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Executive Summary
The Atlantic states are uniquely positioned to forge a clean,
independent energy future. The region’s current dependence on fossil
fuels has far-reaching and devastating impacts —– affecting residents’
health, draining their pocketbooks, causing air and water pollution, and
warming the planet. Many Atlantic states have already become
leaders in energy efficiency and renewable energy technologies that
create jobs, lower energy costs, cut pollution, and reduce our reliance
on dirty fossil fuels. These efforts will greatly benefit people and
wildlife for generations to come.
It is time for Atlantic states to build on these successes by tapping
one of the region’s most significant renewable resources: offshore
wind. Key findings of this report include:
■

The vast wind resources of the Atlantic Ocean have not been
tapped. In contrast, European countries have 948 turbines
installed at 43 offshore wind farms and are producing over 2.3
gigawatts (GW), enough electricity to power 450,000 — 600,000
homes. China recently completed its first major offshore wind
farm, totaling 102 megawatts (MW). Not a single offshore wind
turbine is spinning off the Atlantic coast of the United States.
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■

The European Union and China’s offshore wind goals dwarf
those of the United States. The European Union and the
European Wind Energy Association have set a target of 40 GW
of offshore wind by 2020 and 150 GW by 2030. China has
established a target of 30 GW of offshore wind by 2020.
The United States Department of Energy (USDOE) recently
proposed the development of 10 GW of offshore wind by 2020
and 54 GW by 2030.

■

At over 212 GW of prime offshore wind potential, the Atlantic
Ocean can become a major source of clean energy while creating
jobs and economic growth across the region. A September, 2010,
National Renewable Energy Laboratory (NREL) report classified
1,283.5 GW of total potential offshore wind in the Atlantic Ocean.
NREL further classifies 212.98 GW of offshore wind potential in
shallow waters with high wind speeds after environmental and
socioeconomic factors are taken into account (see Figure 2).

Page 2

Page 2

■

Approximately 6 GW of Atlantic offshore wind projects have been proposed or
are advancing through the permitting process. Specifically, wind developers
and the Atlantic states have proposed or advanced 5.32 – 6.47 GW of offshore
wind projects, the equivalent of 4 – 6 average coal-fired power plants and
enough to power roughly 1.5 million average U.S. homes (see Figure 4).
Generating this much electricity from fossil fuels would emit more than nine
million metric tons of carbon dioxide, the equivalent amount of carbon dioxide
emitted by close to two million cars annually.

■

Approximately 3 GW of Atlantic offshore wind projects are advancing through
the permitting process. Of the 6 GW total, approximately half of the offshore
wind projects have taken concrete steps forward on issues such as leasing,
permitting, and power contracts. Specifically, 2.84 – 3.25 GW of offshore wind
projects have been proposed while an additional 2.47 – 3.22 GW of projects
are advancing (see Figure 4).

■

According to NREL, the Atlantic States would generate $200 billion in
new economic activity and create more than 43,000 permanent,
high-paying jobs if 54 GW of the 212.98 GW of available offshore wind
resources were utilized.

■

Offshore wind farms have significant environmental benefits over fossil
fuel energy. 54 GW of offshore wind production would generate as much
energy as is produced by 52 coal-fired plants in the United States each year.
Generating an equivalent amount of electricity from fossil fuels would emit
97.2 million metric tons of carbon dioxide annually —– the amount of carbon
dioxide emitted by almost 17.7 million cars annually.
While the most extensive European
study concluded that offshore wind
farms do not appear to have long-term
or large-scale ecological impacts,
major data gaps for the Atlantic Ocean
still exist and site-specific impacts
need to be evaluated. A coordinated,
comprehensive, and well-funded effort
is needed to address these gaps and
improve the permitting process. Such
an effort would better inform the
public and decision-makers on the
extent of potential environmental
impacts and benefits, reduce research
costs and environmental requirements
for project developers, increase
community acceptance, and reduce
risks to financial investors.
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■
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FIGURE 1: UNITED STATES OFFSHORE WIND RESOURCE

This report calls on government
and stakeholders to create the
political climate and economic
conditions necessary to jumpstart
the offshore wind industry in the
Atlantic Ocean. A concerted,
diverse, and well-organized effort is
needed. This must include
initiatives to:
1. Accelerate the transition from
fossil fuels to clean energy.
The region’s economic and
environmental future depends on
increasing energy efficiency and
the use of renewable energy
technologies.

