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1. INTRODUCTION
1.1 National Environmental Policy Act
The National Environmental Policy Act [42 United States Code (U.S.C.) 4321 et seq.; NEPA], the
Council on Environmental Quality’s NEPA regulations [40 Code of Federal Regulations (CFR), Parts
1500 to 1508], and the U.S. Department of Energy’s (DOE’s) NEPA implementing procedures (10 CFR
Part 1021) require that DOE consider the potential environmental impacts of a proposed action before
making a decision. This requirement applies to decisions about whether to provide different types of
financial assistance to States and private entities.
In compliance with these regulations, this Environmental Assessment (EA)
•

Examines the potential environmental impacts of the Proposed Action and the No-Action
Alternative;

•

Identifies unavoidable adverse environmental impacts of the Proposed Action;

•

Describes the relationship between local short-term uses of the human environment and the
maintenance and enhancement of long-term productivity; and

•

Characterizes any irreversible and irretrievable commitments of resources that would be involved
should DOE decide to implement its Proposed Action.

DOE must meet these requirements before it can make a final decision to proceed with any proposed
Federal action that could cause adverse impacts to human health or the environment. This EA provides
DOE and other decision makers the information needed to make an informed decision about the
installation, operation, and eventual decommissioning of the proposed wind turbine. The EA evaluates the
potential individual and cumulative impacts of the proposed project. For purposes of comparison, this EA
also evaluates the impacts that could occur if DOE did not provide funding (the No-Action Alternative),
under which DOE assumes the project would not proceed. The EA does not analyze other action
alternatives.

1.2 Background
In response to a 2010 congressional directive, DOE awarded Federal funding to the University of Maine
(UMaine) and is proposing to authorize expenditure of the funding by UMaine to perform research on and
development of floating offshore wind turbine platforms. The primary objective of UMaine’s research is
to experimentally validate coupled aeroelastic/ hydrodynamic computer models (i.e., computer models
used for design and optimization of the turbine and turbine platform system that predict structural loads,
deflections, dynamics, and turbine power output under various meteorological and oceanographic
conditions) developed by the DOE National Renewable Energy Laboratory (NREL) and others for
floating offshore wind turbines.
UMaine proposes to use DOE funding to design, fabricate, deploy, test, and retrieve one to two
approximately one-third commercial scale wind turbines on floating platforms within UMaine’s
Deepwater Offshore Wind Test Site (test site) in the Gulf of Maine, located approximately 2 to 3 miles
south of Monhegan Island (Figure 1-1). The floating offshore wind turbines would be temporarily moored
at the test site during some or all of July through November of the initial deployment and possibly again
during the same period in second deployment.
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Figure 1-1. Project Location
An evaluation of turbine deployment during the second year is being analyzed by this EA; however,
depending on the results of the first year deployment and available funding, the second may not occur.
The wind turbine platforms would carry sensors and telemetry systems that would provide data to
evaluate motion and structural performance of the floating turbine platforms under combined wind, wave,
and current (physical oceanographic and meteorological) conditions. The data provided by those sensors
and systems would be collected to validate numerical models that predict how the turbines and supporting
platforms would perform under various oceanographic and meteorological conditions. The collected data
would be correlated with the corresponding data collected on an oceanographic buoy, already deployed at
the test site, to evaluate the response of the floating turbine platforms to those physical conditions.
Environmental monitoring would occur, including monitoring of bats and birds, marine life, and noise.
DOE, in coordination with the U.S. Army Corps of Engineers (USACE), which is a cooperating agency,
prepared this EA to evaluate the potential environmental impacts of providing funding to UMaine for the
testing of temporary deepwater offshore wind turbine platforms. In compliance with NEPA and its
implementing procedures, this EA examines the potential environmental effects of DOE’s Proposed
Action (authorizing UMaine to expend Federal funds), UMaine’s proposed project, and the No-Action
Alternative (if DOE chooses not to provide financial assistance for this project). The purpose of this EA is
to inform DOE, USACE, and the public of the potential environmental impacts of the proposed project
and the alternatives.
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1.3 Purpose and Need
1.3.1 DOE’S PURPOSE AND NEED
The purpose of the Proposed Action is to support research on floating offshore wind turbine platforms.
This project would support the mission, vision, and goals of DOE’s Office of Energy Efficiency and
Renewable Energy Wind and Water Power Program to improve performance, lower costs, and accelerate
deployment of innovative wind power technologies. Development of offshore wind energy technologies
would help the nation reduce its greenhouse gas emissions, diversify its energy supply, provide costcompetitive electricity to key coastal regions, and stimulate revitalization of key sectors of the economy.

1.3.2 USACE’S PURPOSE AND NEED
The USACE has regulation and permitting authority under the Clean Water Act and the Rivers and
Harbors Act of 1899 pertaining to discharges of dredged or fill material into waters of the United States
and authorization of structures or work in or affecting navigable waters of the United States. The USACE
purpose is to support the installation and maintenance of one-third scale models of floating wind turbines
within the waters of the state of Maine for the purpose of gathering data to assess the viability of the
technology for future offshore wind development.

1.3.3 UMAINE’S PURPOSE AND NEED
UMaine is proposing the expenditure of federal and cost-share funding to perform research on and
development of floating offshore wind turbine platforms. The primary objective of UMaine’s testing onethird scale floating wind turbines is to obtain motion and structural response data to compare and validate
numerical models developed by NREL that predict structural loads, deflections, dynamics, and turbine
power output under various meteorological and oceanographic conditions. An experimentally validated
numerical model would aid in the development of floating platform technology for offshore wind energy.
These models take into account the time varying wind, wave, and current loads subjected on the platform
and turbine and predict the response including structural loads in the blades, tower, platform, moorings,
and anchors. Because the model takes into account waves, winds, and structural response, the models are
called aeroelastic/hydrodynamic models. These models, once validated, would be used for design and
optimization of floating turbines to help reduce the cost per installed kilowatt.

1.4 Public and Agency Involvement
1.4.1 PUBLIC SCOPING
On September 20, 2010, DOE sent scoping letters to potentially interested local, State, and Federal
agencies, including the Governor of Maine, Maine State Historic Preservation Office (SHPO), U.S. Fish
and Wildlife Service (USFWS), National Marine Fisheries Service (NMFS), USACE, and tribal
organizations with historic ties to the region. DOE also sent scoping letters to other potentially interested
individuals and organizations to solicit public comment (Appendix A), published the scoping letter on the
DOE Golden Field Office Reading Room Website (www.eere.energy.gov/golden/Reading_Room.aspx),
and published a public notice in the Herald Gazette, a local newspaper.

1.4.1.1 Summary of Scoping Responses
In response to the scoping letter, DOE received five comment letters as summarized below:
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National Marine Fisheries Service
•

Indicated the EA should address potential effects of the project to benthic habitat at the test site
and the potential for whales or sea turtles to interact with or become entangled in the mooring
system (addressed in Section 3.4).

•

Stated that DOE is obligated to consult with NMFS about potential project effects to threatened
or endangered species of fish, whales, and turtles that may occur in the project area (Endangered
Species Act), essential fish habitat (Magnuson-Stevens Fishery Conservation Act), marine
mammals (Marine Mammal Protection Act), and fish and wildlife resources (Fish and Wildlife
Coordination Act). Further discussion of DOE’s consultation with NMFS is provided in Section
1.4.2.

U.S. Environmental Protection Agency
•

Indicated that the EA should evaluate how the project affects fish and shellfish resources
(addressed in Section 3.4) and fishing (addressed in Section 3.6); benthic habitat and potential
effects of the project on the seabed and sediment deposition (addressed in Sections 3.2 through
3.4); noise effects on marine life (addressed in Section 3.5); and operation and maintenance
effects (addressed in Sections 3.3 and 3.4).

•

Questioned how study results will be extrapolated to assess potential effects of a scaled-up
project. The Proposed Action considered by DOE in this EA is whether to authorize the
expenditure of Federal funding to perform research and development relating to floating offshore
wind turbine platforms. This analysis will provide insights into whether scaled-up projects are
reasonably foreseeable and help determine their related potential effects (addressed in Section 4);
however, it is beyond the scope of this EA to extrapolate the results to larger-scale projects.

Maine Lobstermen’s Association
•

Indicated support of the State’s goal of energy independence from foreign oil and cautious
support of development of offshore wind energy (no response required).

•

Stressed that development should be sensitive to the economy, local heritage, and the
environment, including effects to lobster, other marine species, habitat, and fishing patterns
(addressed in Section 3).

•

Noted that the Monhegan Island test site was selected through a careful process that included
extensive community outreach and meetings with stakeholders (addressed in Section 2.2).

•

Urged DOE to continue public outreach activities to the affected parties to ensure that all
economic, social, and environmental concerns are well understood (no response required).

Penobscot Bay Watch
•

Stated that the EA should evaluate the cumulative effects of how the test project relates to
anticipated future offshore wind development (addressed in Section 4);

•

Stated that the EA should evaluate potential effects of the project on currents, nutrient flow, and
lobster larvae (addressed in Sections 3.3 and 3.4); fish, shellfish, prey species, and birds
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(addressed in Section 3.4); commercial and recreation fisheries, pleasure sailors, and noise effects
on people (addressed in Sections 3.5 and 3.6); and aesthetic resources (assessed in Section 3.7).
•

Raised questions about the scope of the proposed project (addressed in Section 2.2).

•

Stated that DOE should reexamine the State’s process by which it selected the three test sites. The
Proposed Action considered by DOE in this EA is whether to authorize the expenditure of
Federal funding to perform research and development relating to floating offshore wind turbine
platforms at the proposed Monhegan Island test site. (Evaluating the State’s process by which the
Monhegan Island test site was, or other sites were, selected is outside the scope of this EA and
DOE’s obligations under NEPA; no response required.)

•

Because floating wind turbines are removable, stated that the project should have far fewer
irreversible and irretrievable commitments of resources than fixed monopole wind turbines
(addressed in Section 3.10).

Edie Caldwell, Rockport
•

Stated general opposition to offshore wind turbines being in the Gulf of Maine (no response
required).

1.4.2 CONSULTATION ACTIONS
DOE has initiated consultation with the following Federal and State agencies regarding the potential
environmental impacts associated with the proposed project (Appendix B contains consultation letters):
•

•

•

Section 7 Endangered Species Act, Marine Mammal Protection Act, Magnuson-Stevens Fishery
Conservation and Management Act
–

Initial consultation letter sent to NMFS on February 2, 2011

–

Letter sent to NMFS on May 4, 2011 requesting concurrence with a may affect, but not likely
to adversely affect finding for Endangered Species Act (ESA)-listed fish, marine mammals,
and sea turtles and for Essential Fish Habitat under the Magnuson-Stevens Fishery
Conservation and Management Act, and concurrence that incidental take of protected marine
mammals is unlikely to occur.

Section 7 Endangered Species Act
–

Initial consultation letter sent to USFWS on February 2, 2011

–

Letter sent to USFWS on May 4, 2011 requesting concurrence with a may affect, but not
likely to adversely affect finding for the ESA-listed roseate tern and piping plover.

Section 106 National Historic Preservation Act
–

Letters sent to SHPO on February 3 and 23, 2011 and March 23, 2011

–

Letters sent on October 28, 2010, to six separate Indian tribes or tribal organizations that may
have historic ties to the Gulf of Maine

DOE/EA-1792

5

September 2011

Introduction

NMFS responded to DOE in a letter dated February 22, 2011. Information contained in the NMFS letter
is discussed in Section 3.4.1.3. In a letter dated August 16, 2011, NMFS concurred with DOE that the
project may affect, but would not likely adversely affect ESA-listed fish, marine mammals, and sea turtles
or Essential Fish Habitat under the Magnuson-Stevens Fishery Conservation and Management Act
(Appendix B). NMFS also concurred that impacts to protected marine mammals are unlikely to occur.
In a letter dated August 18, 2011, USFWS concurred with DOE that the project effects are likely to be
insignificant and discountable and would not likely adversely affect the ESA-listed roseate tern and piping
plover (Appendix B).
SHPO responded to DOE in an email dated February 9, 2011, and letters dated February 15 and April 29,
2011. Information contained in the SHPO correspondence is discussed in Section 3.8.
DOE did not receive responses from the tribes to the October 28, 2010, letters, which requested
information on properties of traditional religious and cultural significance in the vicinity of the project
and any concerns the tribes may have about how the project may affect those properties.
The USACE responded to DOE in a letter dated February 9, 2011, stating that it will coordinate with
DOE as a cooperating agency in the development of the EA for this project.

1.4.3 DRAFT ENVIRONMENTAL ASSESSMENT
DOE issued the Draft EA for comment on May 11, 2011, and posted it on the DOE Golden Field Office
Reading Room Website (http://www.eere.energy.gov/golden/Reading_Room.aspx) and DOE NEPA
Website (http://www.energy.gov/nepa). DOE sent postcards to the individuals listed in Appendix A of
this EA to notify them of the EA’s availability on the web and to announce a 30-day public comment
period on the Draft EA. A Notice of Availability was published in the local paper, the Herald Gazette.
DOE received comments from six individuals, organizations, or agencies on the Draft EA (Appendix C),
which are summarized below.
One citizen stated his opposition to offshore wind turbines in the vicinity of Monhegan Island. A second
citizen requested that DOE consider the importance of the area for the health of the planet and wildlife.
The Draft EA considered both the effect of the project on the ecosystem and wildlife including marine
mammals, fish, sea turtles, birds, and bats, and therefore DOE did not modify the Final EA in this regard.
The Penobscot Bay Watch commented that the EA does not adequately address the likely climate
changing-effects, such as interfering with the flow of the Eastern Maine Coastal Current by positioning
the potential, future commercial-scale wind turbines within the Gulf of Maine that could occur from the
commercialization of the research and development in the proposed project. In addition, the group stated
that DOE should develop a supplemental EA or an Environmental Impact Statement (EIS) to deal with
the predictable and connected offsite and indirect and cumulative impacts stemming from the proposed
DeepCWind project. In Section 4 of this EA, DOE acknowledges that future commercial-scale deepwater
offshore wind energy could be developed in the region. The primary objective of the proposed project is
to test a one-third-scale floating wind turbine to obtain motion and structural response data to compare
and validate numerical models that NREL developed that predict how the turbines and supporting
platforms would perform under various meteorological and oceanographic conditions (see Section 2.3.1
of this EA). An experimentally validated numerical model would aid in the development of floating
platform technology for offshore wind energy. Section 1021.212 of the DOE NEPA Implementing
Procedures (10 CFR Part 1021) specifically addresses the NEPA review requirements for programs
involving research, development, demonstration, and testing of new technologies that may lead to
commercialization or other broad-scale implementation by DOE. Section 1021.212(b) states that DOE
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shall begin its NEPA review as soon as environmental effects can be meaningfully evaluated. Until the
deepwater floating wind turbine technology has been sufficiently developed for commercial application
and specific projects have been proposed, impacts cannot be evaluated. Section 1021.212(c) states DOE
shall prepare one or more additional NEPA documents for subsequent phases of program development
and application. Therefore, at this time, DOE is not considering the preparation of a supplemental EA or
an EIS to address the impacts of utility-scale wind farms that might use the technology being evaluated in
the proposed project. However, any future large-scale, deepwater offshore wind farm development would
be evaluated pursuant to NEPA.
The Maine SHPO commented (email dated June 9, 2011) that the archaeological information as written in
the Draft EA was correct.
The NMFS recommended that the proposed monitoring plan include an assessment of benthic impacts
resulting from anchor placement and configuration (i.e., anchor line scour), as well as assess recovery of
essential fish habitat (EFH) once the mooring system is removed. Section 2.9 of the Fish and Wildlife
Monitoring Plan describes the experimental design and the video assessment of benthic and demersal
species using drop camera surveys (UMaine 2011).
The USFWS recommended that the UMaine conduct a monitoring program to document movements of
piping plovers, roseate terms, and other shorebirds, seabirds, and bats in the test site when the turbines are
deployed as an integral part of its research program. In addition to radar surveys, which do not identify
species, UMaine, in consultation with the USFWS and other agencies, has added acoustic monitoring for
bats and birds and visual, boat-based surveys of birds to address USFWS’s comment (Section 2.6.2).
USFWS also suggested that UMaine develop a brief Avian and Bat Protection Plan to explain postconstruction bird and bat studies, monitoring for mortality, and adaptive measures that would be taken if
these studies indicated potential adverse effect to federally listed species and migratory birds and bats.
Because the Fish and Wildlife Monitoring Plan contains much of the same information, there is little
added value to developing an additional plan. In addition to monitoring studies, the monitoring plan also
describes the reporting of monitoring results, coordination, and review by resource agencies, and the
identification and implementation of remedial measures if adverse impacts to fish and wildlife occur.

1.4.4 CHANGES BETWEEN DRAFT AND FINAL ENVIRONMENTAL ASSESSMENT
As a testing and demonstration project, the design elements of the floating wind turbines for the UMaine
Deepwater Offshore Wind Power test project continue to evolve to ensure that sufficient and adequate
data are acquired. Since the issuance of the Draft EA on May 9, 2011, UMaine has made several design
changes on the floating wind turbine tower and in the anchoring system. These changes are discussed
separately in the following sections and are integrated into the description of the proposed project in
Section 2.2. Changes are also marked with a left-side “change mark” throughout the document.

