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demonstrated that, while more than half of the relevant bird species avoid entering 
the operational areas of wind facilities, some species exhibit little avoidance and are 
affected more than others. Some species face signifi cant displacement from feeding 
areas. The PEIS cites these overseas studies, but indicates that it is unknown how 
the results of the Danish studies will apply to projects on the OCS—different species 
exhibit different avoidance behaviors, and the impacts could vary depending on the 
location of wind energy facilities with respect to feeding and breeding fl ight paths. 
The MMS suggests several ways to mitigate the impacts to birds, from surveying 
potential sites to determine feeding, nesting, and wintering areas, to painting distal 
portions of blades with contrasting colors to increase visibility.

Wind energy also runs the risk of potential damage from spills (turbine lubricants 
or oil from maintenance vessels, for example). Although the MMS notes that spills 
are less likely from alternative energy facilities than from oil and gas facilities, the 
PEIS nevertheless proposes spill prevention and 
response plans. 

The MMS PEIS sees potential impacts to threat-
ened and endangered marine mammals from ves-
sel strikes and from noise during construction, 
maintenance, or decommissioning. The MMS fi nds 
that populations of certain marine mammals are 
already so critically low that further loss of indi-
viduals could have population-level impacts. For 
example, there are only an estimated 300 North 
Atlantic right whales remaining. To mitigate im-
pacts on those species, wind projects should avoid 
mating, feeding, and calving areas and migration 
routes. Moreover, they need to stop construction 
when marine mammals are nearby and cut pilings 
rather than using explosives in decommissioning.

Builders need to avoid locations where sensi-
tive species reside on seafl oor habitats, and sea 

The MMS requires impact research on 
the effect of OCS projects on endangered 
species, like the right whale, and asks 
developers to avoid mating, feeding, and 
calving areas and migration routes.
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turtle nesting sites, as well. Other ways to 
minimize the effects of wind projects, ac-
cording to the PEIS, could involve:
■ nonintrusive construction techniques 
(like onshore manufacturing of facility 
components);
■ siting that avoids onshore facilities in 
sensitive areas;
■ timing activities to avoid nesting activi-
ties of bats, terrestrial birds, and turtles;
■ avoidance of sensitive fi sh, marine mam-
mal, and turtle habitats and deterrence of 
wildlife from the area prior to pile-driving 
(with the use of horn blasts, for example);
■ reduced vessel speeds near barrier is-
lands and avoidance of sensitive coastal 
areas; and
■ the use of signage and lighting to mini-

mize marine navigation and aviation hazards.
The PEIS assumes that wind projects would not be sited in the immediate vicinity 

of offshore marine protected areas and recommends coordination with the Depart-
ment of Defense to avoid impacts on military use areas. 

Proper siting is therefore a key aspect of mitigation of environmental impacts. 
Unsurprisingly, the MMS PEIS recommends coordinating surveys with the U.S. Fish 
and Wildlife Service, National Marine Fisheries Service, state fi sh and wildlife au-
thorities, and the Department of Defense to avoid sensitive areas. It also suggests 
some survey methodologies (such as the use of a specifi c type of sonar) that would 
be less likely to damage the hearing of marine mammals. 

Energy from Waves
Wave energy conversion (WEC)—the study of energy production from ocean waves—
is in the early stages of development and, as a result, the MMS PEIS discusses a variety 
of WEC technologies. The technologies vary in size, anchoring method, spacing, in-
terconnection, array patterns, and water-depth limitations. The PEIS notes that wave 
energy studies have been conducted from 1.2 to 8.1 miles offshore. 

Point absorber technology uses wave energy to raise and lower a buoy in a hydrau-
lic system that powers a generator. The resulting power is transmitted from several 
buoys to shore by a common undersea power cable. Testing of point absorber units 
has increased over the past few years. For example, Ocean Power Technologies 
installed a demonstration unit rated at 40 kilowatts (KW) off the coast of Atlantic 
City, NJ, in 2005; installed another in the Pacifi c Ocean off the coast of Oahu, HI, to 
provide power for a United States Marine Corps base; and expects to begin opera-
tion of a commercial-scale facility with a projected initial rating of 1.25 MW off the 
coast of Santoña, in northern Spain. Ocean Power Technologies has also proposed, 
with Pacifi c Northwest Generating Cooperative, a 50-MW commercial facility off the 
coast of Reedsport, OR.