Source: National Renewable Energy Laboratory

U.S. land-based and offshore wind resource estimates at 50-m height
(wind classes 3-7)

2. Jumpstart the offshore wind
industry and individual projects
in the Atlantic Ocean by:
■ Improving the offshore wind

permitting process;
■ Supporting policies and

investments that spur offshore
wind development;
■ Identifying and reviewing high

priority zones off the Atlantic
Coast with minimal conflict to
the environment and to other
ocean users that can be
prioritized for quicker permitting;
■ Increasing research on offshore

wind technologies and their
associated benefits and risks,
including wildlife and fishing
impacts;
■ Advancing efforts to promote

jobs from this industry,
especially manufacturing and
other high-paying jobs;
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■ Promoting appropriately-sited

offshore wind farms;
■ Coordinating regional planning

and economic development,
including ports, vessels,
transmission investment, and
other shared opportunities; and
■ Educating policymakers and the

public about the benefits of
offshore wind.
3. Ensure the protection of the
Atlantic Ocean and its precious
resources. While each Atlantic
state is unique in terms of the
availability of offshore wind, local
politics, and mix of energy
sources, the one constant should
be a comprehensive effort to
protect the Atlantic Ocean as a
priceless and connected
ecosystem. Offshore wind can

help protect the Atlantic Ocean
from climate change and studies
show that projects can be sited
to avoid large-scale and longterm ecological impacts.
4. Create a diverse and powerful
Atlantic offshore wind network.
In order to realize the full
potential of offshore wind,
organizations (including labor
representatives, conservation
groups, community groups,
commercial and recreational
fisherman, consumer
organizations, and businesses)
must create a clear regional
vision for Atlantic offshore wind
and create the political power
needed to advance key policies
and projects.

FIGURE 2: ATLANTIC OCEAN: PRIME OFFSHORE WIND
The Atlantic’s shallow water characteristics combined with excellent wind speed make it an ideal location
for offshore wind farms: 93 percent (42 out of the 45) of offshore wind projects worldwide are in shallow
waters (zero to 30 meters deep); and close to 50 percent (49.7) of the United States’ shallow water
offshore wind is along the Atlantic coast. New promising technologies are being deployed in depths greater
than 30 meters as well.

Total offshore wind in
areas <30 miles out and
<30 meters deep (GW)

Potentially limited by
environmental or
socioeconomic factors6 (GW)

Approximate
available offshore
wind resource7 (GW)

New England
& New York

100.2

60.12

40.1

New Jersey —
North Carolina

298.1

178.86

119.24

South Carolina —
Florida

134.1

80.46

53.64

Totals

532.4

319.44

212.98

Source: National Renewable Energy Laboratory, September 2010. Large-Scale Offshore Wind Power in the United States: Assessment of
Opportunities and Barriers; p. 3

FIGURE 3: REGIONAL OPPORTUNITIES AND DIFFERENCES

New England
& New York

Advantages

Challenges

Strong and consistent wind

Some good wind sites are in
deeper water, especially in Maine

Many shallow water sites
Storms are usually within design standards

Mid-Atlantic
(New Jersey —
North Carolina)

Large areas of shallow water that are very
well-suited for current offshore technology

Hurricanes, especially in North
Carolina

Northern states: strong wind

Southern states: electricity
costs are relatively low

Southern states: wind speeds diminish
slightly, but milder climate and shallower
water may provide overriding benefits
South Atlantic
Bight
(South Carolina
— Florida)

Large area of shallow water farther
from shore
Milder climate and shallower water may
provide overriding benefits

Hurricanes
Wind speeds are lower
Electricity costs are relatively low
Based on current technology, Florida’s
offshore wind potential is limited

Source: National Renewable Energy Laboratory, September 2010. Large-Scale Offshore Wind Power in the United States: Assessment of
Opportunities and Barriers; p. 56-57. U.S. Energy Information Administration, October 14, 2010. Average Retail Price of Electricity to Ultimate
Customers by End-Use Sector.
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Atlantic Offshore Wind
Projects

Up and down the coast, the Atlantic
states are making significant progress
in jumpstarting the offshore wind
industry in America. Approximately
6 GW of projects have been proposed
and many are advancing through the
permitting process. This amount of
power is the equivalent of 4 - 6
average coal-fired power plants,
enough to power 1.4 - 1.7 million
average U.S. homes. Generating this
much electricity from fossil fuels
would emit 9 - 10.8 million metric
tons of carbon dioxide – the
equivalent amount of carbon dioxide
emitted by 1.6 - 2.0 million cars
annually.
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FIGURE 4: ATLANTIC OFFSHORE WIND PROJECTS

STATE

PROPOSED PROJECTS

ADVANCING PROJECTS

Proposed projects have been publicly
announced and are at a variety of initial
stages in the planning process. MW is listed
nameplate capacity.