1.4.4.1 Battery and Electrical Grid Mimicking
An important aspect of testing an isolated wind turbine floating platform is electrical loading of the wind
turbine generator. While providing stability, interconnecting the floating wind turbine with an onshore
grid via a submarine power cable is not a cost-effective option for a temporary deployment. A more costeffective solution is to implement a stand-alone grid simulator on the floating platform. Such a grid
simulator must create a stable, fault-resilient voltage and frequency bus (a micro grid) for continuous
operation of the test wind turbine. In March 2011, NREL , in coordination with the UMaine, performed a
modeling exercise and developed a design specification for an electrical grid simulator for operating a
Vestas V27 225-kilowatt wind turbine on a floating platform off the coast of Maine. The detailed
description and diagrams of the design are provided in Appendix D. These systems were not presented in
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the Draft EA. The primary components would likely consist of a string of sealed batteries, a direct current
battery bank, and an inverter. The battery system is an electrical service system separate from the grid
simulation system. The wind turbine would charge the battery bank, which would provide continuous
power to computers, instrumentation and control systems, data antennas, navigation lighting, and
ventilation fans. The system components would be installed inside the hull portion of the turbine tower
below the main deck. Because these system components would be internal to the turbine tower, the
addition of these systems to the project design would not result in additional environmental impacts to
those considered in the Draft EA.

1.4.4.2 Power Dissipation System
The proposed wind turbine is a Vestas V27 horizontal-axis generator with a power rating of 225
kilowatts, or 301.7 horsepower. Although the onboard electronics, safety systems, data acquisition
systems, grid-mimicking system, and turbine operational controls would consume an appreciable amount
of this power, UMaine would install electric immersion heaters (containing no fluids) to dissipate excess
power not consumed by the other systems. The heaters would be located near the bottom of the upper
column. The heating elements would protrude outward from the lower column side shell into the sea
water. The heaters would connect to the hull by a bolted flange connection (Appendix D). This system
was not presented in the Draft EA.
In principle, this system is similar to a marine diesel engine (e.g., a typical Maine lobster boat) that uses a
wet-exhaust system that carries excess engine heat and exhaust gases away, using a pump and ocean
water as a cooling agent. That is, the excess heat is pumped into the ocean. Assuming that a diesel engine
is 24 percent efficient (Maclean and Lave 2003), and equating the 76 percent waste heat generated is
equivalent to the waste heat of the V27 turbine at 301.7 horsepower, the diesel shaft power rating would
be 95.3 horsepower. In a worst-case scenario, the waste heat generated would be equivalent to a 100horsepower marine engine functioning at full operational load. Most personal and commercial working
vessels (e.g., Maine lobster boat) require engines larger than 100 horsepower to perform their functions.
Therefore, the amount of waste heat dissipated would be less than a normal working marine vessel.
Because some of the power produced would be consumed by the onboard electronics, safety systems, data
acquisition systems, grid-mimicking system, and turbine operational controls and not converted to waste
heat, the amount of heat dissipated into the ocean would have negligible impacts on the surrounding
environment. Therefore, this design change has minimal to no impact compared to the design evaluated in
the Draft EA.

1.4.4.3 Floating Platform Tendon Lines
The original design described in the Draft EA used one tendon (i.e., mooring line) per anchor and
platform arm to tether the floating platform in place. The proposed design assumes three anchors per
floating platform arranged in a triangular pattern. After further design evaluations, UMaine is proposing
to use two tendons per platform arm. The two tendons from each platform arm to the seabed anchor
would be parallel, approximately 8 feet apart. Therefore, each platform would have six tendons instead of
three. The tendons would be steel or synthetic mooring lines with an approximate diameter of 6 inches
rather than the 1.2- to 2-inch steel cables initially planned. The addition of tendons is to provide
redundancy in the structure in the unlikely event of a single mooring line failure. The configuration is
illustrated in Appendix D for the Tensioned Leg Platform. A final platform has not been selected and the
Draft EA discussed several types that may be used (Section 2.3.4).
The addition of tendons and increased size of mooring lines (2 versus 6 inches) will create more
underwater structure and provide additional area for biofouling organisms to colonize. The two parallel
mooring lines could pose a potential hazard to large whale species that may wedge between the cables.
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However, because of the low number of whales observed in the area, the low probability of whales
actually encountering the cables in the open ocean, and the low probability that a whale is just the right
size to wedge between the mooring lines, the potential impact of the additional tendons is expected to be
negligible.

1.4.4.4 Anchor Position Pipes and Cable Lines
The UMaine is still considering several types of seabed anchors (Section 2.3.5) that would be arranged in
a triangular pattern. To maintain relative positioning of anchors, UMaine may consider the addition of
interconnection pipes and cables between the three anchors (Appendix D). The potential interconnection
pipes would be approximately 24 inches in diameter with the center about 5 feet above the seabed,
providing 4 feet of clearance between the pipe and seabed. Interconnection cables between anchors would
be located approximately 5 feet above the sea floor. Cables would be approximately 2 inches in diameter.
The primary effect of adding piping and cables near the sea floor would be a potential increase in the
artificial reef effect. Biofouling is the accumulation of attaching marine organisms, such as algae, and
sessile invertebrate species, such as barnacles, mussels, bryozoans, sponges, tunicates, and hydroids, on
hard surfaces. Such biofouling organisms are expected to colonize exposed portions of the anchors,
mooring lines, and submerged parts of the floating platforms. The addition of interconnection pipes and
cables between the anchors provides additional surface for colonization. This may increase habitat
heterogeneity in areas of soft-sediment seabed and attract structure-oriented species of fish to the area.
However, even with the addition of the pipes and cables to the anchors, a relatively small reef effect is
expected. The anchors, pipes, and cables are a relatively small area at depths of more than 300 feet. Most
artificial reef structures are deployed in shallower water. Although the addition of pipes and cables may
increase biofouling organisms locally and some species of fish, the effect is not likely to be measurably
different than that evaluated in the Draft EA, i.e., without the pipes and cables.
The additional biofouling that may occur on the pipes and cables may benefit some fish species, such as
groundfishes, but is a sufficiently small area that any changes in marine community composition would
be very localized and would not impact essential fish habitat. The ESA-listed whale species are
uncommon in the area and generally do not swim near the ocean floor. Many whale species have sensory
abilities to help them avoid objects. Other marine mammal species that may occur in the project area have
excellent vision and maneuverability that would help them avoid the pipes and cables approximately five
feet above the seabed. The cables would be tensioned between the anchors and would not be an
entanglement hazard. The addition of the interconnection pipes and cables would not change the impacts
on ESA-listed fish, marine mammals, or essential fish habitat as evaluated and discussed in the Draft EA.

1.4.4.5 Summary
The four design changes on the floating wind turbine towers and in the anchoring system that were made
between the Draft EA and Final EA were evaluated for new or increased environmental impacts. Based
on the description of the proposed changes, DOE determined that one new environmental impact not
previously considered would occur. However, the dissipation of waste heat into the ocean as a means to
dissipate unused power from the wind turbine was determined to be negligible and therefore discountable.
The installation of batteries and electrical micro-grid would occur within the turbine tower and would not
have any impact. The addition of a second parallel tendon at each anchor and the use of 6-inch steel
synthetic mooring lines could potentially present an additional hazard to whales. However, it was
determined that the increased probability of whale species or other protected marine mammals being
negatively impacted by the larger and additional mooring lines was unlikely and could be considered
negligible compared to the impacts of a single mooring line of 2-inch steel cable. The addition of
interconnection pipes and cables between the three anchors to maintain relative position could provide
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additional surfaces for biofouling organisms that would increase habitat heterogeneity and attract certain
fish species such as groundfishes. This would be a beneficial impact for some marine species and mostly
negligible effect to other species because the impact would be localized in a small area near the seabed.
The pipes and cables at approximately 5 feet above the seabed were determined to be a negligible
additional impact to essential fish habitat, protected marine mammals, and ESA-listed whales. The
probability of marine mammals either colliding with or entangling in the cables is negligible. Therefore,
DOE concludes that the proposed design changes represent negligible changes in environmental impacts
from those evaluated and discussed in the Draft EA.
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2. DOE P ROP OS ED ACTION AND ALTERNATIVES
2.1 DOE’s Proposed Action
Under the Proposed Action, DOE would authorize UMaine to expend Federal funding to design, permit,
and temporarily deploy wind turbine test platforms in the Gulf of Maine.
DOE has authorized UMaine to use a percentage of the Federal funding for preliminary activities, which
include preparing this EA, conducting analysis, and agency consultation. Such activities are associated
with the Proposed Action and do not significantly impact the environment nor represent an irreversible or
irretrievable commitment by DOE in advance of its conclusion of the potential environmental impacts
from the proposed project.

2.2 USACE’s Proposed Project
The USACE will process a permit application for any temporary or permanent work in navigable waters
and, if applicable, for the discharge of dredge or fill material into any waters, pursuant to Section 10 of
the Rivers and Harbors Act and Section 404 of the Clean Water Act, respectively.

2.3 University of Maine’s Proposed Project
UMaine proposes to use DOE funding to design, fabricate, deploy, test, and retrieve one to two
approximately one-third commercial scale wind turbines on floating platforms within UMaine’s
Deepwater Offshore Wind Test Site (test site) in the Gulf of Maine.

2.3.1 BACKGROUND
Under the Proposed Action, DOE would authorize UMaine to expend additional funding to conduct final
design, fabrication, deployment, testing, and retrieval of up to two one-third commercial scale wind
turbines on floating platforms. The turbines would measure approximately 100 feet from waterline to the
hub, the rotor diameter would measure 88.6 feet, and the total turbine height would be approximately 144
feet. The final dimensions of the turbines and platforms are currently under development as part of this
research effort but would likely be close to a one-third scale. The wind turbine platforms would be
fabricated at a shipyard, or similar existing coastal facility, and towed to and moored within the
University of Maine Deepwater Offshore Wind Test Site in the Gulf of Maine, shown in Figure 1-1, and
then removed. There would be no utilities or services connected to the turbines while deployed at the test
site.
The primary objective of testing the one-third scale floating wind turbines is to obtain motion and
structural response data to compare and validate numerical models developed by the NREL that predict
how the turbines and supporting platforms would perform under various meteorological and
oceanographic conditions. An experimentally validated numerical model would aid in the development of
floating platform technology for offshore wind energy. These models take into account the time varying
wind, wave, and current loads subjected on the platform and turbine and predict the response including
structural loads in the blades, tower, platform, moorings, and anchors. Because the model takes into
account waves, winds, and structural response, the models are called aeroelastic/hydrodynamic models.
These models, once validated, would be used for design and optimization of floating turbines to help
reduce the cost per installed kilowatt. Optimization of platform design would focus on the following
objectives:
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•
•
•
•

Reduce platform weight above the waterline,
Reduce platform cost,
Improve manufacturability, and
Improving durability.

Separate from, and prior to, the Proposed Action under this NEPA analysis, the UMaine Advanced
Structures and Composites Center selected three generic floating platform designs for coupled
aeroelastic/hydrodynamic tank testing at a 1:50 scale. The designs include three types of floating
platforms (mooring line stabilized, ballast stabilized, and buoyancy stabilized). The results from this tank
testing would be used to perform an initial validation of the NREL-coupled aeroelastic models, which
could then be used to produce designs for the one-third scale turbines.
The proposed test site is located in State waters approximately 2 to 3 miles south of Monhegan Island,
Lincoln County, Maine (Figure 1-1). Water depths in the area range from 180 to 360 feet. The site is
approximately 1.1 miles wide and 2.1 miles long and is bounded at the southern edge by the 3-nauticalmile line, indicating the extent of State of Maine waters.
The project site was selected as a test site by the State of Maine following a comprehensive review of
available information and numerous meetings with the public and interest groups, arising out of 2009
Maine legislation intended to encourage development of offshore wind energy off Maine’s coast (Maine
Public Law, Chapter 270 LD 1465).
The floating offshore wind turbines would be moored at the test site during some or all of July through
November of the initial testing year and possibly during some or all of July through November of the
second year deployment. Retrieval of the platforms would occur following both deployment periods
(evaluation of turbine deployment during the initial testing year is being analyzed by this EA; however,
depending on the results, the second deployment may not occur). Depending on the type of anchor
selected for use, the anchors may be left in place.

2.3.2 SELECTION OF THE UNIVERSITY OF MAINE DEEPWATER OFFSHORE
WIND TEST SITE
This section describes the process the State of Maine followed to select the offshore location where
UMaine would temporarily deploy and test wind turbine platforms.
In June 2009, legislation recommended by the Governor-appointed Ocean Energy Task Force (LD 1465)
was passed unanimously by the Maine State Legislature and passed into law by Governor John Baldacci.
This legislation was developed to encourage the development of wind energy off the coast of Maine and
mandated that State agencies identify and map up to five specific offshore ocean energy test areas in
Maine State waters. To select these sites, the Maine State Planning Office and the Maine Department of
Conservation conducted consultation with Federal and State resource agency staff, nongovernmental
organizations, and the public to identify demonstration areas. State agency staff analyzed hundreds of
layers of Geographic Information Systems (GIS) data and solicited public comment during a multifaceted outreach effort. The State agencies evaluated the existing information regarding pertinent
ecological, environmental, social, and development related factors, including but not limited to:
•

Potential adverse effects on a protected natural resource or a scenic resource of State or national
significance;

•

Potential adverse effects on species listed as threatened or endangered; avian species, including
seabirds, passerines, raptors, shorebirds, water birds and waterfowl; bats; and marine mammals;
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•

Potential adverse effects on commercial fishing, recreation, navigation, existing public access
ways to intertidal and subtidal areas, and other existing uses;

•

Proximity to deep water port facilities, rail transportation, transmission infrastructure facilities,
and existing ocean-based environmental monitoring devices;

•

Data regarding wind speed, ocean wave height and period, ocean currents, and water depth;

•

Geology, including substrate type and other sea floor characteristics;

•

Public support in pertinent coastal communities; and

•

Historic sites and archaeological resources of State or national significance (LD 1465).

In analyzing this collected information, the State considered the following three broad categories (DOC
2010):
•
•
•

“GIS showstoppers,”
Human use and activities, and
Environmental considerations.

The term “GIS showstoppers” was used to indicate the conditions that must (or in some cases, must not)
be present to facilitate the construction and operation of ocean energy developments. The four key criteria
used in the initial “showstopper” analysis consisted of:
•

Wind speed greater than 17 miles per hour on an annual average;

•

Areas that primarily consist of ocean depths greater than 200 feet of water;

•

Areas that minimize conflicts with marine obstructions, dredge dumps, officially recognized
shipping channels, and unexploded ordinances; and

•

To a lesser extent, proximity to existing undersea cables or areas that have historically been prepermitted for an undersea cable by the USACE (DOC 2010).

Using GIS, these criteria were overlaid with a base map of the state of Maine and its waters in an attempt
to isolate particular areas of interest (DOC 2010).
The State sought to gather feedback from user groups and the general public that may have a concern,
comment, or conflict with possible areas created by the initial GIS analysis. The State held more than 12
scoping meetings in August and September 2009 with fishermen, community leaders, and environmental
organizations to receive comments and concerns on potential use and resource effects from ocean energy
testing activities in these locations. For additional feedback, the State also held five regional public
forums in September 2009. Additionally, the State consulted with the Department of Environmental
Protection, the Public Utilities Commission, the Department of Inland Fisheries and Wildlife, the Maine
Land Use Regulation Commission, the Department of Marine Resources, the Historic Preservation
Commission, UMaine, and a number of Federal agencies regarding a broad range of ecological,
environmental, and other considerations in evaluating the planning areas.
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Examples of concerns raised during this process included proximity to existing infrastructure; visual
aesthetics; and competing uses such as recreation, shipping, and commercial fishing 1. Through this
interactive process, the State strove to gather information on what types of conflicts may materialize,
what type of activity is occurring in the possible planning areas, and where the best locations for ocean
energy testing and demonstration sites would be. The State then narrowed down (or eliminated altogether)
the larger scale areas identified in the first GIS phase (DOC 2010).
The final part of the siting effort took into account the environmental effects that ocean energy facilities
may have. The State sought input and advice from various experts on topics including birds, bats, and
marine mammals. Ecological concerns for the site selection process included whale activity; seal activity;
bird migration; bird foraging; endangered, threatened, and rare birds; marine worm habitat; molluscan
habitat; and presence of eelgrass (DOC 2010).
LD 1465 states that one of the selected sites shall be designated “…as the Maine Offshore Wind Energy
Research Center for use by offshore wind energy demonstration projects conducted by or in cooperation
with the University of Maine System and on terms and in a manner that the University of Maine System
considers consistent with and in furtherance of its offshore wind energy research and development-related
objectives, including but not limited to any such objectives to be supported with state bond revenues.”
Through comprehensive review of the compiled anthropogenic, environmental, and geophysical analyses,
and numerous meetings with the public and interest groups, the State rejected the majority of alternative
sites along the coast, and selected three demonstration sites (Monhegan Island, Boon Island, and
Damariscove) on December 15, 2009. These three sites were selected because they were located in areas
with the least amount of physical, environmental, and human conflicts combined with elements that made
them ideal sites (e.g., local support, distant from the mainland, good wind resource). The Monhegan
Island site was designated by the State as the location for the UMaine test site.