Attenuators are long, multi-segment fl oating structures that use the differing 
heights of waves along their length to fl ex the area between segments, driving hy-
draulic pumps or other converters. A cable connects each unit to a junction box at 
the seabed, which sends power from multiple structures through a common cable 
to shore. A commercial facility funded by a consortium headed by Portuguese 
renewable energy company Enersis is operating off Agucadoura, in northern Por-
tugal, consisting of three Pelamis units supplied by Ocean Power Delivery, with a 
combined rating of 2.25 MW. An expansion of that facility to 28 turbines generating 
more than 20 MW is planned. The PEIS identifi ed Hawaii, Oregon, California, Mas-
sachusetts, and Maine as potential sites for attenuator facilities. 

Turbines (above) for the world’s fi rst 
commercial-scale tidal energy system 
will be deployed in Northern Ireland’s 
Strangford Lough—generating enough 
electricity for 1,000 homes. Following a 
successful test of the AquaBuoy 2.0 wave 
energy technology (below), FERC issued 
its fi rst license for a “hydrokinetic” pro-
ject in Washington state.
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Overtopping devices contain reservoirs that fi ll with water from waves crashing 
over the top of the walls. The water, higher than the surrounding ocean, is then re-
leased through hydroturbines. Wave Dragon ApS has installed a prototype project off 
the coast of Denmark and is in the process of constructing a 7-MW demonstration 
project off the coast of Wales. 

Terminator devices are perpendicular to the direction of wave travel: They create 
power by either capturing or refl ecting the power of the waves. Although current 
technology has been installed onshore or 
close to shore, newer fl oating versions are 
being developed for offshore use. Oceanlinx 
(formerly Energetech Australia) expects to 
connect a 450-KW prototype off the coast of 
Port Kembla in Australia to the commercial 
grid in early 2008 and has agreements to 
develop projects in Cornwall and Namibia. 
Oceanlinx has already begun to pursue proj-
ects in state waters off the United States: 
Last year, it signed a nonbinding memo-
randum of understanding with the State of 
Rhode Island for a project in state waters 
near Block Island and Point Judith; it also 
applied for a preliminary Federal Energy 
Regulatory Commission permit for a proj-
ect in state waters near Florence, OR. The 
potential power from terminator devices is 
between 500 KW and 2 MW, depending on 
the wave “climate” in a particular location 
and on the size of the device.

The PEIS analyzes the same categories of 
impact analysis as for wind projects. As with 
wind projects, the one potential major im-
pact noted was for marine mammals, from 
collisions with facilities or entanglements 
in moorings. Overall, however, the PEIS an-
ticipates in most areas that wave projects 
would have fewer impacts than those for 
wind. For example, WEC construction would 
be less intrusive, and there would be greatly 
reduced impacts on birds (other than diving 
birds) and the viewshed.

Still, the MMS PEIS notes potential impacts 
on wave height and energy—a large wave 
energy facility could cause a 10-15 percent reduction in waves, though that impact 
would dissipate within a couple miles of the facility. Also, there is the potential for 
entrainment of fi sh, though the PEIS does not consider that likely to be a major im-
pact; and the MMS concludes that population-level impacts are unlikely for most fi sh 
species. The PEIS also notes the potential for turtles to be drawn into overtopping 
devices, and suggested mitigation—avoiding the use of these devices in areas of 
turtle hatchling aggregation and the development and the use of technologies akin 
to “turtle exclusion devices” (TEDs), which serve to eject sea turtles (and other large 
animals) from shrimp and fi shing nets.

Ocean Current Energy
Technology to capture the energy contained in ocean currents is an adaptation 
from tidal extraction technology and is early in development; it is up in the air as to 
whether it will be successful at all. The approach uses turbines similar to those for 

The potential power from terminator 
devices (top) is between 500 KW and 
2 MW, depending on the wave “climate” 
in a particular location and the size of 
the device. Wave Dragon has installed 
a prototype overtopping device off the 
coast of Denmark (bottom) and is build-
ing a 7-MW demonstration project off 
the coast of Wales.

C
o

u
rt

e
sy

: 
W

a
ve

 D
ra

g
o

n
C

o
u

rt
e

sy
: 

P
e

la
m

is
 W

a
ve

 P
o

w
e

r 
L

td
.



