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Recently, it has been recognized that large wind resources exist above the 
Atlantic Ocean, close to East Coast cities. Several manufacturers have 
developed large wind electric turbines and have placed these in waters 
approximately 30m in depth off some European coasts. Now the resources, 
technology, and economic viability have all come together in the eastern U.S. 
with the potential for large-scale deployment, along with the development of a 
comprehensive regulatory framework [1, 2].      
 
The vision for large-scale offshore wind turbines is not new. Floating systems 
were suggested as early as 1972 [3], but it was not until the mid-1990s, after the 
commercial wind industry was well established, that the mainstream research 
community and commercial interests took up the topic again. Europe has led 
with 17 offshore wind turbines since 19912 driven by land-use constraints, 
climate change reduction efforts, governmental financial 
incentives/mechanisms, and an abundance of offshore wind resources. Fixed-
bottom technology has been deployed on “mono-piles” and “gravity 
foundations” in water depths shallower than 20m. The potential exists for future 
commercial applications resulting in offshore wind turbine development of 10 
gigawatts by 2010 and 70 gigawatts by 2020. As the technology looks to 
advance into deeper water, support structures will become larger and more 
costly, motivating designers to mount the largest turbine possible to minimize 
the total cost per megawatt (MW). Ideas include floating platforms that may be 
economical for deploying offshore wind turbines at some deep sites.      
 
The offshore wind resource is extremely abundant, with the U.S. energy 
potential ranked second only to China [4]. Figure 1 shows a U.S. wind resource  

                                                
1This paper ties together themes that will be discussed during the offshore wind 
power panel. Views expressed herein are those of individual authors’ and do not 
necessarily represent positions of the organizations with which they are 
affiliated. 
 
2www.offshorewindenergy.org/ 
www.greenpeace.org/raw/content/international/press/reports/offshore-wind-
implementing-a.pdf 
www.ewea.org/index.php?id=203 
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map by water depth. While wind resources are available in water depths 
shallower than 20m, deeper water areas provide significant additional resources. 
 
The first two projects to file complete permit applications off the U.S. coast are 
in Nantucket Sound (bounded by Cape Cod, and the inhabited islands of 
Martha’s Vineyard and Nantucket), and off Long Island, NY. A private 
company, Cape Wind Associates, is developing the Nantucket Sound project. Its 
proposal calls for the installation of 130 turbines in a 24-square mile area, 4.7 
miles from the nearest shore location on Cape Cod and considerably further 
offshore from Martha’s Vineyard and Nantucket. Cape Wind plans to install  
3.6- MW turbines that would rise 420 feet from sea level to the tip of the blade. 
This proposal is projected to generate the equivalent of about 75% of the 
electrical needs of Cape Cod, or 10% of the demand of the entire state of 
Massachusetts [5]. The then lead federal agency, the U.S. Army Corps of 
Engineers (USACE), issued a Draft Environmental Impact Statement (DEIS) on 
the project in November 2004 [6]. Section 388 of the Energy Policy Act of 2005 
provides for a transition of federal lead agency authority from USACE to the 
Minerals Management Service (MMS), with MMS intending to issue a revised 
DEIS during spring 2006. 
 
In contrast to the private-developer driven Cape Wind project, the proposed 
project off the south coast of Long Island is to be developed by the Long Island 
Power Authority (LIPA), a state power authority, and FPL Energy, the largest 
wind-energy developer in the U.S. In early 2002, a LIPA study revealed an 
untapped potential of over 5,000 MW of wind energy off Long Island’s shores 
[7]. A subsequent site assessment identified a 52-square nautical mile area off 
the south shore of Long Island for development consideration [8]. LIPA issued a 
Request for Proposals for the development, construction, ownership and 
maintenance of a 100- to 140-MW offshore wind park in the preferred siting 
area, with FPL Energy ultimately selected for project development. The 
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proposed Long Island Offshore Wind Park consists of 40 wind turbines, each 
capable of generating 3.6 MW of electricity and located southeast of Jones 
Beach State Park and southwest of Robert Moses State Park. The nearest turbine 
to shore will be approximately 3.6 miles while the farthest is approximately 5.5 
miles. The turbines will be arranged in multiple rows, spaced one-third to one-
half mile or more from each other. On April 26, 2005, LIPA and FPL Energy 
filed a joint Section 10 application with the USACE seeking authorization to 
install a 140 MW offshore wind energy park off South Shore, Long Island. 
LIPA will be responsible installation and operation of the buried 138-kilovolt 
cable while FPL Energy will construct, own, operate and maintain the offshore 
substation and wind turbines. As part of the transmission line environmental 
review, LIPA will be submitting an Article VII application for approval of the 
138-kilovolt-transmission line under state jurisdiction. National Environmental 
Policy Act compliance is currently being addressed by the MMS. 
 