2.3.3 WIND TURBINE
UMaine proposes to deploy up to two floating wind turbines within the project area. The turbines would
be selected based on the needs of the testing program, including the following: power control method
(variable pitching or stall controlled blades), lead time, costs, suitability for use on a one-third scale
platform (mass, geometry, power output), structural capacity, availability of design information for
numerical modeling, and the ability to publish turbine information as part of research publications.
Several turbine options are under consideration and are currently being ranked with regard to these needs.
The Vestas V27 wind turbine is being considered by the UMaine for the testing program and the analysis
is based on specifications of the Vestas V27. The Vestas V27 turbine has a generating capacity of 225
kilowatts. The turbine rotor diameter is 88.6 feet and the tower height would be approximately 100 feet
for a maximum height of approximately 144 feet for the proposed project. The turbine is designed with a
wind cut-in speed of 8 miles per hour and when the wind speed exceeds 55 miles per hour, the turbine
automatically cuts out by slowing the rotor speed through the control system and feathering the turbine
blades. The turbine also includes an emergency disk brake. The turbine is designed to withstand wind
gusts up to 120 miles per hour. The maximum rotational speed of the turbine rotor is 44 revolutions per
minute.
Electrical loading of the wind turbine generator is an important aspect of testing the floating turbine
system. Interconnecting the floating wind turbine with an onshore gird via a submarine power cable
1. All 11 lobstermen on Monhegan Island, as well as other parties involved in commercial fishing, were consulted
during this process (Nixon 2010b).
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would not be a cost-effective option for a temporary deployment. A more cost-effective solution would be
to implement a stand-alone grid simulator on the floating platform. Such a grid simulator must create a
stable, fault-resilient voltage and frequency bus (a micro grid) for continuous operation of the test wind
turbine. In March 2011, NREL, in coordination with the UMaine, performed a modeling exercise and
developed a design specification for an electrical grid simulator for operating a Vestas V27 225-kilowatt
wind turbine. The detailed description and diagrams of the design are provided in Appendix D of this EA.
The primary components are a string of sealed batteries, a direct current battery bank, and an inverter. The
battery system is an electrical service system separate from the grid simulation system. The wind turbine
would charge the battery bank, which would provide continuous power to computers, instrumentation and
control systems, data antennas, navigation lighting, and ventilation fans. The system components would
be installed inside the hull portion of the turbine tower below the main deck.
The proposed wind turbine is a Vestas V27 horizontal-axis generator with a power rating of 225
kilowatts, or 301.7 horsepower. Although the onboard electronics, safety systems, data acquisition
systems, grid-mimicking system, and turbine operational controls would consume an appreciable amount
of this power, excess electrical power would be converted to heat energy with electric immersion heaters
(containing no fluids) and dissipated into the sea water (Appendix D). The heaters would be located near
the bottom of the upper column. The heating elements would protrude outward from the lower column
side shell into the sea water. The heaters would connect to the hull by a bolted flange connection.

2.3.4 TURBINE PLATFORM
UMaine is currently selecting a platform concept for use in the testing program through a competitive
proposal process involving industry designers. Industry designers submitted their proposed one-third
scale floating platform concepts and proposed design work plans for review by a Blue Ribbon Panel
composed of representatives of UMaine; Maine Maritime Academy; NREL; offshore design,
construction, and deployment companies; and DOE. The selected industry designer would be the lead for
the design of the floating platform and integration of the turbine working with UMaine and others. The
Blue Ribbon Panel would then select up to two platform concepts for final design, fabrication, and
deployment at the test site.
The concepts received are based on floating oil and gas platforms designed to resist wave loads from
extreme sea states. Unlike oil and gas platforms, floating wind turbine platforms have a substantial sail
area (i.e., the turbine tower and blades), requiring that they withstand combined wind (aeroelastic) and
wave (hydrodynamic) loading. There are three distinct designs for providing platform stability:
•
•
•

Mooring line stabilized [e.g., tension leg platform (TLP)];
Ballast stabilized (e.g., spar buoy); and
Buoyancy stabilized (e.g., barge or semi-submersible).

The selected one-third scale floating wind turbine/platform configurations would be similar to those
presented in Figure 2-1. Final dimensions would be determined once the concept(s) are selected and
designed using the currently available NREL numerical models.
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100ft

11ft
19ft

11ft
18ft

33ft
130ft

84ft

66ft

Note: Dimensions are preliminary and subject to change during project design. Anchors are
representative and not meant to specify a certain type of anchor (anchor options are presented in
Table 2-1).
Sources: Image from Butterfield et al. 2005; dimensions based on Musial et al. 2004 (TLP), Northern
Power Systems Northwind 100 Arctic 100 kW specifications (spar buoy), and Principal Power 2010
(semi-submersible)

Figure 2-1. Floating Wind Turbine Platform Concepts
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2.3.5 MOORING AND ANCHORING SYSTEM
The mooring and anchoring system selected for each floating turbine platform would depend on the final
platform design chosen. A number of shallow foundations/anchors are being considered for mooring the
project including drag embedment (fluke) anchors, gravity (weight) anchors, skirted mats, and suction
caissons (representative anchors shown below in Figure 2-2).

Drag Embedment Anchor

Gravity Anchor

Note: The skirted mat anchor is not pictured. It is
functionally the same as the gravity anchor.
Sources: Delmar 2011; Vryhof Anchors 2011; and
Trelleborg 2011.

Suction Caisson Anchor
Figure 2-2. Representative Shallow Foundations/Anchors
As depicted in Figure 2-1, the spar buoy and buoyancy stabilized (semi-submersible) platform designs
would utilize slack mooring lines (catenary lines) and likely utilize any of the anchor types listed above.
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A TLP platform would utilize tension cable moorings 2 and suction caissons; however, gravity anchors are
also being considered. Two steel or synthetic mooring lines or tendons would be used at each of the three
anchor points to provide redundancy in the structure in the unlikely event of a single mooring line failure.
The tendons would have an approximate diameter of 6 inches. The type of anchor selected would be
influenced by the final platform design and the sub-sea floor conditions and sediment properties at the test
locations. A geotechnical sampling and laboratory-testing program is being conducted to obtain
information necessary for design of the anchors. For the TLP platform, cables and potential
interconnection pipe would run between the three anchors approximately 5 feet off the sea floor to
maintain the relative position of the three anchors (Appendix D). The potential pipe would be
approximately 24 inches in diameter, and the cables approximately 2 inches in diameter. Additional
mooring and anchoring specifications for the one-third scale floating turbine platforms that would be
evaluated as part of the proposed project are provided in Table 2-1.
Table 2-1. One-Third Scale Floating Turbine Platform Anchoring Specifications
Mooring Type
Water Depth (feet)
(approx. at test site)
Cable Length (feet)
Cable Diameter (inches)
Cable Material
Number of Mooring
Lines/Anchors
Anchor Type a
Sample Anchor
Geometry
Anchor Material
Anchor Location
(distance on seabed from
point under platform
center) (feet)

Spar Buoy
Catenary

Tension Leg Platform
Tension Cable

Semi-Submersible
Catenary

328

328

328

984
6

298
6
Steel or Synthetic

984
6

6 minimum @ 120°
(2 on each leg)
Shallow
foundations/anchors
e.g., skirted mat:
W=16.1 ft, H=6.6 ft
Steel, concrete, rock

Suction caisson or
gravity anchors
e.g., suction caisson:
D=18 ft, L=29.5 ft
Steel or concrete

6 minimum
(2 on each leg)
Shallow
foundations/anchors
e.g., skirted mat:
W=16.1 ft, H=6.6 ft
Steel, concrete, rock

984

33

984

6 (2 on each leg)

a. Shallow foundations/anchors include drag embedment (fluke) anchors, gravity (weight) anchors, suction caissons, and skirted
mats. Anchor type and dimensions would depend on the final platform design and the subsea floor conditions and sediment
properties.

2.3.6 INSTALLATION
The floating offshore wind turbines would be constructed and assembled at a shipyard or similar existing
coastal facility. In the summer following construction and fabrication, the floating offshore wind turbines
would be towed to and moored within the test site. They would be moored at the test site during some or
all of the deployment timeframe of July through November of the initial testing year and July through
November of the subsequent year of testing.
Anchors for the floating platforms would need to be installed prior to platform and turbine deployment,
mainly to allow anchor settlement or anchor capacity to develop within the seabed [e.g., recommended

2. Tension cable moorings have vertical mooring lines under tension and generally have a smaller footprint on the
seabed, while catenary moorings have comparably less tension and have a larger footprint on the seabed (see
Figure 2-1).
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practice for suction caisson designs utilizing shear strength inside the skirt (wall) is for three months of
soil setup after installation (Det Norske Veritas 2005)]. Therefore, the mooring and anchoring system
would be deployed between one and six months, depending on the anchor type, before deployment of the
floating turbines to account for soil set up and additional planning and weather logistics. The anchors
would be loaded on barges and towed out to the UMaine test site. If drag anchors are used, a second
anchor handling vessel would be required to deploy and set the anchors. If suction caissons are used, a
floating crane would be required to lift and lower the caissons to the sea floor, and suction equipment, a
remotely operated vehicle, control cabin, and launch cradle would also be needed.
Once the anchors arrived at the test site, the installation vessels would be positioned over preselected
anchor locations. These locations would be selected based on the floating turbine mooring system design
and engineering analysis of the sea floor geotechnics and geophysics. Most likely, the mooring system
would be arranged in a triangular pattern. The deployment of each anchor is expected to occur over the
course of one day.
As stated above, a number of shallow foundations/anchors are being considered for mooring the project
including drag embedment anchors, gravity anchors, skirted mats, and suction caissons. Drag embedment
anchors have flukes that are angled, with respect to the shank, appropriately for the anticipated sediment
type and stiffness. These are installed by positioning the anchor orientation at the sea floor and then
tensioning the mooring line using a vessel. During the tensioning, the flukes penetrate the seabed, and as
tension increases, the anchor embeds itself to deeper depths. Removal is achieved by pulling the mooring
line in the perpendicular direction to lift the anchor out of the sediment along the reverse of its initial
traverse. Gravity anchors and skirted mats are placed directly on the seabed. Suction caissons penetrate
the seabed; however, the top of the anchor is exposed at the sea floor.
Following installation of the anchor and mooring system, the floating platform and turbine units would be
towed from the launch site to the UMaine test site. It is anticipated that it would take approximately 12
hours to tow the floating turbine from the launch site to the deployment site. Towing may have to be
accomplished in stages depending on the weather and towing restrictions applied to the turbine. The
deployment of a turbine is expected to occur over the course of one day. It would require the use of up to
four vessels:
•

Towing tug – to move the turbine from the launch site to the test site;

•

Assist tug – to assist the towing tug if required during the turbine transit and to assist in turbine
positioning during the mooring operation;

•

Recovery vessel – this may be a vessel or crane barge (if it is a crane barge an additional tug
would be required) that would recover the pre-laid moorings and connect them to the turbine; and

•

Personnel transport – to transport personnel from the shore to the mooring site and to move
personnel between the towing tug, assist tug, and recovery vessel as required.

When the floating turbine arrives on station, it would be connected to the pre-laid mooring system. Once
the individual mooring connections are completed, the mooring system would be tensioned. Tensioning
of the mooring system would be conducted using the towing tug and an assist tug, as required.
The onboard management of fuels and lubricating fluids aboard all vessels would be managed in
accordance with U.S. Coast Guard (USCG) regulations applicable to each vessel. The requirements are
dictated by the vessels size and intended operations but in each case permit no discharge of petroleum or
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hazardous substances into the environment and require a spill prevention plan and certificate of financial
responsibility.
Notice would be given to the Maine Marine Patrol to alert fishermen about towing operations and to
advise for the removal of gear from the planned tow route. While lobster fishing does not take place in the
Monhegan Lobster Conservation Area during the summer 3, there is considerable lobster gear deployed
between the mainland and outside of the Monhegan Lobster Conservation Area during the summer
months.

2.3.7 OPERATIONS AND MAINTENANCE
Following deployment of the turbines, the focus of UMaine’s proposed project would be testing the
turbine platforms to validate numerical models that predict how the platforms would perform under
various conditions of combined wind/wave loading. The wind turbine platforms would carry sensors and
telemetry systems that would provide data to evaluate the engineering performance, providing motion and
structural performance of the floating turbine platforms under combined wind, wave, and environmental
conditions. These data would be correlated with the corresponding data collected on an oceanographic
buoy already deployed at the site. The comparison of the measured motions of the wave-following buoy
data and the turbine platforms would allow the response of the floating turbine platforms to be evaluated
relative to the oceanographic and meteorological conditions. These same conditions would then be
simulated in the numerical models and compared as part of the validation process.
While deployed, personnel access to the floating platforms would be required to accomplish scheduled
and unscheduled inspections, maintenance, and repairs. Access to the one-third scale prototype(s) would
be via a standard size workboat from Monhegan Island. The one-third scale prototype(s) would be
equipped with a boat landing to facilitate personnel transfer and access means (e.g., Occupational Safety
and Health Administration-compliant ladder) from the boat landing to the top deck. Maintenance and
repair operations would require use of small tools and equipment. Means would be provided to handle
small tools and equipment from the workboat to the top deck and vice versa. Auxiliary power would be
required on the wind turbine platforms for several purposes, including operation of small tools and
equipment, aids to navigation, operation of instrumentation, communication and control systems, and
others. The auxiliary power source is described in Section 2.3.3 and Appendix D of this EA. Limited
amounts of hazardous materials likely would be on board the one-third scale prototype(s), primarily in the
form of lubricants, hydraulic oils, and possibly others. Appropriate measures would be implemented to
provide for containment and collection of hazardous material spills should they occur.
Environmental monitoring would occur, including monitoring of bats and birds, marine life, and noise
within and in the region surrounding the test site. This is discussed further in Sections 2.5 and 3.
During operation, the turbine would be inspected both remotely and by periodic visits. The schedule of
monitoring is currently being developed as part of the testing plan. This plan would be based on the final
design(s) selected for deployment and is expected to be available during the first quarter of 2011. The
structure’s response to wave, current, and wind loading would be monitored remotely via on-board
sensor, data acquisition, and communications systems. In addition, periodic visits to the turbine would be
completed by boat to visually inspect the structure, replace batteries, perform general maintenance of
instruments, and address other issues as they arise. This plan would be developed once the design of the
turbine(s) is available.
3. The Monhegan Lobster Conservation Area (§§6471-6477) was designated in 1998 by the Maine Legislature as an
area around Monhegan Island where only Monhegan fishermen can obtain a permit to set traps (further discussed
in Section 3.6.1.1 of this EA).
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2.3.8 REMOVAL
The floating offshore wind turbines would be retrieved following both deployment periods. It is possible
that unanticipated removal of the turbines would be necessary as the proposed installation location for the
one-third scale prototype(s) is subject to occasional tropical storms or other extreme weather events. In
these situations, it is possible that very large waves could occur that exceed the largest wave and
associated period the one-third scale floating structure is designed to resist. Therefore, design of the onethird scale prototype(s) would incorporate the capability to be disconnected from its moorings and towed
to safe harbor.
UMaine has developed a Project Removal Plan, as summarized in Sections 2.2.8.1 and 2.2.8.2. The
floating turbine’s position would be maintained by a set of mooring lines anchored to the sea floor. The
removal of the floating turbine would be completed through an engineered process based on the final
turbine and mooring design. The removal of the floating turbine and its associated moorings would be
completed in two stages: 1) removal of the floating turbines and 2) the removal of the mooring lines, and
depending on the design selected, the anchors.

2.3.8.1 Removal of Floating Turbine
The floating turbine would be prepared for transit according to an engineered transit plan. This transit
plan may require actions such as adjusting the buoyancy (ballasting or deballasting) of the unit and
locking the nacelle and rotor in a fixed position. There would be no utilities or services connected to the
turbine while it is deployed at the test site.
A towing vessel would connect a towing bridle to the floating turbine at designed deployment/recovery
points. When the unit is fully disconnected, it would be towed to a nearby facility yet to be determined.
As with project installation, notice would be given to the Maine Marine Patrol to alert fishermen about
towing operations for removal of the floating wind turbine platforms in order to advise for the removal of
gear from the planned tow route. The current plan is that the turbine would be moored to a pier-side
facility once the test period has been completed.

2.3.8.2 Removal of Anchoring/Mooring System
At this point in the design phase, it has been assumed that the anchoring system would be a drag
embedment (fluke) anchor, gravity (weight) anchor, skirted mat, or suction caisson (see Figure 2-2). Two
critical factors to be considered in the removal of the anchoring system are: (1) final recovery of the
anchoring/mooring system (determined by the intended future use of the test site and potential mooring
use) and (2) disruption of seabed due to subsequent removal of anchors.
There are two options for the removal of the test site anchor/mooring system components. The first
involves complete removal of the anchor/mooring system, which would be accomplished using an
anchor-handling vessel. This is a purposed designed vessel with large winches and a stern roller. The
vessel would remove the anchors by either recovering a retrieval line or by pulling the anchor in the
direction perpendicular to how it was set, depending on the type of anchoring system. A suction caisson
would be pressurized and the mooring line pulled up to draw the caisson from the sediment. Once the
anchor has broken free, it would be brought up onto the deck of the vessel and transported to shore. If a
gravity anchor is used, the anchor would be transported, suspended from the vessel, on a route chosen to
ensure it did not contact the bottom during transit. Once in a sheltered location, the anchor would be
recovered by an inshore crane vessel. The anchor would then be brought to an undetermined shore side
location for salvage. Following the completion of testing, UMaine would likely delay removing the
anchors until the following summer in order to provide for safer and more predictable weather.
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A second removal option involves abandonment of anchors and removal of the top mooring system. For
example, skirted mat and gravity anchors would sink into the sediment and may not be removable, there
could be more bottom disturbance from removal of a skirted mat or gravity anchor that sinks into the mud
than if they are left in place, and lifting anchors of this size that have sunk in marine mud may require a
crane that is only available in the Gulf of Mexico. Abandoning the anchors in place would require a
system design approach that would include a release device system. In this system design, a release
device would be operated via the use of a remotely operated vehicle or via a release/recovery line. The
line would be operated from the water surface and allow for the recovery of the mooring system above the
seabed. The mooring components would be recovered from the anchors and brought to shore by a
properly equipped vessel.