74   E L E C T R I C  P E R S P E C T I V E S

wind energy production. Whereas tidal energy projects closer to shore use bidirec-
tional turbines to capture the ebb and fl ow of tides, ocean current projects use uni-
directional turbines that would operate at near capacity up to 80 percent of the time. 
The use of ocean currents for energy production requires a strong, steady current, 
and the only ocean current in the MMS’s jurisdiction with the necessary strength is 
the Florida Current, located off the eastern coast of North America. These projects 
would be 12 to 16 miles offshore, at depths of 985 to 1,640 feet. Several small test 
projects are operating or are in the planning stages. Because the implementation 
of this technology has been so limited, and despite the differences between ocean 
and tidal energy, a tidal energy pilot project in New York’s East River (the fi rst in the 
United States) may provide some useful information about the environmental im-
pacts of submerged turbines. There are concerns about fi sh collisions with turbines, 
for example. For the East River project, developer Verdant Power has implemented 
18 months of continuous monitoring with sonar to address public concerns about 
the project’s impacts on fi sh. (The company temporarily halted the project to repair 
damage to the turbines from the stronger-than-expected tides in the river.)

The MMS PEIS identifi es impacts for ocean current projects similar to those of wave 
energy projects. As with all three technologies, there is a potentially major impact 

on marine mammals. For 
ocean current technology, 
that impact would be due 
to turbine strikes or en-
tanglement in moorings. 
Mitigation measures in-
clude careful siting, use of 
design features or manage-
ment measures, and sonic 
pingers that emit warning 
sounds to marine mam-
mals. The PEIS also notes a 
potential impact on turtles, 
here caused by rotor colli-

Whereas tidal energy projects closer 
to shore use bidirectional turbines 
(above) to capture the ebb and fl ow of 
tides, ocean current projects use uni-
directional turbines that would operate 
at near capacity up to 80 percent of the 
time.
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sions and entanglement in moorings, especially for facilities in sensitive areas—and 
it suggests the same development and use of TEDs as it did for WEC projects. 

Future Waves
While the technological scope of the MMS PEIS is modest, it sets forth a universe of 
potential impacts that developers must consider for individual projects. More, it 
provides interim policies and best management practices to evaluate projects before 
comprehensive standards are set forth in regulations for the offshore alternative en-
ergy program. Although impacts on birds and on the viewshed have received a great 
deal of media attention in connection with wind projects, and the impact on fi sh is 
being analyzed extensively in connection with the fi rst tidal project in the United 
States, the potentially major impacts from wind, wave, and ocean current projects 
identifi ed by the MMS also include the risk of damage from spills of oil and hazard-
ous materials; and impacts on certain marine mammals, sea turtles, and sensitive 
areas of seabed.

The decision to allow projects to be evaluated on a case-by-case policy refl ects a 
change in MMS policy, as it had not proposed that it would consider new projects 
pending its issuance of fi nal regulations for this program. There are already reports 
of alternative energy projects newly proposed for the OCS, including a 167-turbine 
wind farm proposed 15 to 18 miles off Jones Beach on Long Island. Finally, the MMS

will update these policies and best management practices as needed while the 
regulations are pending. The Service plans to issue a notice of proposed rulemaking 
in spring 2008.

In addition to the proposals for commercial alternative energy projects on the 
OCS, the MMS will soon begin to evaluate the proposals for data collection facilities 
and the testing of technology to capture wave and current energy—although not for 
testing of wind turbine technology. The MMS solicited applications for leases and 
comments on the terms of such leases, and that comment period has concluded. 
Therefore, in addition to giving the green light to proceed with commercial projects, 
the MMS has indicated that research on natural resources and alternative energy 
technology should also begin on the OCS in the near future.  ◆

In December 2006, Verdant Power in-
stalled its fi rst free fl ow turbine at the 
Roosevelt Island Tidal Energy project in 
New York City. These turbines rotate at 
a slow rate, allowing for safe fi sh pas-
sage and causing minimal environmen-
tal impact. To monitor fi sh movement 
in and around the test turbine fi eld, the 
company deployed a large-scale array of 
24 split-beam hydroacoustic transducers 
(inset) that will monitor the area 24/7 for 
18 months.
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