy Contribution

Virginia Coastal Energy Research Consortium

With GE’s 3.6 MW turbine (see photo)
installed at a density of 10 MW per sq.km,
an ocean area of 640 sq.km would support
1,800 turbines, which at 37% capacity factor
would generate 21,000 GWh/yr (compared
with state’s consumption of 104,200 GWh/yr)

74 m hub
Height

Arklow Bank, Ireland

GE 
3.6 MW

104 m rotor
diameter

Rectangle is for scale – environmental studies
and consultation with other ocean users would
determine actual placement and size of projects

An ocean area the
size of Virginia Beach
could supply 20% of
the state’s annual
electricity demand
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Update Estimate of Economic Benefits

Virginia Coastal Energy Research Consortium

Estimated maritime industry value of fabrication, installation, and service
contracts to supply 20% of Virginia’s electricity:
• Total installed turbine capacity = 6,500 MW

• At $1,600 per installed kW, total capital investment = $10.4 billion

• Assuming an installation rate of 325 MW per year= $520 million per year over 20-year build-out

• Value of local fabrication and installation contracts = $166 million per year until fully built out

• Value of local offshore service contracts (at $30/kW/yr) = $195 million per year after fully built out

32% of capital cost
is in local fabrication
and installation

Typical capital cost breakdown for
monopile-based offshore wind project
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Required Data For Offshore Sitting & Design

Virginia Coastal Energy Research Consortium

Wind - Waves - Currents

•Avg. Speeds – annual, monthly,
•diurnal (at hub height)
•Speed Frequency Distribution
•Wind Shear
•Turbulence Intensity
•Wind Direction Rose
•Extreme Gusts & return periods
•Coincident Sea-State Conditions
•Water and air temperatures
•Waves spectra and return period
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Near-Term R&D: Effects of Offshore 
Wind Projects on Marine Environment

Virginia Coastal Energy Research Consortium
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Near-Term R&D: Effects of Offshore 
Wind Projects on Marine Environment

Virginia Coastal Energy Research Consortium

20-Yr Hindcast (WIS, 1980-1999) and Measured
Wind and Wave Data off Virginia (U.S. Army Corps 
of Engineers )

Wind, waves and currents
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Near-Term R&D: Effects of Offshore 
Wind Projects on Marine Environment

Virginia Coastal Energy Research Consortium

NORTH

SOUTH

WEST EAST

2%

4%

6%

8%

10%

WIND SPEED 
(m/s)

 >= 35.0

 20.0 - 35.0

 11.1 - 20.0

  8.8 - 11.1

  5.7 -  8.8

  3.6 -  5.7

  2.1 -  3.6

  0.5 -  2.1

Calms: 0.94%

16 years climatology of hourly wind for NOAA Buoy 44014

Wind rose
Diurnal Wind power density (W/m2)

Spring
Summer
Fall
Winter
Annual average
Average

100 m diameter rotor =>  ~2 MW
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Mid-Term R&D: Rope Culture of
Mussels and/or Algae to Enhance Business Case

Virginia Coastal Energy Research Consortium
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Summary

Virginia Coastal Energy Research Consortium

Energy and economic benefits to Virginia
• Credible prospects for supplying 20% of Virginia’s electricity demand
• Credible prospects for $150-200 million in new maritime business
• Enabling research needs state funding to realize these benefits
Appropriate Research to aid decision makers 
• Wind, wave, current, sea bottom characteristics are being studied to good 
decisions can be made.
• If data is not available and is needed we will attempt to make the 
measurements: marine boundary layer for example. 
Potential to attract large-scale federal RD&D funding
• University-industry studies of various hybrid combinations among
wind, wave, solar, and marine bio-fuels would lay the groundwork
for ARPA-E demonstration project
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