2.4 No-Action Alternative
Under the No-Action Alternative, DOE would not authorize the expenditure of Federal funds for the
temporary deployment of wind turbine test platforms. As a result, installation of the project would be
delayed while UMaine sought other funding sources, or abandoned if other funding sources could not be
obtained. Furthermore, research towards reductions in fossil fuel use and improvements in energy
efficiency would not occur through the activity of this project, and DOE’s ability to achieve its objectives
under the Wind and Water Power Program would be impaired.

2.5 Required Agency Permits and Approval Types
As indicated in Section 1.4, the USACE is a cooperating agency in the development of the EA for this
project. Prior to installation of the turbines, UMaine will comply with all required Federal and State
permits and approvals (Table 2-2).
Table 2-2. Required Permits and Approvals
Agency

Permit/Approval
Maine Public Law, Chapter 270 LD 1465a, general
permit
Clean Water Act, Section 404 permit
River and Harbors Act, Section 10 permit

Maine Department of Environmental Protection
USACE
USACE
National Oceanic and Atmospheric Administration
(NOAA) Fisheries and USFWS
NOAA Fisheries

Endangered Species Act, Section 7 consultation
Marine Mammal Protection Act, consultation
Magnuson-Stevens Fishery Conservation and
Management Act, essential fish habitat consultation
Ports and Waterways Safety Act, consultation
National Historic Preservation Act, Section 106
consultation

NOAA Fisheries
U.S. Coast Guard
Maine State Historic Preservation Office

a. An act to facilitate testing and demonstration of renewable ocean energy technology (see Section 2.3.2 of this EA).

Maine Governor John Baldacci signed legislation to facilitate permitting of experimental ocean-based
energy projects on June 4, 2009. The law (Maine Public Law, Chapter 270 LD 1465) streamlines the
permitting process for renewable energy test projects in State waters and the State General Permit
provides for State review required by the National Historic Preservation Act (Section 106), Coastal Zone
Management Act (Section 307(c)(3)), and the Clean Water Act (Section 401 Water Quality Certification).
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2.6 Applicant-Committed Measures
This section describes measures UMaine proposes to implement to minimize or avoid potential
environmental effects.

2.6.1 WATER RESOURCES
•

The marine construction and maintenance contractors that UMaine selects (e.g., tug operators)
will be licensed, and UMaine will require that they have spill response plans and their own
insurance.

•

The on-board management of fuels, lubricating fluids, and other similar chemicals on board the
towing, recovery, and assist vessels will be managed in accordance with USCG regulations
applicable to each vessel. The requirements will be dictated by the vessel size and intended
operations but, in each case, will permit no discharge of petroleum or hazardous substances into
the environment and require a spill prevention plan and certificate of financial responsibility.

•

UMaine and its contractors will use best management practices for handling the limited amounts
of petroleum fuels and other chemicals that will be on board the one-third scale turbines,
including approximately 19.3 gallons of lubricants and hydraulic oils. Wind turbine generators
are designed to contain any potential fluid leakage (secondary containment) and to prevent
overboard discharges. UMaine will research appropriate measures to implement to provide
containment and collection of hazardous material spills associated with the turbines should they
occur.

2.6.2 BIOLOGICAL RESOURCES
•

To prevent seals from using the turbine platforms for resting (seal haul out), the platforms will be
designed to limit the horizontal surfaces, raising the platform deck (if applicable) to several feet
above the water level, or by adding fences or other barriers.

•

The turbine towers will not have external ladders or other structures that will allow birds to perch
near the turbine blades.

•

To minimize potential effects on flying birds, UMaine will develop the specifications for lighting
of the floating platforms and turbine, which will be dependent on the final turbine platform
designs selected for the UMaine test site, in compliance with USFWS lighting requirements.

•

UMaine will develop and implement a post-construction Fish and Wildlife Monitoring Plan, in
consultation with resource agencies, in order to evaluate how fish and marine mammals interact
with the floating platforms (UMaine 2011). The monitoring will complement the pre-installation
monitoring that was performed and will include the following:
–
–
–
–

Drop camera surveys for benthic invertebrates and demersal fish,
Hydroacoustic surveys for pelagic fish,
Continuous radar monitoring for flying vertebrates (birds and bats),
Visual surveys for marine mammals,

DOE/EA-1792

23

September 2011

DOE Proposed Action and Alternatives

–
–
–

Monitoring for acoustic telemetry-tagged fish 4,
Acoustic monitoring of birds and bats, and
Visual, boat-based monitoring for birds.

•

UMaine will implement NMFS marine mammal avoidance procedures in the event that a marine
mammal is encountered by a construction or maintenance vessel.

•

In addition, in response to State permitting requirements (Maine Public Law, Chapter 270 LD
1465, General Permit), UMaine will develop a report that describes, based on a field
investigation, the marine resources that occur in the marine waters and on the submerged lands
and immediately adjacent areas in, on, or over the project (geophysical, marine biological, and
bird/bat field studies were conducted in 2010).

2.6.3 NOISE AND VIBRATION
•

To minimize effects of noise on inhabitants of Monhegan Island, the project will be deployed at
least 2 miles from shore.

•

UMaine will develop and implement an underwater noise survey, in consultation with resource
agencies, to assess underwater noise from the operational turbines (UMaine 2011).

4. As noted in the Section 3.4.1 below, NOAA and others have tagged fish with acoustic tags, which can in turn be
detected by acoustic receivers, in the Gulf of Maine since 2005 to gather information on a variety of fish
distribution and movements.
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2.6.4 OCEAN USE
•

UMaine will develop and implement a navigation safety plan, in coordination with the USCG
Sector Northern New England Waterways Management Division5, which will include the
following:
–

Lighting – The two one-third scale turbines will be lit at night for the purposes of
navigational safety. The turbines will have two lights on each turbine tower, at a height of 20
feet above the water, one on each side of the tower structure. Each light will be a 360-degree,
white flashing light, flashing two short followed by one long flash every four seconds, and
visible for up to 6 nautical miles. In addition to the lights on the turbine tower, for a semisubmersible type of floating platform, the other pylons not directly supporting the turbine
tower will be lit with flashing amber lights. These will be 360-degree lights flashing every
four seconds and visible for at least 2 miles (see Section 3.6.2.3).

–

Navigation Safety Zone – A Navigation Safety Zone will be established with a 1,150-foot
radius around each floating turbine platform for spar or buoyancy stabilized semi-submersible
platforms, or 150-foot radius for a TLP platform. This designation will prohibit all mariners
from entering this zone. This will protect them from any debris (such as ice) that might be
thrown from the rotor blades, and also prevent any vessel from dragging, anchoring, or
fishing within the radius of the anchors and mooring lines. For on-shore-based wind turbines,
the standard safety zone is twice the rotor diameter. The UMaine project turbine rotor
diameter is approximately 88.6 feet; therefore, the spar buoy and semi-submersible 1,150foot radius safety zone will exceed that standard and give an additional margin of safety of
164 feet beyond the platform’s anchors. The navigation safety zone for a TLP platform will
be less (see Section 3.6.2.3).

•

During installation and removal activities, notice will be given to the Maine Marine Patrol to alert
fishermen about towing operations and to advise for the removal of gear from the planned tow
route.

•

UMaine will develop and implement a project removal plan.

•

In addition, in response to State permitting requirements (Maine Public Law, Chapter 270 LD
1465, General Permit), UMaine will develop a report that describes existing information
regarding commercial fishing and other existing uses in the project area.

2.6.5 AESTHETIC RESOURCES
•

To minimize visual effects, the project will be:
– Deployed at least 2 miles from Monhegan Island;
– Temporary; and
– Removed following completion of the testing.

•

Because the proposed wind turbines are one-third scale and will be located at least 2 miles from
the nearest visual receptor, there will be no effect from shadow flicker.

5. The USCG was guided largely by its Offshore Wind Generators Aids to Navigation Administrative Manual
(USCG 2005).
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2.6.6 CULTURAL RESOURCES
•

At the request of SHPO, all areas of planned bottom and sub-bottom disturbance from project
anchors will be examined in more detail using a marine magnetometer survey to identify the
presence of potential shipwrecks. In order to eliminate the potential for damage of any areas
containing shipwrecks, UMaine will only deploy the project in an area where no shipwrecks are
present. Results of the marine magnetometer survey and the turbine siting determination will be
reviewed with SHPO prior to deployment. In a letter to DOE dated April 29, 2011, SHPO stated
that UMaine’s process for avoiding shipwrecks was acceptable.
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMP ACTS
This chapter of this EA examines in detail the potential environmental impacts of the proposed project
and the No-Action Alternative on the affected environmental resource areas.

3.1 Considerations Not Carried Forward for Further Analysis
Consistent with Council on Environmental Quality and DOE NEPA implementing regulations and
guidance, DOE focuses the analysis in an EA on topics with the greatest potential for significant
environmental impact. For the reasons discussed below, the proposed project is not expected to have any
measurable effects on certain resources; therefore, these resources are not carried forward for further
analysis.

3.1.1 AIR QUALITY
The U.S. Environmental Protection Agency (EPA) Region 1 and the Maine Bureau of Air Quality
regulate air quality in Maine. The Clean Air Act, as amended, gives EPA the responsibility to establish
the National Ambient Air Quality Standards that set acceptable concentration levels for the six regulated
criteria pollutants: particle pollution, ground-level ozone, carbon monoxide, sulfur oxides, nitrogen
oxides, and lead. EPA must designate areas as meeting (in attainment) or not meeting (nonattainment) the
respective Standard. The proposed project area, which is located in Lincoln County, is currently in
attainment for all criteria pollutants; however, it is also designated as an 8-Hour Ozone Maintenance
Area.
As defined in the General Conformity Rule pursuant to 40 CFR 51.853, this project meets the Federal
action criteria. This means, for applicable Federal actions, a conformity determination is required for each
pollutant where the total of direct and indirect emissions in a nonattainment or maintenance area caused
by a Federal action would equal or exceed the respective rates for this region. The proposed project area
is located within the ozone transport region; therefore, the applicable rates for this determination are 100
tons per year and 50 tons per year for nitrogen oxides and volatile organic compounds, respectively.
To assess whether a conformity determination is required, an air emissions inventory was compiled to
conservatively estimate the air emissions from marine vessels and other equipment that would be used to
install the project moorings and turbines. The estimate also accounts for survey and crew boats that would
be used to monitor the project. It is estimated that 17 tons of nitrogen oxides and 1 ton of volatile organic
compound would be emitted as a result of installing and monitoring the pilot project. Based on this
assessment, a conformity determination is not required for the proposed project.

3.1.2 TERRESTRIAL RESOURCES
The proposed project is a deepwater offshore wind test site located within the Gulf of Maine and does not
include any terrestrial areas. Therefore, terrestrial resources including geology and soils; floodplains; and
terrestrial wildlife, vegetation, and wetlands would not be affected.

3.1.3 WILD AND SCENIC RIVERS
Because the proposed project occurs offshore, no Maine scenic rivers or waterways included in the
National Wild and Scenic River System occur in the project vicinity, and the proposed project would
therefore not impact Federal- or State-designated wild and scenic rivers.
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3.1.4 LAND USE
The proposed project is located within the Gulf of Maine, does not include any terrestrial areas, and
would therefore not affect existing land uses such as recreation, farming, forestry, or residential or landbased commercial uses.

3.1.5 TERRESTRIAL TRANSPORTATION AND TRAFFIC
During installation of the turbines, there would be a small amount of vehicular traffic associated with the
transportation of construction workers and supplies to ship docking areas. However, the project would not
result in a noticeable increase in vehicular traffic or require a change in traffic circulation or pattern. No
new roads would be required for the proposed project.

3.1.6 INFRASTRUCTURE AND ENERGY USE
The turbines would not connect to the power grid. The turbine platforms would be fabricated onshore at
an existing, operational shipyard or other similar existing coastal facility and temporarily deployed in the
Gulf of Maine over 2 miles south of Monhegan Island. Therefore, infrastructure and energy use would not
be affected.

3.1.7 ELECTROMAGNETIC FIELDS
The proposed project would not connect to the power grid, and there would be no subsea transmission
cable associated with the project. Wind turbine generators are not considered a significant source of
electromagnetic fields (CMOH 2010). The small level of electromagnetic fields created by the turbine
would be located 100 feet above the water surface and would result in negligible effects.

3.1.8 INTENTIONAL DESTRUCTIVE ACTS
Installation and operation of a deepwater offshore wind test site in the Gulf of Maine does not involve the
transportation, storage, or use of radioactive, explosive, or toxic materials; therefore, it is unlikely that
installation or operation of the project would be viewed as a potential target by saboteurs or terrorists. The
project is not located near any national defense infrastructure or in the immediate vicinity of a major
inland port, container terminal, freight trains, or other significant national structure. The project is not
considered to offer any targets for intentional destructive acts.

3.2 Geophysical Resources
3.2.1 AFFECTED ENVIRONMENT
The Gulf of Maine sea floor is composed of a complex array of banks, ridges, gullies, and basins that
extend as deep as 1,476 feet beneath the ocean surface. In areas such as Georges Bank and Browns Bank,
which mark the offshore boundary between the Gulf of Maine and the open Atlantic Ocean, there are
some places as shallow as 13 feet. These varied topographical features of the Gulf of Maine's sea floor,
extending out to 198 miles offshore, distinguish it from the Atlantic Ocean (GoMOOS 2010a).
The seabed geology of the Gulf of Maine is primarily a complex mosaic of bedrock exposures and muddy
basins. Rocky substrate is dominant in water depths less than 164 feet, while muddy substrate is dominant
in depths greater than 164 feet. The relative abundance of sea floor types on the Maine inner continental
shelf are as follows: rock (41 percent), mud (39 percent), gravel (12 percent), and sand 8 percent. Gravel
(including boulders) is a minor bottom type at all depths, but is most common in the 32- to 100-foot depth
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range. Sandy sea floor is rare but present at all depths to 328 feet (Maine Geological Survey 2010).
Barnhardt et al. (1996) compiled sea floor data along the inner continental shelf of Maine for water depths
less than 328 feet. This includes an area just shoreward of the UMaine test site. The sea floor in the area
was primarily composed of exposed bedrock outcroppings and fine-grained silt and clay sediment,
referred to as mud.
Multi-beam bathymetric survey data exist for the Monhegan Island region, collected by the Maine
Department of Marine Resources (DMR) (Figure 3-1).
UMaine geology researchers, Drs. Daniel Belknap and Joseph Kelly, conducted multi-beam bathymetry
surveys (October 12, 2010), digital seismic reflection profiling (June 15 and 16, 2010) and side scan sonar
surveys (June 17 and 18, 2010) within the UMaine test site. UMaine conducted the bathymetry survey to
provide more detail than was available from the DMR survey. The test site has water depths that range
from approximately 180 to 360 feet. UMaine would use the more detailed bathymetry information in
designing the turbine anchoring and platform moorings.

Note: Test site location (black outline), shown with water depths from NOAA coastal charts and a color-intensity image
representing multi-beam bathymetry data (image courtesy of DMR). Water depth increases from red to blue and depth
readings are in feet.

Figure 3-1 Monhegan Island Regional Sea floor Bathymetry
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UMaine researchers developed a surficial geological map of the approximately 1.1 mile by 2.1 mile test
site (Figure 3-2) based on an interpretation of the side scan backscatter imagery and the seismic profiling
survey. Box cores (2.2 foot square by 1.6 feet deep) of surficial seabed sediments were collected to
ground truth the side scan sonar data and to assess shallow sediment strengths and characterization. This
map shows areas of rock (bedrock), sand and gravel, and mud. Areas of surficial sand, gravel, and
boulders generally surround larger areas of bedrock ridges, and rarely occur in isolated patches (described
in further detail below). Some bedrock ridges appear to arise abruptly from muddy basins. Numerous
lines or cables and individual lobster traps were visible in several basins (Belknap et al. 2010).

Source: Belknap et al. 2010.