Advancing projects meet all of the criteria for
proposed projects, and have taken additional steps,
including leasing, permitting, power contracts, and
other concrete steps toward project completion.

MAINE

Demonstration Offshore Wind Farm — 25MW
Monhegan Island deep water testing site — 110 KW

NEW HAMPSHIRE

1 test turbine — 10KW

MASSACHUSETTS

Hull Offshore Wind Energy Project — 12 MW

Cape Wind — 468 MW

RHODE ISLAND

Rhode Island Sound Wind Farm — 384 MW

Block Island Wind Farm — 28.8 MW

NEW YORK

NEW JERSEY

Long Island-NYC Offshore Wind Project — 350 MW to 700 MW

OffshoreMW — 350 MW

Garden State Offshore Energy Project — 350 MW
Fisherman’s Energy Atlantic City — 20 MW
Fisherman’s Energy Wind Farm — 330 MW
NRG Bluewater Wind Project — 350 MW
OffshoreMW — 350 MW

NRG Bluewater Wind Park — 200 MW to 600 MW

DELAWARE

MARYLAND

Ocean City Wind Farm — 600 MW

VIRGINIA

Apex Hampton Roads Wind Project — 500 MW
Seawind Renewable Energy Corp. Wind Farm —
400 – 800 MW
Hampton Roads Demonstration Project —
3 test turbines

NORTH CAROLINA

Outer Banks Ocean Energy Project — 600 MW

SOUTH CAROLINA

Palmetto Wind Project, Clemson University
wind monitoring project

GEORGIA

Southern Winds Project — exploratory lease
application for monitoring towers

FLORIDA

No current offshore wind projects

TOTALS:

2.84 — 3.25 GW

GRAND TOTAL:

5.32 — 6.47 GW

2.47 — 3.22 GW

The data for this chart is based on NWF’s report “Offshore Wind in the Atlantic: Growing Momentum for Jobs, Energy Independence, Clean Air, and Wildlife
Protection,” released 12/1/10. Available online at: www.nwf.org/offshorewind
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Potential Fish and Wildlife Impacts
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effort to study the environmental and
human effects from installed offshore
wind facilities, including over 280
research studies and assessments
currently underway. The report
concludes:

Denmark has conducted the
most extensive before-aftercontrol-impact study in the
world. The most recent
environmental monitoring
program from this study,
spanning more than five years,
concluded that none of the
potential ecological risks appear
to have long-term or large-scale
impacts (DEA 2006).122
European studies are useful, but
different conditions do exist in the
Atlantic. As with any major
construction activity, sound science
should guide the development of siting
standards to help developers avoid,
minimize, and mitigate direct and
indirect impacts of wind energy on our

ocean resources. Atlantic Coast
habitats and environmental resources
that may be directly or indirectly
impacted by offshore wind include
seafloor habitats, coastal habitats,
fishery resources, marine mammals,
marine and coastal birds, and bats.123
Fishery resources can be impacted
by offshore space-use conflicts,
artificial reef effects, habitat
alteration, noise from pile driving, and
effects from electromagnetic fields.124
Benthic studies have found that the
addition of hard structures associated
with wind turbine monopoles in the
North Sea actually increase local
aquatic diversity.125 The artificial reef
effect from offshore wind is likely to
change localized fisheries, making
them more or less productive for
fishermen.126 While more studies are
needed, certain approaches to mitigate
impacts on fishery resources can be
utilized. Bubble-curtains, air gaps, and
the quietest equipment and techniques
can potentially reduce the temporary
and localized noise impacts from pile
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The Atlantic Ocean and its estuaries
and coastal areas are home to a rich
array of fish and wildlife species.
While extensive research in Europe
reveals that offshore wind projects do
not appear to have long-term or
large-scale impacts,120 major data gaps
for the Atlantic Ocean still exist and
site-specific impacts need to be
evaluated. A coordinated,
comprehensive, and well-funded effort
is needed to address these gaps and
improve the permitting process. Such
an effort would better inform the
public and decision-makers on the
extent of potential environmental
impacts, reduce research costs and
environmental requirements for
project developers, increase
community acceptance, and reduce
risks to financial investors. Currently,
the burden for this research has
unfairly fallen on the first generation
of individual project developers.121
The U.S. Department of Energy’s
“20% Wind Energy By 2030” report
discusses Europe’s major scientific

development with the many other
uses of coastal and marine resources.
Federal and state government
agencies participating in this planning
framework should not delay current
and proposed wind projects. Instead,
they should work collaboratively with
other key stakeholders to guide
offshore wind development in a
manner that protects key interests
including fish and wildlife resources.
Finally, it is crucial that policy
makers create a workable framework
for siting individual projects. It must
focus on minimizing risks to coastal
and marine habitats, fish and wildlife,
and other key resources while allowing
flexibility for wind developers to
design unique avoidance,
minimization, and mitigation
measures to address site-specific
conditions. Key features of such a
framework should:
■