Offshore wind projects, have numerous public benefits but are not without 
controversy and indeed raise environmental and socio-cultural issues. A 
frequently identified public concern is their impact on local and migrating 
species of wildlife that may occur during all phases of offshore wind 
development, and include habitat alteration, temporary or permanent habitat 
displacement, increased levels of underwater noise and vibration, and in some 
cases, mortality [9]. While avian and bat collisions with wind turbine rotor 
blades have often been an impact of terrestrial wind facilities, these may be 
reduced offshore as has been demonstrated in operating offshore wind farms in 
Europe. The nature, direction (positive or negative) and severity of impacts on 
marine mammals, sea turtles, birds, fish and benthic species will depend on a 
variety of factors, including geographical and spatial characteristics of the site 
itself; turbine design and lighting; and abundance, distribution, and population 
status of marine species [10, 11]. Many of the wildlife impacts that occur during 
construction and decommissioning phases will likely be of short duration and 
localized to the immediate area, resulting in temporary habitat displacement for 
some species. Impacts that occur during the operation of an offshore wind 
facility, such as increased levels of underwater noise and vibration, represent a 
long-term habitat change to which species must either adapt or abandon the 
wind farm area to find new habitat. On the other hand, artificial reefs may 
provide habitat enhancements. 
 
Wildlife impacts (and other externalities) that result from wind power generated 
electrical power, however, should not be viewed in isolation, but rather need to 
be considered relative to the wildlife impacts and other environmental 
consequences from other forms of energy production [6, 9–11]. Impacts from 
fossil fuel burning power plants, for example, include the entrainment and 
impingement of billions of aquatic organisms; thermal pollution of nearby water 
bodies; habitat alteration from resource extraction, processing, and 
transportation activities; air pollutant emissions and greenhouse gases; and 
acidification of aquatic and terrestrial habitats [9]. These impacts are likely to 
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have long-lasting implications for wildlife, such as habitat displacement, 
physical impairment, and reduced breeding potential. In sum, a complete and 
balanced evaluation of offshore wind energy must consider not only the wildlife 
impacts of wind development, but the wildlife impacts should the potential for 
offshore wind energy not be realized—that is, continued growth of fossil fuel 
power production and its associated environmental and wildlife degradation. 
 
Turning last to socio-cultural concerns, the Cape Wind offshore wind proposal 
has generated a vocal, well-funded, and politically connected opposition and 
support groups. The question is whether opposition and support is based on 
well-reasoned judgments about the proposed project’s positive and negative 
impacts. An analysis of a survey by Firestone and Kempton of approximately 
500 local residents provides some answers [12, 13]. They found that the 
majority expects negative impacts from the project, with a much smaller 
percentage expecting positive effects. The most frequently mentioned factor was 
marine life and environmental impacts, followed by electricity rates, aesthetics, 
and fishing and boating impacts [12]. When Firestone and Kempton compared 
survey respondents’ expectations with the findings of scientific studies, they 
found that many of the population’s beliefs appear to be inconsistent with those 
findings. They identify a need for better information on electricity rates; fishery, 
marine mammal and bird impacts; air quality improvements; and job creation. 
  
Firestone and Kempton [12] found Cape Wind supporters to be younger, better 
educated, and more likely to own their own home, while opponents are more 
likely to earn over $200,000/year and more likely to expect to see the project 
from their daily routine. They found some support for a NIMBY hypothesis, but 
not for the stereotype that opposition is simply “rich coastal property owners.”  
They also tested whether a change to the project would affect support (e.g., on 
land, further offshore, proposed by a local government, first of many).  The 
biggest change was a net 36% increase in support if the Cape Wind project was 
the first of 300 such projects, in sum having proportionately larger impacts as 
well as greater benefits. They surmise an “important part of the opposition to 
offshore wind power projects is that the proponents have not always 
successfully articulated a larger vision—that offshore wind is abundant in many 
areas of the world, including this region, off the US East Coast, and that large 
scale development is a plausible outcome of individual successful projects” [12]. 
 
In sum, offshore wind holds much promise as a means to meet electrical demand 
in coastal states, particularly if potential socio-cultural and environmental 
impacts are thoughtfully considered and addressed. We are hopeful that the 
recent action of Congress to authorize the regulation of offshore renewable 
energy development by the Minerals Management Service is a significant step in 
that direction [1].  
 
FPL Energy Note: Cautionary Statements And Risk Factors That May Affect 
Future Results—Statements about future operating results or other future events 
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are forward-looking statements under the Safe Harbor Provisions of the Private 
Securities Litigation Reform Act of 1995. Actual results may differ materially 
from such forward-looking statements. A discussion of factors that could cause 
actual results or events to vary is contained in the SEC filings of the FPL Group. 
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