Figure 3-2. Generalized Surficial Geological Map of Test Site
Much of the seabed within the eastern portion of the test site consists of bedrock outcropping at the
surface, while muddy basins of various depths and widths are more common within the western portion of
the site (Figure 3-2) (Belknap et al. 2010). The majority of the troughs identified in the muddy basins are
less than 16 feet in depth; however, a significant number of basin troughs exist that are greater than 39
feet in depth. The basins and bedrock ridges appear to be preliminary oriented north-to-south and are
separated by bedrock that outcrops on the sea floor, similar to the mainland topography north of
Monhegan Island (Belknap et al. 2010).
A representative section of a seismic reflection profiling transect is shown in Figure 3-3. The cross
section demonstrates interpretation of bedrock and rock outcropping, glacial till, deposition of
glaciomarine mud and Holocene mud, a potential natural gas pocket (likely caused by decomposition of
organic matter trapped within the sediment), and the location of a piston core sample (Belknap et al.
2010).
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Note: Red is bedrock; blue is glaciomarine mud (GM-P is proximal to original glacial sources, and GM-D is
glaciomarine mud distal to glacial sources); purple is till; grey is Holocene (recent) mud; green is natural gas;
and α and β are unit reflectors.
Source: Belknap et al. 2010.

Figure 3-3. Seismic Reflection Profile Cross Section
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3.2.2 ENVIRONMENTAL IMPACTS RELATED TO GEOPHYSICAL RESOURCES
The primary effect of the project upon geological resources would be from placement of the
foundations/anchors on or in the seabed. No pile driving would occur, and no blasting would be required.
As stated in Section 2.2.5 and 2.2.6, a number of shallow foundations/anchors are being considered for
mooring the project including drag embedment (fluke) anchors, gravity (weight) anchors, skirted mats,
and suction caissons. The degree to which the foundation/anchors would penetrate the seabed would also
vary, ranging from approximately 6.6 feet for a skirted mat, approximately 29.5 feet for a suction caisson,
and potentially even deeper for a drag embedment anchor. A gravity anchor deployed on a rock bottom
(see Figure 2-2) would minimally penetrate the seabed. A removal option involves abandonment of
anchors and removal of the top mooring system. For example, skirted mat and gravity anchors would sink
into the sediment and may not be removable.
The footprint of the foundation/anchors being considered is variable and would depend upon final design
of the turbine platform and condition of the seabed at the selected deployment site. The foundation/anchor
that would have the largest footprint would be a skirted mat, which is expected to measure approximately
16 feet by 16 feet. Each of these foundations would cover an area approximately 256 square feet, and the
total area of the sea floor covered by six foundations (assuming three foundations for each floating
platform) would be 1,536 square feet (0.04 acre). During installation, drag embedment anchors would
drag about 10 times the lateral distance of the penetration distance (i.e., 10 feet of penetration means
dragging of 100 feet). It is anticipated that much of this distance would be within the substrate and not
along the seabed surface.
In conclusion, the footprint of the anchors would be very small (less than 0.04 acre), and therefore, the
proposed project would have negligible effects on the geophysical resources. Impacts on the benthic
community and other marine life from disturbing the sea floor are discussed in Section 3.4.

3.2.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no impacts to the seabed.
Baseline conditions, as described in Section 3.2.1, would remain unchanged.

3.3 Water Resources
3.3.1 AFFECTED ENVIRONMENT
The State of Maine has established classification standards for water quality to direct the State in the
management of its surface waters; protect the quality of those waters for the intended management
purposes; and where standards are not achieved, to direct the State to enhance the quality to achieve those
standards. The State has three classes for marine and estuarine waters. The highest classification of
marine and estuarine waters is termed SA. This classification is for waters that are outstanding natural
resources and which should be preserved because of their ecological, social, scenic, economic, or
recreational importance. Class SB waters have fewer restrictions on activities but still maintain high water
quality criteria. Finally, Class SC waters have the least restrictions on use and the lowest (but not low)
water quality criteria (Maine Bureau of Land and Water Quality 2010).
All marine and estuarine waters in Lincoln County are classified SB, with the exception of tidal waters
lying south of the northernmost point of Damariscove Island and west of longitude 69°36'00" W. The
UMaine test site is not located within this exception, and is therefore classified as SB waters by the Maine
Bureau of Land and Water Quality (Title 38 MRSA Section 469).
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The Gulf of Maine is bounded by underwater offshore banks, creating a self-contained oceanographic
system with a prevailing counterclockwise current. The circulation patterns in the Gulf of Maine are also
affected by freshwater influx, wind speed and direction, the spinning of Earth, and the density of the
water masses (GoMOOS 2010b). As outlined in Figure 3-4, cold water generally enters the gulf over the
Scotian Shelf and through the Northeast Channel. Once in the gulf, water flows counterclockwise along
the coastal shelf moving surface waters about 8 miles per day. Tidal fluctuations and shallow water over
Georges Bank form a secondary, clockwise-spinning gyre. Water leaves the gulf through the Great South
Channel, over and around the eastern portion of Georges Bank, and in some cases, through the Northeast
Channel (Pettigrew et al. 2008). It takes between three and six months for surface water to completely
circle the Gulf of Maine (Deese 2009). Deep waters also circulate, but much more slowly, taking
approximately one year to complete the circuit (GoMOOS 2010b).

Test Site

Source: GoMOOS 2010b.

Figure 3-4. Currents in the Gulf of Maine
The Northeastern Regional Association of Coastal Ocean Observing Systems (NERACOOS) has been
established to network and expand the existing oceanographic observing and prediction capacities of a
multitude of institutions and agencies throughout New England and Maritime Canada. Five of the 11 Gulf
of Maine array oceanographic buoys, formerly funded by the Gulf of Maine Ocean Observing System, are
currently maintained by UMaine.
Two of the Gulf of Maine array buoys are near the UMaine test site, Buoy E01 and Buoy E02. The buoys
collect data on wave heights and periods, wind speeds and directions, temperatures, and current speeds
and directions. Buoy E01 is located less than 1.2 miles west of the test site, and was deployed in 2001.
Buoy E02, located within the UMaine test site, was deployed on August 11, 2010. The 2010 observed
daily average wave height at each buoy is shown in Figure 3-5. As expected, the wave height observed at
both buoys is nearly identical. The wave height is higher during winter months and ranges from a daily
average of 0.98 foot to 18 feet. The maximum, mean, and minimum wave height at E01 during this period
was 29, 3.9, and 0.3 feet, respectively (GoMOOS 2010c). The maximum current velocity observed in the
test site, as recorded at Buoy E02, from August 11, 2010, to November 20, 2010, was 1.6 knots and the
mean current velocity was 0.33 knots at a depth of 32 feet (GoMOOS 2010c). The mean tidal range on
Monhegan Island is 8.9 feet, and the mean spring tide range is 10 feet (NOAA 2010c). Water
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temperatures recorded at Buoy E01 over the past year varied from 37 to 63 degrees Fahrenheit at the
surface and 38 to 55 degrees Fahrenheit at a depth of 164 feet (GoMOOS 2010c).
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Figure 3-5. Average Daily Wave Height Recorded at Buoys E01 and E02
The wind resource at the UMaine test site has been recorded at Buoys E01 and E02. The average weekly
wind from May 2009 through May 2010 ranged from 5.8 knots to 19.6 knots. The maximum wind speed
recorded at Buoy E01 during this period was 42.2 knots. The wind speed recorded at 19.2 feet above the
ocean surface at Buoy E01 is shown in Figure 3-6 (UMaine Physical Oceanography Group 2010).
No water quality monitoring has been conducted at or in the vicinity of the test site.

3.3.2 ENVIRONMENTAL IMPACTS RELATED TO WATER RESOURCES
The proposed project would temporarily deploy up to two floating offshore wind turbine platforms and
associated moorings and anchors. The floating platforms would be deployed for up to two five-month
periods. Due to the short duration of the turbine deployments at the test site, it is not expected that much
accumulation of attaching marine organisms (biofouling) would occur on the turbine platforms, and
therefore, UMaine does not plan to use antifouling paint. Installation and operation of the project is not
expected to influence dissolved oxygen concentration, pH, or temperature of the surrounding water.
Placement of anchors in areas of sand or mud would likely result in a temporary and localized increase in
turbidity during deployment and removal; with only three anchors expected to be deployed for each
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Figure 3-6. Wind Speed Recorded at Buoy E01
turbine, this effect would be short term and negligible. This section evaluates the following potential
effects that relate to water resources:
•
•

The potential for spills during construction, maintenance, and operations; and
The potential for project effects on local hydrodynamic processes.

3.3.2.1 Spills During Construction, Maintenance, and Operations
A number of vessels, including tugs, installation vessels, and other workboats would be employed during
the construction and maintenance of the project. The vessels used during the construction and
maintenance operations would contain fuel, hydraulic fluid, and other potentially hazardous materials. In
the event that a petrochemical spill did occur during construction or maintenance of the floating turbines,
dispersal of these fluids could negatively affect the environment, including immediate effects on offshore
birds and minor impacts to marine mammals or other marine species, including plankton, invertebrates,
and fish.
Safeguards would be planned and deployed as necessary to minimize the effects of a spill in the unlikely
event that one occurs. It is expected that each anchor would take one day to install, utilizing up to two
vessels. Each turbine platform would likely have three anchors, though the number would be dependent
on the final design. The deployment of each turbine platform is expected to occur in the course of one
day, using up to four vessels. This installation time is short because the turbine and platform structures
would be constructed and assembled at a shipyard or similar existing coastal facility.
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Maintenance activities would be required to accomplish scheduled and unscheduled inspections,
maintenance, and repairs. Maintenance actions would include periodic visits to the turbines to visually
inspect the structure, conduct general maintenance of instruments, and respond to other issues as they
arise. The actual schedule of maintenance is currently being developed by UMaine as part of the testing
plan. This plan would be based on the final platform design and is expected to be completed during the
first half of 2011.
To minimize potential effects on water resources, the marine construction and maintenance contractors
that UMaine selects (e.g., tug operators) would be licensed, and UMaine would require that they have
spill response plans and their own insurance. The on-board management of fuels, lubricating fluids, and
other similar chemicals on board the towing, recovery, and assist vessels would be managed in
accordance with USCG regulations applicable to each vessel. The requirements are dictated by the vessel
size and intended operations but in each case permit no discharge of petroleum or hazardous substances
into the environment and require a spill prevention plan and certificate of financial responsibility.
The installation of the test turbines would be completed in an environmentally safe manner with
appropriate safeguards to minimize the effects of a spill in the unlikely chance that one occurs.
Limited amounts of petroleum fuels and other chemicals would be on board the one-third scale turbines,
including approximately 19.3 gallons of lubricants and hydraulic oils. UMaine and its contractors would
use best management practices for handling these materials. Wind turbine generators are designed to
contain any potential fluid leakage (secondary containment) and to prevent overboard discharges. UMaine
would research appropriate measures to implement to provide containment and collection of hazardous
material spills associated with the turbines should they occur.
In conclusion, negligible impacts would occur as a result of spills during construction, maintenance, and
operations because:
•

Project turbine platforms and anchors can be deployed quickly, minimizing on-water time of
service vessels.

•

Safeguards would be planned and deployed as necessary to minimize the effects of a spill in the
unlikely event that one occurs. These safeguards include:
–

The marine construction and maintenance contractors that UMaine selects (e.g., tug
operators) would be licensed, and would be required to have spill response plans and their
own insurance.

–

The on-board management of fuels, lubricating fluids, and other similar chemicals would be
managed in accordance with USCG regulations applicable to each vessel.

3.3.2.2 Effects on Local Hydrodynamic Processes
In the scoping process, a concern was raised by one commenter about the potential effects of the project
on local hydrodynamic processes and the related potential effects on marine life. The circulation in the
Maine coastal shelf region surrounding the proposed test site is dominated by the Eastern and Western
Maine Coastal currents, tidal currents, and other features, including meso-scale eddies (Pettigrew et al.
2005). These features arise due to multiple factors, including land features, bathymetry, wind speed and
direction, spinning of the Earth, water density, freshwater influx, and the broad-scale circulation of the
Gulf of Maine (Pettigrew et al. 2005). Circulation is important for ecology including nutrient cycles,
plankton, and larval transport (Townsend et al. 1983). The proposed project would temporarily deploy
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new infrastructure (two floating turbine platforms) in the water column for up to two five-month periods.
From August 11, 2010, to November 20, 2010, the maximum current velocity observed in the test site, as
recorded at Buoy E02 located at the test site, was 1.6 knots at a depth of 32.8 feet, and the mean current
velocity at this depth was 0.33 knots (GoMOOS 2010c). UMaine expects that the floating platforms
would shed eddies from the water flowing past, producing minor localized stirring. The turbine structures
would not create large eddies or gyres, as the water velocity in the test area is slow and the turbine
structures are relatively small. There would only be two platforms in the water, and any changes to
hydrodynamics proximal to the platforms would be subject to the far stronger influences affecting
circulation throughout the Maine coastal shelf and to eddies shed from Monhegan Island by the Maine
Coastal Current (Townsend et al. 1983).
Water circulation, vertical mixing and ocean upwelling, proximal to the UMaine test site is primarily
driven by tides, bathymetry, and Monhegan Island (Townsend et al. 1983). Wind is also a component that
contributes to ocean circulation, including upwelling and down-welling patterns (Townsend et al. 1983).
Fluid dynamic modeling with simplified assumptions has indicated that large, commercial-scale offshore
wind turbine farms have the potential to alter localized surface ocean upwelling and currents if the wind
wake of multiple turbine rotors causing changes in wind stress at the sea surface (Broström 2008). It is
important to note that Broström’s (2008) computational model displayed localized upwelling in
association with modeled wind farms on a scale on the order of the Rossby radius of internal
deformation 6 or larger. In reasonable conditions for the test site, this length scale would correspond to a
wind farm measuring greater than 3 to 9 miles on one side and therefore does not apply to two one-third
scale turbines deployed within a linear distance of less than 3 miles of each other.
The momentum extracted from the wind by a Vestas V27 is roughly equivalent to what would be lost to
wind drag by the Maine Maritime Academy training ship at anchor into the wind (calculation by R.
Kimball of the Maine Maritime Academy). Moreover only a small fraction of the momentum extracted by
a turbine would have exerted stress on the sea surface. It is the large spatial scale and stable spatial
structure of large wind farms, and not the magnitude of the momentum extraction per se, that creates the
potential to alter local upwelling (Broström 2008).
In conclusion, given the temporary nature and small scale of the proposed floating turbines, the wind
energy extracted by the two one-third scale turbines would not have a measurable effect on the localized
ocean surface circulation.

3.3.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no potential impacts to
water resources in the test site. Baseline conditions, as described in Section 3.3.1, would remain
unchanged.

6. The Rossby radius of internal deformation, also called the internal Rossby radius, is the horizontal length scale, or
distance, at which effects of the earth's rotation (Coriolis force), become as important as buoyancy forces due to
differences in water temperature, salinity, and density. For typical water column conditions in the Gulf of Maine
region during summer (the stratified season), the internal Rossby radius is on the order of 3 miles. During winter,
when the water column is not strongly stratified, the internal Rossby radius is larger, on the order of 9 miles on the
coastal shelf, and deeper in the central part of the Gulf.
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3.4 Biological Resources
3.4.1 AFFECTED ENVIRONMENT
3.4.1.1 Habitat Overview
The proposed project’s test site is located in open ocean habitat approximately 2 to 3 miles south of
Monhegan Island. Water depths in the area are variable, ranging from 180 to 360 feet, and the test site
contains habitat used by benthic communities (species that live on or in the sea floor), demersal species
(species that live and feed near the bottom), and pelagic species (species that live and feed away from the
bottom).
As discussed in Section 3.2.1, UMaine researchers evaluated the seabed at the test site, which consists of
areas of rock (bedrock), sand and gravel, and mud (Figure 3-2). Areas of sand and gravel generally
surround larger areas of bedrock ridges, with few isolated patches. Some bedrock ridges appear to arise
abruptly from muddy basins. Much of the seabed within the eastern portion of the test site consists of
bedrock outcropping at the surface, while muddy basins of various depths and widths are located within
the western portion of the site (Figure 3-2) (Belknap et al. 2010).
Rocky habitats make up more than 50 percent of the Gulf of Maine’s seabed, typically extending from the
intertidal zone to depths of 328 feet. Rocky habitats have a variety of substrates ranging from ledge to
cobble to gravel, and often includes a mixture of substrates. Substrates complexities within rocky habitat
influence species use and abundance. Areas with subtidal sand can be influenced by waves and currents,
which can form ripples and ridges, creating habitat complexity. Typical inhabitants of sandy or mud areas
burrow into the sand, build protruding tubes, or have cryptic coloring to blend in with the seabed and
avoid detection. Muddy habitats typically have lower diversity and productivity than other marine
habitats, though they are important in making plankton and detritus available to higher trophic levels
(Gulf of Maine Council 2005).