■
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driving. Habitat alteration from power
cables could be avoided through
alternative routes or minimized
through horizontal directional drilling,
while burying cables and properly
shielding them could help reduce
electromagnetic fields.127
Baseline information that would help
predict the presence and absence of
certain marine mammals off the
Atlantic Coast remains limited, and
increasing our understanding of key
species’ life history traits and critical
habitat is important. As to the ability of
offshore wind energy development to
coexist with marine mammals, some
post-construction monitoring studies
in Europe, primarily the North Hoyle
offshore wind farm, are finding “no
measurable indication that any
significant environment impact has
occurred” and that construction
impacts dissipate within a year or two.
Nevertheless, we know that
anthropogenic sound can temporarily
or permanently impair marine

mammals’ vitally important ability to
process and use sound. More
information is needed on potential
effects from the noise produced from
construction and operation of offshore
wind, as well as the nonacoustic
effects of facility footprint and
infrastructure on migration.128
Much like onshore wind
development, there is the potential for
Atlantic offshore wind turbines to
impact marine and coastal birds and
bats, including millions of migratory
birds that traverse the Atlantic Flyway,
pelagic species (petrels, shearwaters,
etc), and those that nest and winter
along the Atlantic Coast. Expanding
our knowledge about the seasonal
distribution and abundance of key
species will be critical to
understanding the potential risk of
collision or behavioral change from
offshore wind development. There is
some evidence of localized coastal
wind turbines placed near tern
colonies resulting in a surprisingly high
avian mortality rate. Avian studies in
the North Sea have found indirect
impacts through habitat loss or
fragmentation. While some seabirds
return to the offshore wind turbine
matrix post-construction, studies
indicate that others, such as Longtailed Ducks, will no longer utilize the
area. This “avoidance” can include
displacement from foraging areas and
disruption of daily or seasonal
movement patterns.
Beyond research, another key siting
priority is to ensure that decisions on
offshore wind are part of the federal
and state governments’ vision for the
sustainable use of their coastal and
marine resources. Under the
President’s recent Executive Order on
ocean policy, a new legal framework
has been established for coastal and
marine spatial planning, one that calls
for an unprecedented degree of
collaboration among federal and state
agencies. This is a crucial opportunity
for coordination of wind energy

Give priority to areas where current
state or federal landscape-scale
analyses indicate:
o

minimal impacts on fish and
wildlife and other key resources;

o

a strong and consistent wind
resource; and

o

opportunities to connect to the
grid through an existing onshore
substation or through the
proposed Atlantic Wind
Connection transmission line.

Minimize wind siting in biologicallysensitive areas, such as:
o

shoals, boulder reefs, and rocky
cobble areas which support large
aggregations of fish and wildlife
populations;

o

the mouths of inlets —– hot-spots
for daily and seasonal fish and
wildlife movement between
estuarine and near-shore
ecosystems;

o

threatened or endangered
species habitats; and
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areas critical to migration,
breeding, wintering, or other
sensitive life stages needed to
sustain healthy populations of
wildlife.

■

Steer projects further offshore, thus
helping avoid environmental and
other potential conflicts, such as
military needs and navigation.
In general, avian species abundance
and diversity declines further from
the shoreline.129

■

Utilize best management practices
and mitigation strategies to
minimize project risks.

■

Establish comprehensive monitoring
programs that facilitate an adaptive
management approach to projects
and support continuous
improvement in project
development.

Herb Houghton
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Endnotes
Endnote numbers refer to the placement of this section in the full report. To read the report and view
the complete list of citations, visit: www.nwf.org/offshorewind
120

■

■

Ensure that funds are available to
address unavoidable impacts on fish
and wildlife, including cumulative
impacts.
Consider future shifts in wildlife
geographic ranges and other
ecological changes that will result
from climate change.