3.4.1.2 Invertebrates
The Gulf of Maine supports a diverse variety of marine invertebrate species. While many studies of
marine life have occurred in different parts of the Gulf of Maine, the Maine-New Hampshire Inshore
Trawl Survey represents the most recent, comprehensive, and long-term sampling program evaluating fish
and invertebrates in the Gulf of Maine, including areas around Monhegan Island. This program, which
began in the fall of 2000 and has continued each spring and fall, is a collaborative partnership between
commercial fishermen and researchers at DMR and New Hampshire Department of Fish and Game. The
purpose of the program is to assess inshore fish and invertebrate stocks along the Maine and New
Hampshire coasts by providing an index of the distribution and abundance of a variety of fish and
invertebrate species that is not influenced or biased by fishing effort or outside factors.
The trawl survey is conducted from commercial fishing vessels with a modified shrimp trawl, and all
aspects of trawling and sample handling follows a standard protocol (Sherman et al. 2005). Sampling is
randomized and segmented into different depth strata out to approximately the 12-mile limit. The
sampling is also divided into five longitudinal strata, or regions, based on oceanographic, geologic, and
biological features (Figure 3-7). Monhegan Island is located on the line separating Regions 2 and 3 near
the outer limits of sampling. Actual tow depths in these regions ranged from 29.5 feet to 531 feet.
To characterize marine life likely to occur in the project area, DMR sampling data for an area 14.5
nautical miles east to west by 10.0 nautical miles north to south was selected from Regions 2 and 3
around the vicinity of Monhegan Island. In this area, DMR survey data for this region was collected each
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year from 2000 through 2009 between October to November and May to June. The 14 most abundant
macroinvertebrate species caught in this area around Monhegan Island are shown in Table 3-1. The
species composition in this area is similar to the other regions: 10 of the 14 most abundant species
captured overall in Regions 2 and 3 were also among the most abundant species near the Monhegan
Island test site, including four shrimp species and American lobster (McCleave 2011).
To further characterize the benthic habitats and marine communities of invertebrates that may occur in the
project area, UMaine conducted video drop-camera surveys at two potential turbine deployment locations
within the test site (experimental sites) and a control location (Figure 3-8). When compared to other
coastal Maine sites with similar substrate and water depth, the experimental sites and control site had low
invertebrate population densities and species diversity. Invertebrates observed included northern shrimp,
Telia anemones, cerianthid anemones, Jonah crab, rock crab, blood star, radiated shanny, American
lobster, frilled anemone, and spiny sun star (Steneck et al. 2010; Steneck 2010).

Note: The area sampled included four depth strata, represented by the different colors: 30-120 feet; 121-210 feet;
211-330 feet; and greater than 331 feet out to approximately the 12-mile limit.
Source: Sherman et al. 2005.

Figure 3-7. Regional and Depth Strata for the Maine-New Hampshire Inshore Trawl Survey
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Table 3-1. Most Abundant Macro-Invertebrate Species from Maine-New Hampshire Inshore Trawl
Survey in Vicinity of the Monhegan Island Offshore Wind Test between Fall 2000 and Fall 2009
Common name

Scientific name

Total
Number

N

Fall Total

N

Spring Total

N

Northern shrimp

Pandalus borealis

94,044

30

19,441

11

74,603

19

Aesop shrimp

Pandalus montagui

57,948

31

17,029

12

40,919

19

Bristled longbeak

Dichelopandalus
leptocerus

21,009

29

9,045

11

11,964

18

Krill

Euphausiacea spp.

4,330

17

1,920

7

2,410

10

Sea scallop

Placopecten
magelanicus

900

20

516

7

384

13

American lobster

Homarus americanus

573

27

414

10

159

17

Sevenspine bay shrimp

Crangon
septemspinosa

542

15

281

7

261

8

Longfin squid

Loligo peali

246

10

246

10

0

0

Jonah crab

Cancer borealis

236

22

121

11

115

11

Shortfin squid

Illex illecebrosus

197

10

197

10

0

0

Brittle stars

Ophiuroidea spp.

29

15

3

3

26

12

Northern cyclocardia

Cyclocardia borealis

13

2

0

0

13

2

Waved astarte

Astarte undata

6

2

0

0

6

2

Note: N = number of tows in the area positive for a given species.
Source: McCleave 2011.
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Figure 3-8. UMaine Offshore Wind Test Site – Environmental Surveys Location Map
Sediment and rock substrate habitats were occupied by different fauna. Northern shrimp and cerianthid
anemones dominated the sediment substrate, while Telia anemones dominated the rock substrate.
Northern shrimp density ranged from 0.1 to 0.5 animals per square meter in sediment substrate and Telia
anemones ranged from 0.06 to 0.2 animals per square meter in rock substrate at the sampling locations in
the UMaine test site (Steneck et al. 2010). Figure 3-9 shows the density of invertebrates observed at the
experimental sites and control site.
American lobster represents the most commercially important invertebrate in Maine, constituting 70
percent of Maine’s commercial landings by value, and over 80 percent of Maine’s harvested marine
resource value (UMaine 2011). During the video drop-camera surveys, the density of lobster increased
towards shore with lobster being most abundant in rocky habitats (Steneck 2010).
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Note: Population densities in number/m2 (± SE) of all species (or groups) recorded at three study sites.
Source: Steneck et al. 2010.

Figure 3-9. Population Densities of Marine Species Observed During Video Surveys

3.4.1.3 Fish
The Gulf of Maine supports a diverse variety of finfish species. As discussed above, the best, most recent
historical information on fish species composition and abundance in the project vicinity is available
through a decade of data from the Maine-New Hampshire Inshore Trawl Survey. As discussed in the
preceding section, to characterize marine life likely to occur in the project area, DMR sampling data was
reviewed for an area around Monhegan Island. The most abundant 24 fish species are shown in Table 3-2.
Only tows with positive fish counts are shown in the table. Eight of the 10 most abundant species overall
(for Regions 2 and 3) were also among the 10 most abundant species in the area evaluated around the
Monhegan Island test site (UMaine 2011).
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Table 3-2. Most Abundant Fish Species from Maine-New Hampshire Inshore Trawl Survey in
Vicinity of the Monhegan Island Offshore Wind Test between Fall 2000 and Fall 2009
Common Name
Atlantic herring
Silver hake
Alewife
American plaice
Longhorn sculpin
Butterfish
White hake
Witch flounder
Blueback herring
Red hake
Acadian redfish
Goosefish
Fourbeard
rockling
Spiny dogfish
American shad
Windowpane
flounder
Winter flounder
Atlantic cod
Rainbow smelt
Scup
Atlantic mackerel
Haddock

Total
Number
23,748
8,457
3,432

Number
of Tows
27
32
30

Fall
Total
334
6,866
1,778

Number
of Tows
12
13
12

Spring
Total
23,414
2,229
1,654

Number
of Tows
15
19
18

1,881

32

697

13

1,184

19

871

28

148

10

723

18

847
691

10
26

847
579

10
12

0
112

0
14

466

21

283

10

183

11

370
339
261
145

19
29
24
24

70
212
190
71

6
12
10
11

300
127
71
74

13
17
14
13

Enchelyopus cimbrius

136

25

44

10

92

15

Squalus acanthias

124

5

124

5

0

0

Alosa sapidissima

72

19

18

6

54

13

Scophthalmus aquosus

71

21

16

7

55

14

59

19

17

8

42

11

14
4
2
1
1

9
2
1
1
1

6
0
2
1
1

4
0
1
1
1

8
4
0
0
0

5
2
0
0
0

Scientific Name
Clupea harengus
Merluccius bilinearis
Alosa pseudoharengus
Hippoglossoides
platessoides
Myoxocephalus
octodecemspinosus
Poronotus triacanthus
Urophycis tenuis
Glyptocephalus
cynoglossus
Alosa aestivalis
Urophycis chuss
Sebastes fasciatus
Lophius americanus

Pseudopleuronectes
americanus
Gadus morhua
Osmerus mordax
Shatenotomus chrysops
Scomber scombrus
Melanogrammus aeglefinus

Source: UMaine 2011.

The species richness of fishes in Regions 2 and 3 is high: 80 fish species were caught between fall 2000
and fall 2009. Six of the eight most abundant species in the bottom trawl survey were pelagic species
(Atlantic herring, alewife, rainbow smelt, and blueback herring) or semi-pelagic species (silver hake,
butterfish), so these species are components of both the demersal and pelagic communities. Among the
others of the most abundant 24 species (including Atlantic cod and haddock), there was a mix of demersal
(e.g., American plaice, longhorn sculpin, goosefish), pelagic (e.g., Atlantic menhaden, Atlantic mackerel),
and semi-pelagic species (e.g., Acadian redfish) (UMaine 2011).
Seventy-six species were caught in fall surveys and 59 species in spring surveys. Despite the species
richness, indices of diversity and equitability are low because of the numerical dominance of the three
most abundant species in both fall and spring. The most abundant species was Atlantic herring. Atlantic
herring, silver hake, and alewife composed 83 percent of the total catch in the fall surveys and 91 percent
in the spring catch. There were other differences between fall and spring surveys. In fall, the 12 most
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abundant species constituted greater than 95 percent of the catch, while in spring the top five species, the
three above plus American plaice and longhorn sculpin, constituted greater than 95 percent of the catch
(UMaine 2011).
Fourteen of the most abundant 24 species in Regions 2 and 3 were resident species with a substantial
presence through the decade and in both spring and fall surveys. Most of the abundant species showed
little or no change in abundance during the decade of the 2000s, particularly alewife, winter flounder, and
red hake. Atlantic herring, blueback herring, Acadian redfish, witch flounder, and haddock are species
that had considerable inter-annual variability, but no overall trends. There were seasonal differences in
some fish species: Atlantic herring and longhorn sculpin were more abundant in the spring, while
alewife, red hake, witch flounder, and goosefish were more abundant in the fall (UMaine 2011).
All of the historically commercially important species could be present in the test site near Monhegan
Island. However, winter flounder, Atlantic cod, haddock, and pollock are expected to be uncommon there
based on the trawl survey data and reported commercial landings. Silver hake and American plaice were
very abundant in the trawl surveys near Monhegan Island, but commercial landings in the Gulf of Maine
have fallen to low or negligible levels. Silver hake, once harvested in large tonnage, has always received a
low price per pound, and landings are negligible now. White hake and witch flounder landings have fallen
to about one-fifth of those at the start of the decade, but they were common in the surveys near Monhegan
Island (UMaine 2011).
The distinction between demersal and pelagic is unclear for many finfish species prominent in Regions 2
and 3 and near the Monhegan Island test site (i.e., there is considerable benthic-pelagic coupling in habitat
use and predator-prey relations). Juvenile Atlantic herring tend to distribute themselves near the bottom
during daytime and school throughout the water column or near the surface during nighttime (Brawn
1960; Nilsson et al. 2003). Acadian redfish and silver hake and perhaps other species move from near
bottom of the water column to feed during nighttime (Scott and Scott 1988; UMaine 2011).
To assess fish distribution and abundance in the project area, the Gulf of Maine Research Institute,
working on subcontract to UMaine, began hydroacoustic surveys for pelagic fish in the test site area in
2010. Sampling was performed on July 7-8, August 11-12, and September 9-10 at two experiment sites
and one control site (sampling sites shown in Figure 3-8). Each survey event was conducted during the
new moon phase to keep night light levels consistent. Sampling was performed during both day and night
periods during each survey.
The hydroacoustic surveys show relatively little biomass in the water column (Figure 3-10). Relative
biomass, measured acoustically in nautical area scattering coefficient (NASC), was low (in the hundreds)
in the July and August surveys. As a comparison, NASC values from known herring aggregations
measured in 2008 and 2009 elsewhere in the Gulf of Maine had values in the tens of thousands (UMaine
2011).
A two-way analysis of variance (time of day, location, and their interaction) indicated no significant
differences in NASC values despite the relatively high values of the control site at night (Figure 3-10).
The failure to detect differences may be an artifact of small samples sizes (i.e., only three sampling dates).
There appears to be a general increase in relative biomass from July to September but this was not tested
because there are too few samples to test for a month effect in a full factorial design (UMaine 2011).
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One Federally endangered fish species that is known to occur in the Gulf of Maine may occur in the
project area, Atlantic salmon (Salmo salar) 7. On October 6, 2010, NMFS determined that Atlantic
sturgeon (A. oxyrinchus oxyrinchus) Gulf of Maine distinct population segment (DPS) is warranted for
listing as Federally threatened (75 FR 61872). The proposed project is not located within any currently
designated critical habitat for any ESA-listed fish species.
Atlantic salmon, an anadromous fish species, were historically found in all major river systems in Maine
and many of their tributaries with suitable spawning habitat. They are currently found in the Saco, lower
Kennebec, lower Androscoggin, Sheepscot, Penobscot, Machias, East Machias, Dennys, and Saint Croix
rivers (NMFS and USFWS 2005; DIFW 2010a; NOAA 2010b). Adult Atlantic salmon mainly prey on
fish such as Atlantic herring, alewife, rainbow smelt, capelin, mummichogs, sand lances, flatfish, and
small Atlantic mackerel (NMFS 2011). The Atlantic salmon Gulf of Maine DPS includes all naturally
reproducing remnant populations of Atlantic salmon from the Kennebec River downstream of the former
Edwards dam site, northward to the mouth of the Saint Croix River (74 FR 29344, June 19, 2009) (Figure
3-11). Atlantic salmon may be seasonally present at the UMaine test site (letter from NMFS to DOE dated
October 1, 2010).

7. Shortnose sturgeon (Acipenser brevirostrum) are also a Federally endangered fish species in Maine, but this
species is not expected to occur in the project area (Jeff Murphy, NOAA, UMaine Offshore Wind Demonstration
Project agency meeting, November 30, 2010).
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Figure 3-10. Relative Biomass Observed During Hydroacoustic Surveys
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Source: NMFS and USFWS 2005.

Figure 3-11. Geographic Range of the Gulf of Maine Distinct Population Segment of
Atlantic Salmon
Atlantic salmon spawn in small, headwater streams in the fall. In Maine, juveniles remain in fresh water
for a period of one to three years. After this time, when approximately one inch long, they undergo a
substantial transformation, smolting, in preparation for seaward migration. Smolts migrate to Labrador
and Greenland in the spring of each year, generally between late April and early June, depending on river
conditions. The migratory path through the Gulf of Maine is uncertain but may be dependent on the
position of the Eastern Maine Coastal Current (UMaine 2011). Smolts develop into mature adults over
two to three years at sea and then return to Maine streams typically in the spring.
To gather information on a variety of tagged fish distribution and movements, acoustic receivers that
detect tagged fish have been deployed throughout the Gulf of Maine as part of the Gulf of Maine Ocean
Observing System/NERACOOS system since 2005 (Figure 3-12). Hundreds of juvenile Atlantic salmon
smolts were tagged in the Penobscot River and in the Bay of Fundy between 2005 and 2009. Since 2005,
the acoustic receivers, with a detection range of approximately 0.6 mile, have made over 9,000 detections
of acoustic tags. These 9,000 detections were from 37 different individual acoustic tags. Twenty of the
tags detected were implanted in salmon smolts: three from the Bay of Fundy and 17 from smolts tagged
in the Gulf of Maine (UMaine 2011).
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Note: All buoys had NOAA telemetry receivers on them at some time between 2005 and 2009. UMaine test site is
located near Buoy E01.
Source: University of Maine Physical Oceanography Group 2010a.

Figure 3-12. Map of Gulf of Maine Acoustic Receivers Located on Ocean Observing System Buoys
Until late July 2010, Buoys D01 and E01 were the closest acoustic receivers to the offshore wind test site
near Monhegan Island. Since 2005, five individual tags were detected in the vicinity of Buoy E01, four of
which belonged to salmon smolts (the fifth belonging to a striped bass). Most detections occurred at Buoy
F01 located in Penobscot Bay, the watershed of most smolt tagging (UMaine 2011). During late July
2010, Buoy E02 was deployed by UMaine in the offshore wind test site near Monhegan Island (Section
3.3.2). Two acoustic receivers were mounted on Buoy E02.
Similar to Atlantic salmon, Atlantic sturgeon, a species proposed to be listed as threatened under the ESA,
is also an anadromous fish species. Atlantic sturgeon is a long-lived species, capable of reaching ages of
60 years, lengths of 13.7 feet, and weight of over 794 pounds (75 FR 61873, October 6, 2010). The
Atlantic sturgeon Gulf of Maine DPS has been documented as individuals in the Penobscot, Kennebec,
Androscoggin, Sheepscot, Saco, Piscataqua, and Merrimack rivers. The Kennebec River is currently the
only known spawning river for the Gulf of Maine Atlantic sturgeon DPS (75 FR 61881, April 9, 2010).
This species may occur at the UMaine test site (letter from NMFS to DOE dated October 1, 2010).
From 2000 to 2006, the Maine-New Hampshire Trawl Survey collected 31 Atlantic sturgeon from 773
trawls in the fall, and seven Atlantic sturgeon from 828 trawls in the spring. Trawling was conducted in
depths ranging from 32.8 to 656 feet, and all of the Atlantic sturgeon were captured in depths between 49
and 295 feet. All but two Atlantic sturgeon were captured near the Kennebec estuarine complex, and the
remaining were captured near the Saco River, approximately 19 miles and 49 miles southwest of the
project site, respectively (Dunton et al. 2010).
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Since 2006, 141 individual Atlantic sturgeon have been captured and seven recaptured in the Penobscot
River (Zydlewski 2010). Thirty-seven individual fish have been implanted with acoustic tags (8 tagged in
2006 and 2007; 10 in 2008; 11 in 2009; and 8 in 2010). Twenty of these individuals carry tags that would
continue to emit signals for 10 years. All individuals were tagged in the lower Penobscot River estuary (at
approximately river mile 13.7). Each year all individuals left the estuary by mid-October. In winter 2009,
7 (of 11) Penobscot River-tagged Atlantic sturgeon were detected by Massachusetts Division of Marine
Fisheries in the State’s acoustic receiver array near Cape Cod, Massachusetts (Hoffman 2010). Each year,
between 75 and 90 percent of the Atlantic sturgeon tagged in the Penobscot River during the summer
return to the river the following spring (April to June/July) (Zydlewski 2010) .
In a notable exception to this pattern, two individual Atlantic sturgeon that were tagged in the Penobscot
River wintered in the Kennebec River. One of these individuals wintered in the Kennebec one year and
not the following (Zydlewski 2010). In 2010, an Atlantic sturgeon tagged in the Delaware River was
detected off of Matinicus Island in the Gulf of Maine (23 miles from the test site). In Maine alone,
approximately 100 Atlantic sturgeon have active acoustic tags (Zydlewski 2010). Thirty individuals have
been tagged in Nova Scotia’s Minas Basin (over 248 miles from the test site) and up to 30 were tagged in
the St. John River, New Brunswick (over 124 miles from the test site) (Stokesbury 2010).
Under the Magnuson-Stevens Fishery Conservation Act of 1998 (16 U.S.C. 1801 et seq.; MSA) the
waters off Monhegan Island have been designated as EFH for 15 Federally managed fish species (Table
3-3). EFH is broadly defined as “waters and substrate necessary to fish for spawning, breeding, feeding,
or growth to maturity” (1996 Amendments (PL 104-267) to the MSA) (letter from NMFS to DOE dated
Table 3-3. Marine Species and Life Stages for which Essential Fish Habitat Occurs in Waters off of
Monhegan Island
Species
Atlantic cod (Gadus morhua)
Haddock (Melanogrammus aeglefinus)
Whiting (Merluccius bilinearis)
Red hake (Urophycis chuss)
White hake (Urophycis tenuis)
Redfish (Sebastes fasciatus)

Eggs
X

X
X
NA

Witch flounder (Glyptocephalus cynoglossus)
Winter flounder (Pleuronectes americanus)
Windowpane flounder (Scopthalmus aquosus)
American plaice (Hippoglossoides platessoides)
Atlantic halibut (Hippoglossus hippoglossus)
Atlantic sea herring (Clupea harengus)

X

Monkfish (Lophius americanus)
Spiny dogfish (Squalus acanthias)
Bluefin tuna (Thunnus thynnus)

Larvae
X

Juveniles
X

X
X
X

X
X
X
X

X

X

X

NA

NA

X
X
X
X
X

Adults
X
X
X
X
X
X
X
X
X
X
X

X
X
X

Source: NOAA 2010d; NA = not available.

October 1, 2010; NOAA 2010d). EFH for the species listed in Table 3-3, varies by species and life stage,
and includes all portions of the water column as well as substrate types, such as soft bottom, hard bottom,
or various mixtures of hard and soft (NOAA 2010d).
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In a letter to DOE dated February 22, 2011, NMFS also identified four highly migratory species of fish
listed under the MSA that could potentially occur off the waters of Monhegan Island: white shark
(Carcharodon carcharias), basking shark (Cetorhinus maximus), common thresher shark (Alopias
vulpinus), and porbeagle shark (Lamna nasus).

3.4.1.4 Marine Mammals
The Gulf of Maine is host to numerous marine mammals including large and small whale species, and
three species of seals (Table 3-4). Cetaceans and seals are protected under the Marine Mammal Protection
Act, and some whale species are protected under the ESA (Table 3-4). Large whale species, including
Table 3-4. Marine Mammal Species Known to Occur in the Gulf of Maine
Species

Federal Listing Status

ESA Management Plans

Baleen Whales
North Atlantic right whale (Eubalaena glacialis)

Endangered

NMFS 2005; NMFS 2006a

Fin whale (Balaenoptera physalus)

Endangered

NMFS 2006b

Humpback whale (Megaptera novaeangliae)

Endangered

NMFS 1991

NA

NA

Sei whale (Balaenoptera borealis)

Endangered

No

Blue whale (Balaenoptera musculus)

Endangered

NMFS 1998

Harbor porpoise (Phocoena phocoena)

NA

NA

Atlantic
acutus)

NA

NA

Pilot whale (Globicephala sp.)

NA

NA

Common dolphin (Delphinus delphis)

NA

NA

Killer whale (Orcinus orca)

NA

NA

Risso's dolphin (Grampus griseus)

NA

NA

White-beaked dolphin (Lagenorhynchus albirostris)

NA

NA

Bottlenose dolphin (Tursiops truncatus)

NA

NA

Sperm whale (Physeter macrocephalus)

Minke whale (Balaenoptera acutorostrata)

Toothed Whales
white-sided

dolphin

(Lagenorhynchus

Endangered

NMFS 2006c

Beluga whale (Delphinapterus leucas)

NA

NA

False killer whale (Pseudorca crassidens)

NA

NA

NA

NA

Gray seal (Halichoerus grypus)

NA

NA

Harp seal (Phoca groenlandica)

NA

NA

Seals
Harbor seal (Phoca vitulina)

Source: UMaine 2011; NA = not applicable.
Note: The species are grouped by order and are organized from the most to least common based on number of sightings in the
Right Whale Consortium database. The survey effort in the Gulf of Maine is strongly biased towards areas and seasons when
right whales are likely to be found.

humpback, North Atlantic right, fin, and sei, are more common in the Gulf of Maine during the spring,
summer, and autumn when food resources are in higher abundance; however, sightings of these species
have occurred in all seasons. Approximately 3,500 of these whales visit the Gulf of Maine each year
(GoMOOS 2010a).

DOE/EA-1792

50

September 2011

Affected Environment and Environmental Impacts

Analysis of sightings of whale species collected through the Right Whale Consortium indicate that
although large whales have been observed in the vicinity of the Monhegan Island test site, this area does
not appear to be commonly used compared to other areas within the Gulf of Maine. Within the western
Gulf of Maine, specific regions such as Jeffreys Ledge and Mt. Desert Rock are areas where whales are
commonly sighted (UMaine 2011).
Smaller whales such as minke whales, pilot whales, harbor porpoise, and white-sided dolphin are
common marine mammals in the Gulf of Maine. Additionally, harbor seal, gray seal, and harp seal occur
in the Gulf of Maine. Harbor seal is the most common seal, with approximately 30,000 individuals
spending all, or part, of the year in the Gulf of Maine (GoMOOS 2010a). Other marine mammal species
that have been occasionally sighted in the region are offshore bottlenose dolphin, killer whales, whitebeaked dolphin, and beluga whales (UMaine 2011).
During 2010, UMaine researchers conducted two marine mammal surveys along dedicated transects that
traversed the test site. On-water time for each survey was approximately four hours. Eight harbor
porpoise and no large whales were observed during the two marine mammal surveys. UMaine researchers
also recorded opportunistic sightings of marine mammals during other survey efforts, by researchers that
had training in marine mammal visual identification. Ten marine mammals (2 harbor porpoise and 8
white-sided dolphins) were observed during an eight-hour benthic invertebrate survey on July 7, 2010,
and the one large whale, a fin whale, was observed during a 30-hour geophysical survey on June 17 and
18, 2010 (UMaine 2011).
Marine mammals that are listed under the ESA and have the potential to occur in the project area are
North Atlantic right whale, fin, humpback, sei, blue, and sperm whales (Table 3-4). Right whales are of
particular concern due to their low population numbers and slow recovery (UMaine 2011). Right whales
feed on zooplankton, primarily copepods and especially large calanoid copepods such as Calanus spp.
(Kenney et al. 2001). It is likely that all of the approximately 400 right whales in the North Atlantic visit
the Gulf of Maine each year. Habitats that occasionally have significant numbers of right whales include
Jeffreys Ledge in the western Gulf of Maine, especially in autumn (Kenney et al. 2001). The Gulf of
Maine and adjacent Scotian Shelf contain all of the known feeding areas for this critically endangered
species (Kenney et al. 2001). The UMaine project area is not located within right whale critical habitat.
Fin whale is the second largest species of whale, second in size only to the blue whale. New England
waters are a major feeding area for North Atlantic populations. Primary prey include krill, small
schooling fish (e.g., herring, capelin, and sand lance), and squid. Fin whales are the most common large
whale in the Gulf of Maine, with peak abundance in April through October. They are most typically
observed in 300- to 600-foot water depths over the continental shelf (DIFW 2010b). Critical habitat for
the fin whale has not been designated.
The humpback whale is relatively common in the Gulf of Maine and is observed frequently by whale
watchers. Humpback whales pass through New England waters during their northward and southward
migrations, in April and May, and in October through December, respectively. Some individuals remain
in the Gulf of Maine for the summer, where they feed primarily on herring, sand lance, and other small
fish (DIFW 2010c). Critical habitat has not been designated for humpback whale.
Sei whales are commonly found in the Gulf of Maine and on Georges and Stellwagen Banks in the
Western North Atlantic during the summer (NMFS 2010a; Waring et al. 2009). Sei whales are usually
seen alone or in pairs, but sometimes large aggregations may occur if food is abundant. This species
typically feeds on plankton (e.g., copepods and krill), small schooling fish, and cephalopods (e.g., squid)
by both gulping and skimming. Sei whales are shallow divers and only remain submerged for five to 20
minutes (DIFW 2010d; NMFS 2010a). Critical habitat for sei whale has not been designated.
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The blue whale is the largest known animal ever to exist on Earth. Blue whale occurrence in the western
North Atlantic generally extends from the Arctic to at least mid-latitude waters. Blue whales are most
frequently sighted in the waters off eastern Canada, with the majority of recent records from the Gulf of
St. Lawrence (NMFS 2002). The first recorded sighting off New England came in 1981, with only
sporadic sightings over the next two decades. In the past few years, sightings have been slightly more
regular, although still uncommon. In 2002, five different blue whales were seen over a two-week period
in September, and in the fall of 2007, three different individuals were seen off the Maine and New
Hampshire coast (GMRI 2010). Critical habitat has not been designated for blue whale.
Sperm whales are the largest of the toothed whales. Sperm whales tend to inhabit areas with a water depth
of 1,968 feet or more, and are uncommon in waters less than 984 feet deep. In summer, sperm whales
may occupy areas east and north of Georges Bank and into the Northeast Channel region of the Gulf of
Maine, as well as the continental shelf (inshore of the 328-foot isobath) (NMFS 2010b). Critical habitat
has not been designated for sperm whale.

3.4.1.5 Reptiles
All sea turtles are protected under the ESA. While sea turtle sightings are uncommon in the Gulf of
Maine, there are three sea turtle species that are known to occur: leatherback (Dermochelys coriacea),
loggerhead (Caretta caretta), and Atlantic Ridley (Kemp’s Ridley) (Lepidochelys kempi) turtles. The
leatherback and Atlantic Ridley are federally endangered and the loggerhead is federally threatened under
the ESA. The proposed project is not located within any critical habitat for marine turtles.
The Atlantic Ridley sea turtle is very rarely encountered in the Gulf of Maine. Loggerhead and
leatherback sea turtles are more commonly seen. Although these species are primarily tropical in their
distribution, sightings of both species extend up the eastern seaboard (UMaine 2011).
Loggerhead sea turtles have a global distribution, and the majority of nesting occurs in the western rims
of the Atlantic and Indian Oceans (NMFS and USFWS 2007a). Loggerhead turtles undergo extensive
migrations to feed on mid-water column organisms in the open ocean. In the northeast United States,
loggerhead turtles are most abundant south of Cape Cod (Figure 3-13) (Shoop and Kenney 1992).
Leatherbacks have the widest distribution of sea turtles, nesting on beaches in the tropics and sub-tropics
and foraging into higher-latitude sub-polar waters. They are also the largest sea turtle and have evolved
physiological and anatomical adaptations that allow them to exploit waters far colder than any other sea
turtle species would be capable of surviving (NMFS and USFWS 2007b). Along the East Coast,
leatherback sightings are concentrated south of Long Island, New York, but they have been observed as
far north as Nova Scotia (Shoop and Kenney 1992). Leatherback turtle sightings along the Northeast are
shown in Figure 3-13.
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Note: Sighting compiled from approximately three years of aerial and shipboard surveys. Loggerhead turtle
sightings on left; leatherback turtle sightings on right.
Source: Reproduced from Shoop and Kenney 1992.

Figure 3-13. Loggerhead and Leatherback Turtle Sightings

3.4.1.6 Birds
The Maine coast is frequented by numerous species of migrating songbirds, seabirds, raptors, and
shorebirds. Monhegan Island is utilized by a substantial number of migrant birds that use the island as a
stopover location during the migratory season. Maine’s coastal areas and islands also offer breeding
grounds for seabird; shorebird; and raptor species including bald eagle, peregrine falcon, piping plover,
roseate tern, arctic tern, Atlantic puffin, razorbill, Leach’s storm petrel, great cormorant, black-crowned
night heron, laughing gull, and common tern (UMaine 2011).
Pelagic seabirds utilize Maine’s offshore waters to forage during the breeding, migration, and winter
seasons. Seabirds such as arctic terns, Leach’s storm petrels, Atlantic puffins, razorbills, and black
guillemots all reach their southern extent of their breeding distribution in Maine. Tern and alcids
(including Atlantic puffins, razorbills, and guillemots) are known to routinely fly 15 to 18 miles from
their breeding grounds to forage, and have been observed foraging greater than 31 miles from their
nearest breeding colony. Gannets, which regularly occur in Maine, are known to feed offshore of
Monhegan Island (letter from DIFW to Maine SPO dated October 1, 2009).
Hundreds of thousands of shorebirds of over 50 species migrate to the coast of Maine in late summer
from their breeding areas in the Canadian arctic. Shorebirds forage on intertidal invertebrates on their way
to wintering grounds in Central and South America. Concentrations of nearly one million red-necked and
red phalaropes have been known to occur off the coast of Maine. Nesting shorebirds in Maine include
spotted sandpiper and willet (letter from USFWS to Maine SPO dated August 4, 2009).
Many species of waterfowl nest along the coast of Maine. Maine hosts significant populations of black
ducks, long-tailed ducks, mergansers, goldeneye, scoters, and bufflehead, and as much as 90 percent of
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common eiders that breed in the U.S. visit Maine (letter from USFWS to Maine SPO dated August 4,
2009).
Migrating raptors concentrate at coastal locations, including Monhegan Island. Monhegan Island has the
highest rate of passage by migrant peregrine falcons in Maine. Bald eagles, which are protected under the
Migratory Bird Treaty Act and under the Bald and Golden Eagle Protection Act, occur in large numbers
in coastal Maine and are known to nest on Monhegan Island. Approximately 200 nesting pairs are located
on the Maine’s coast and large concentrations of non-breeding eagles have been documented. In general,
bald eagles travel up to 4 miles from their nests for foraging, but generally do not travel more than 1 to 2
miles from the nearest land or perch (letter from USFWS to Maine SPO dated August 4, 2009; letter from
DIFW to Maine SPO dated October 1, 2009).
Table 3-5 lists birds that are federally listed under ESA, Maine listed species and species of concern, and
important neotropical migrant species in Maine. All of the species listed may occur in the test area,
including land areas or offshore water as stopover or transit sites, throughout the year, but particularly
during spring and or fall migration (UMaine 2011).
Table 3-5. Bird Species of Concern
Harlequin duck
Bald eagle
Golden eagle
Peregrine falcon
Upland sand piper

State Threatened or Endangered
Least tern
Black tern
Atlantic puffin
Razorbill
American pipit

Arctic tern
Leach’s storm petrel
Great cormorant
Least bittern
Black-crowned night heron

Grasshopper sparrow
Maine Species of Concern
Laughing gull
Common tern
Short-eared owl
Olive-sided flycatcher

Barrow’s goldeneye
Cooper’s hawk
Northern goshawk
American coot
Red-necked phalarope
Yellow-bellied sapsucker
Veery
Northern parula
Chestnut-sided warbler
Cape May warbler
Black-throated blue warbler
Piping plover

Loggerhead shrike
Vesper sparrow
Eastern meadowlark
Rusty blackbird
Orchard oriole
Important Neotropical Migrant Species in Maine
Blackburnian warbler
Black and white warbler
American redstart
Ovenbird
Canada warbler
Rose-breasted grosbeak
Federally Threatened or Endangered
Roseate tern

Source: DIFW 2010a; letter from USFWS to Maine SPO dated August 4, 2009.
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In consultation regarding the State’s review of potential ocean energy demonstration sites, which included
the Monhegan Island test site, the USFWS indicated that the project could potentially affect two bird
species listed under the ESA: roseate tern (Sterna dougallii) and piping plover (Charadrius melodus)
(letter from USFWS to Maine SPO dated August 4, 2009). The project is not located within the federally
designated critical habitat of these two species or any ESA bird species. The Federally endangered roseate
tern breeds on five islands in Maine. While Monhegan Island is not used for breeding, roseate terns use
the island and surrounding waters to rest and feed and are regularly observed (Welch 2010). Roseate terns
usually forage over shallow bays, tidal inlets and channels (USFWS and NMFS 2008). After roseate terns
breed for the first time, they are highly faithful to a nesting island, returning to the same breeding colony
around mid-May in Maine (DIFW 2010e). Two hundred nesting pairs were counted in Maine in 2008.
Roseate terns are known to nest in mixed seabird colonies of Arctic terns and common terns. While Arctic
and common terns have increased in numbers, roseate terns have not. Likely causes are lower hatching
success and smaller average clutches (letter from USFWS to Maine SPO dated August 4, 2009).
The Federally threatened piping plover breeds on coastal beaches in several locations in southern Maine
(not in the project area). Piping plovers breed and forage on coastal beaches from Newfoundland and
southeastern Quebec to North Carolina and winter primarily on the Atlantic coast from North Carolina to
Florida, although some birds migrate to the Bahamas and West Indies. The current population decline is
attributed to increased coastal development and recreational use of beaches. In the last 10 years Maine’s
population has declined substantially from about 65 pairs to 20 nesting pairs (letter from USFWS to
Maine SPO dated August 4, 2009).
To assess aerial vertebrate movement patterns off Monhegan Island, the New Jersey Audubon Society
conducted dual marine radar surveys over a period of 79 days from July 15 to September 30, 2010.
Monitoring continued through November 30, though evaluation of the results of the October and
November monitoring has not been completed. The marine radar system was deployed at the
southwestern end of Monhegan Island overlooking Lobster Cove. The sampling range is shown above in
Figure 3-8. The radar horizontal range of detection extended approximately 1.7 miles for resolving small
songbirds. While the sampling range that allowed resolution of all individual birds did not cover the
project area, located 2 to 3 miles from shore, the results are expected to be representative of the bird and
bat behavior in the project area (Mizrahi 2010). The radar survey results from July 15 to September 30,
2010 showed that approximately 93 percent of targets during the day and 95 percent of targets during the
night were detected at heights of 246 feet or greater (targets represent birds and bats, but cannot be
distinguished) (NJAS 2010).