US DOE (July 2008). 20% Wind Energy by 2030: Increasing Wind Energy’s Contribution to U.S.
Electricity Supply. DOE/GO-102008-2567; p. 124; available at: http://www.nrel.gov/docs/fy08osti/41869.pdf
(accessed October 26, 2010)

121

The needs are clear: identification of data gaps and associated baseline data; reaching U.S.-applicable
conclusions from European fish and wildlife studies; developing publicly-available fish and wildlife
databases; undertaking site specific fish and wildlife studies; researching and developing better preconstruction and post-construction tools, methods, and metrics for offshore wind; and reaching
stakeholder consensus on fish and wildlife risk assessment strategies. See: US DOE (September 22, 2010);
pp. 34-5.

122

US DOE (July 2008); p. 124. The Danish study can be found at
http://193.88.185.141/Graphics/Publikationer/Havvindmoeller/index.htm. For additional information on
European studies, http://www.wind-energy-the-facts.org/en/environment/chapter-2-environmentalimpacts/impacts-on-marine-mammals-and-sea-birds.html. (accessed November 18, 2010)

123

■

■

Gather information on cumulative
impacts and integrate such
information into decision-making
processes.
Address potential impacts on
commercial and recreation fisheries,
transportation routes and vessel
traffic safety, scenic resources,
coastal communities, historic and
cultural resources (including
shipwrecks), radar, military
readiness, and other technical
challenges.

Fox, T.; Desholm, M.; Kahlert, J.; Petersen, I.K.; and Christensen, T.K. (November 2006). Assessing effects
of the Horns Rev and Nysted offshore wind farms on birds — conclusions from 6 years’ monitoring. Final
Results Conference, November 27-29, 2006, National Environmental Research Institute; available at:
http://www.bluewaterwind.com/pdfs/Horns_Rev_and_Nysted_six_years.pdf (accessed October 26, 2010)

124

MMS (2009), Survey of Available Data on OCS Resources and Identification of Data Gaps, MMS Report to
the Secretary of the Interior. OCS Report MMS 2009-015; pp 8-9; available at:
http://www.doi.gov/whatwedo/energy/ocs/loader.cfm?csModule=security/getfile&PageID=37041 (accessed
October 26, 2010)

125

Boehlert, G.W. and Gill, A.B. (2010). Environmental and Ecological Effects of Ocean Renewable Energy
Development: a current synthesis. Oceanography. Vol. 23(2). pp. 76-77; available at:
http://www.tos.org/oceanography/issues/issue_archive/issue_pdfs/23_2/23-2_boehlert.pdf (accessed
November 13, 2010). See also: Brandt, M.J.; Diederichs, A.; and Nehls, G. (2009). Harbour Porpoise
Responses to Pile Driving at the Horns Rev II Offshore Wind Farm in the Danish North Sea. BioConsultSH
Final Report to DONG Energy; available at:
http://www.dongenergy.com/SiteCollectionDocuments/NEW%20Corporate/HR2/Marsvins_reaktionsmonst
re.pdf (accessed November 12, 2010)

126

MMS (2009); pp. 9, III-36.

127

MMS (2009); p. III-36. See also: Michel, J. et al. (2007). Worldwide Synthesis and Analysis of Existing
Information Regarding Environmental Effects of Alternative Energy Uses on the Outer Continental Shelf.
Prepared for and published by the U.S. MMS. OCS Report MMS 2007-038; pp. 5-38, 5-72, 5-73, 5-81;
available at: http://www.boemre.gov/itd/pubs/2007/2007-038.pdf (accessed November 12, 2010)

128

■

Ensure a meaningful opportunity for
stakeholders to comment and shape
proposals.

See: Lemming, J.; Morthorst, P.E.; and Clausen, N.E. (January 2008). Offshore Wind Power Experiences,
Potential and Key Issues for Deployment. Riso National Laboratory for Sustainable Energy, Technical
University of Denmark; available at:
http://www.dtu.dk/Service/Telefonbog.aspx?lg=showcommon&id=244344 (accessed October 26, 2010);
see also: Everaert, J. and Stienen, E.W.M. (2007). Impact of wind turbines on birds in Zeebrugge (Belgium) Significant effect on breeding tern colony due to collisions. Biodivers Conserv 16:3345-3359; available at:
www.vliz.be/imisdocs/publications/129846.pdf (accessed October 26, 2010)
129

Bird density is much more decreased in offshore environments than in land-based environments. See:
Gordon, C. (December 2009). Integrating Wildlife Risk Considerations into Offshore Wind Permitting
Processes: Challenges and Opportunities,” Pandion Systems, Inc., Presentation given at the AWEA Offshore
Wind Project Workshop; slide 6; available at:
http://www.pandionsystems.com/LinkClick.aspx?fileticket=sbvFUCq06zQ%3d&tabid=149 (accessed
October 26, 2010)
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