3.4.1.7 Bats
Eight bat species occur in Maine: eastern small-footed myotis (Myotis leibii), little brown bat (M.
lucifugus), big brown bat (Eptisicus fuscus), northern long-eared myotis (M. septentrionalis), eastern
pipistrelle (Pipistrellus subflavus), red bat (Lasiurus borealis), hoary bat (L. cinerus), and silver-haired
bat (Lasionycteris noctivagans). The latter three are considered to be migratory in the northeast region,
while the other species seek hibernacula in natural and man-made structures, including buildings, tree
cavities, caves, and rock crevasses (UMaine 2011). None of these species is listed under the ESA.
Bats have been documented along coastal areas and on offshore islands, and have been observed landing
in large numbers on ships as far as 130 miles offshore particularly during periods of spring and fall
migration (UMaine 2011). As part of a separate effort, acoustic bat detectors were deployed on Monhegan
Island, as well as 11 other offshore locations along the Maine coast, from July 28 to November 15, 2009.
The acoustic bat detectors identified 27 echolocation sequences at Monhegan Island, of which 13
individual echolocation sequences were identified as noise made by bats classified as being from one of
three bat guilds. The remaining 14 sequences were from unknown low and high frequency echolocation
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strings (unknown echolocation detections were either too short in duration or too poor in quality for
identification). The three bat guilds identified were big brown/silver-haired bats, eastern red bats/tricolored bats, and Myotis species. It should be noted that these data could represent the same animal
detected more than once, and not necessarily 13 or 27 individual bats.

3.4.2 ENVIRONMENTAL IMPACTS RELATED TO BIOLOGICAL RESOURCES
This section evaluates the following potential effects upon biological resources:
•

•

Effects on biological resources
– Alteration of habitat
 Direct effects from deployment of the anchors
 Changes to marine community composition
– Above-water collision – aerial vertebrates
– Underwater entanglement and collision – marine mammals
Effects on ESA-listed species and EFH

The potential effects of noise on marine life are discussed in Section 3.5.

3.4.2.1 Effects on Biological Resources
Alteration of Habitat
The deployment of the proposed project components on the seabed and in the water column would alter
habitat in the project area and potentially create the following environmental effects:
•
•

Direct effects on marine life from deployment of the anchors on the seabed; and
Changes to marine community composition (e.g., use patterns, attraction, aversion).

The type and size of the mooring anchors or foundations would depend on the final selection of the
platform design. The anchors would be loaded on barges and towed to the UMaine test site. In the event
that drag anchors are selected, a second anchor-handling vessel would be required to deploy and set the
anchors. If suction caissons are selected, a floating crane would be required to lift and lower the caissons
to the sea floor. Additional equipment required for suction caissons includes suction equipment, a
remotely operated vehicle, a control cabin, and a launch cradle.
Once the anchors arrive at the test site, the installation vessels would be positioned over preselected
anchor locations. These locations would be selected based on the floating turbine mooring system design
and engineering analysis of the sea floor geotechnics and geophysics. Most likely the mooring system
would be arranged in a triangular pattern. The deployment of the turbine platforms and mooring lines
would be temporary. The platforms would be deployed for a period of up to five months, from initial
deployment. The mooring lines would be deployed with the anchors one to six months before the
platforms are installed. They may be left connected to the anchors for the entire testing period (July to
November), so that the platforms can be reattached to the same moorings for a follow-up deployment one
year later. Following the completion of second year testing (ending in November), UMaine may further
delay removing the mooring lines until the following summer in order to provide for a safer and more
predictable weather window. This would result in the mooring lines being in the water for the following
ranges of time:
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•

Minimum - up to five months from July to November for two testing year periods, if the
moorings are removed after each deployment; and

•

Maximum - up to 24 months, if the moorings are left in the water between the initial and second
year deployments and removal is delayed to more favorable conditions in the summer after the
second deployment [e.g., the moorings (only) would be in the water from approximately 90-days
prior to the first deployment through the summer after the second deployment].

As discussed in Section 2.2.8, depending on anchor type selected and seabed conditions, the anchors may
be left in place permanently (the mooring lines would be removed). For example, skirted mat and gravity
anchors would sink into the sediment and may not be removable.

Direct Effects on Marine Life from Deployment of the Anchors on the Seabed
A potential project effect on aquatic organisms could occur during the installation and removal of the
anchors for the turbine platforms, when the benthos is disturbed from anchor placement on, and removal
from, the seabed (no blasting or pile driving is required for the project). As detailed in Section 2.2.5, a
number of shallow foundations/anchors are being considered for mooring the project including drag
embedment (fluke) anchors, gravity (weight) anchors, skirted mats, and suction caissons. The degree to
which the foundation/anchors would penetrate the seabed would also vary ranging from approximately
6.6 feet for a skirted mat, approximately 29.5 feet for a suction caisson, and potentially even deeper for a
drag embedment anchor. A gravity anchor deployed on a rock bottom would minimally penetrate the
seabed.
During project installation, the placement of anchors could cover or injure slow-moving or immobile
benthic organisms, such as bivalves, snails, and worms directly beneath the foundation/anchors. The
footprint of the foundation/anchors being considered is variable and would depend upon final design of
the turbine platform and condition of the seabed at the selected deployment site. The foundation/anchor
that would have the largest footprint would be a skirted mat, which is expected to measure approximately
16 feet by 16 feet. Each of these foundations would cover an area approximately 256 square feet, and the
total area of the sea floor ultimately covered by six foundations (assuming three foundations for each
floating platform) would be 1,536 square feet (or 0.04 acre). During installation, drag embedment anchors
would drag about 10 times the lateral distance of the penetration distance (i.e., 10 feet of penetration
means dragging of 100 feet). It is anticipated that much of this distance would be within the substrate and
not along the seabed surface. This would represent additional disruption to the seabed, potentially killing
slow-moving or immobile benthic organisms, though any effect would be very minor considering the
scale of and effect of bottom dragging operations. The expected maximum area disturbed or covered by
all six anchors would be a negligible effect on immobile species that are covered by the anchors.
Mobile invertebrates (e.g., lobster and crabs), fish species that feed on or near the bottom (e.g., hakes and
flatfishes), and species that shelter on the bottom at times (e.g., herring and redfish) would likely move
away from the immediate vicinity of the anchors and move to nearby areas during deployment and
removal activities. Project deployment and removal activities may also alter the distribution of prey
species of some marine life (prey species avoid the area during deployment and removal activities),
especially demersal fish and invertebrates, though this would only be expected to occur in the immediate
vicinity of deployment activities. Highly mobile species, such as pelagic fish or marine mammals, would
likely avoid the deployment area during project installation activities. Project deployment and removal
activities are expected to total one day per anchor, and therefore any shift in habitat use of marine species
during installation or removal activities would be temporary.
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All proposed designs use a small number of cables under tension loading from a buoyant surface structure
to anchors at or in the seabed. In some designs (e.g., skirted mat, drag embedment anchor), the anchor
may be entirely buried in mud. Because of the limited surface area of these anchors and the generally
slow currents at greater than 328-foot depths, scour and alteration of depositional patterns would be much
more limited than what typically occurs around nearshore (shallower) wind platforms.
Some additional minor, and short-term, bottom disturbance would be expected from the anchoring of
installation, service, and environmental monitoring vessels. Any effects on the seabed would be negligible
and similar to the anchoring of vessels that occurs regularly along the Maine coast.
In conclusion, potential effects of anchor deployment and removal to benthic habitat would be minor and
short term. While the placement of the anchors could cover slow moving or immobile benthic
invertebrates, because of the small area covered by the anchors (approximately 0.04 acre), this effect
would be negligible. Following deployment and removal of the anchors, if removal occurs, it is expected
that sediments around the anchors would quickly redistribute. Benthic organisms would resettle in areas
around the anchors (or, following removal, where the anchors were) where the disturbance occurred, and
use of the area by benthic invertebrates and demersal fish would quickly return to pre-deployment levels.
While sediment that becomes suspended during anchor removal could resettle and possibly cover
immobile benthic invertebrates, given the number and small size of anchors, these effects would be
negligible.

Changes to Marine Community Composition
The project could cause the following potential changes to the marine community composition in the
area:
•

Artificial reef 8 effect - The anchors, mooring lines, and below-water portions of the turbine
platforms could provide habitat for biofouling organisms and structure-oriented fish, which may
in turn result in an artificial reef effect.

•

Fish aggregation device (FAD) effect – Fishes are also known to aggregate around floating
objects (Nelson 2003), which is often called a FAD effect.

•

Bird roosting/seal haul out – Birds may roost on the above-water portions of the platforms, and
seals are known to haul out on nearly any floating platform.

•

Avoidance of the project area by resident and migratory species – For commercial-scale offshore
wind projects, concerns have been raised that resident or migratory species might avoid wind
farms.

The presence of the project components in the water column and floating above the water may therefore
result in altered use by marine life in the area and a resulting change in the marine community
composition. These potential effects, described further below, are primarily direct effects, though species
that may be attracted to the biofouling community, once established, and not necessarily the structures
themselves, represent indirect effects of the proposed project. Also, the reduction of trawling disturbance
within the anchor field area represents an indirect effect.

8. An artificial reef is a human-made underwater structure, typically built for the purpose of promoting marine life in
areas of generally featureless bottom.
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Artificial Reef Effect
Biofouling is the accumulation of attaching marine organisms on a surface in the water. Common
biofouling organisms include algae and sessile invertebrate species, including those having a hard calcium
carbonate exterior such as barnacles, mussels, and bryozoans, and soft organisms such as sponges,
tunicates, and hydroids. Biofouling organisms occur at all ocean depths, and therefore these organisms
could be expected to colonize the anchors and mooring lines, and portions of the floating platforms below
the waterline. The UMaine Physical Oceanography Group, part of the School of Marine Sciences,
maintains the Gulf of Maine Array oceanographic buoys. Figure 3-14 shows examples of biofouling
colonizing one of the buoys. UMaine researchers have observed that, in general, the spring bloom is a
very active period of marine growth that usually starts in March or April of each year and then slows
down by September and October. Biological growth can be variable and is dependent on depth/light,
temperature, and nutrients. Therefore, buoys deployed in the fall and recovered in late winter/early spring
typically do not have much growth. Conversely, buoys deployed in the spring and recovered in the fall
can have a large amount of fouling; UMaine researchers have reported approximately 5.9 inches of
biofouling growth (species unspecified). These differences in summer and winter biofouling are seen in
Figure 3-14. In August 2010 UMaine has deployed a new oceanographic buoy (Buoy E02) at the test site.
The buoy will be recovered in 2011 and the marine growth on this buoy will be measured and quantified
to provide a more definitive assessment of expected marine growth in the test site.

Note: Buoy E01 summer fouling shown on left and Buoy E01 winter fouling shown on right.

Figure 3-14. Representative Biofouling on Gulf of Maine Oceanographic Buoys
Areas of shelter, structure, or cover are typically sought by fish for protection from predators (Johnson
and Stickney 1989). Artificial structures such as buoys or docks can serve as good sources of cover and
refuge, particularly hard substrate having a vertical orientation (USACE 2004). Artificial structures that
occur in marine areas where there is comparably little structure associated with the seabed can be
particularly attractive to structure-oriented species, and subsequent colonization by marine life that
otherwise would not occur in a particular area, in turn, attracts other predatory fish (Ogden 2005).
Many fish species have specific substrate and habitat requirements. In Maine, monkfish and many flatfish
species such as American plaice and winter, witch, and windowpane flounder prefer sediment habitats.
Other species such as longhorn sculpin, Acadian redfish and Atlantic cod recruit to and often are
associated with rocky habitats (Collette and Klein-MacPhee 2002). In some cases, organisms that recruit
to hard substrates such as deepwater corals create preferred nursery habitats for recruiting groundfishes
(Auster 2005). Thus it is possible that the anchors and chains placed into soft-sediment habitats would
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diversify substrate heterogeneity that could increase the recruitment potential for some species of
groundfish.
Sampling conducted before and after installation of the commercial Vindeby offshore wind farm along
the Danish Coast found that fish abundance increased (Robert Gordon University 2002). The Minerals
Management Service’s Rigs to Reefs Program reported 20 to 50 times more fish near artificial reefs with
biofouling than in the surrounding waters (MMS 2007). Previous environmental assessments for wave
energy projects have identified marine biofouling as a potential direct benefit to marine biological
resources (U.S. Department of the Navy 2003). For the UMaine project, a relatively small reef effect is
expected; the two platforms and moorings would have a relatively small surface area below the waterline
in comparison to that of floating offshore oil platforms or large European nearshore wind farms, and the
UMaine platforms would be deployed only from July to November.
The area occupied by the two platforms and their moorings would become a no-trawl zone. The reduction
of trawling disturbance within the anchor field represents an indirect effect of the project that could
potentially beneficially affect the marine community composition. In the depth ranges of the Gulf of
Maine similar to that of the Monhegan Island test site, trawling has substantially altered soft-bottom
macrofaunal community structure. Under repeated trawling, structure-building animals, such as tubebuilding polychaetes, become conspicuously scarce. This trend has been most clearly documented by
sampling programs that covered several years both inside and outside fishing closure areas in the western
Gulf of Maine in mud bottoms between 328 and 623 feet deep (Grannis 2005; Knight 2005; Grizzle 2008;
Nenadovic 2009; Grizzle et al. 2009). Studies at least as deep as 761 feet outside marine protected areas
also suggest similar effects of trawling on community structure (Weissberger et al. 2008).
While artificial structures may benefit fish (Love et al. 2006) and may enhance local fisheries, the project
would differ from typical artificial reefs in several ways. The two turbines’ anchors would be relatively
widely spaced, the mooring line diameter is expected to be approximately 6 inches, and the anchors
would be located at depths of approximately 328 feet; in contrast, artificial reef structures are usually
deployed in shallower water. Given these variables, it is unknown how structure-oriented species would
react with the temporary deployment of the two turbine platforms and associated moorings.
FAD Effect
Related to artificial reef effects, fishes are also known to aggregate around floating objects (Nelson 2003),
creating a FAD effect. FAD definitions vary, but generally FADs (or structures acting as FADs) are
assumed to be floating at or near the surface of the water. The degree of proximity can vary by species,
ranging from less than 3.3 feet from the structure for many juvenile fish, to 0.6 miles or more for large
pelagic fish like tunas. These pelagic communities are usually more ephemeral than reef-associated
communities (Nelson 2010). Nelson (2003) found that fish assemblages associated with FADs supporting
a well-developed biofouling community were larger and more species-rich than those around FADs
devoid of a biofouling community.
There are many documented cases of aggregations associated with drift algae (Mitchell and Hunter 1970;
Kokita and Omori 1998; Safran and Omori 1990), oil platforms (Love et al. 2000), ice floes (Crawford
and Jorgenson 1993), and other more durable debris (Parin and Fedoryako 1999) in higher latitudes.
While anchored FAD designs consist fundamentally of an anchor, line, and buoy (McPhaden 1993;
Friedlander et al. 1994; Hassan 1994; Higashi 1994; Nelson 2003), even very simple designs have been
shown to attract fish in great numbers (Hunter and Mitchell 1968; Beets 1989; Hair et al. 1994; Hall et al.
1999a; Hall et al. 1999b; Nelson 1999).
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The development of an artificial reef or attraction of structure-oriented fish may in turn also attract other
predators including marine mammals and birds.
Bird Roosting/Seal Haul Out
Any above-water structure may be used as a perching or nesting surface, which may attract some bird
species (potential bird attraction to lighting is discussed below). If a semi-submersible platform is
deployed, seabirds may roost or nest on the above-water portion of the turbine and platform, and possibly
fish in the vicinity of the project more than they would if there were no roosting structures available.
Design considerations to prevent bird roosting and nesting would be implemented. For example, the
turbine towers would not have external ladders or other structures that would allow birds to perch near the
turbine blades.
Seals are known to haul out on nearly any floating platform. Of the three platform designs being
considered, only the buoyancy-stabilized (semi-submersible) platform could have a portion of the
platform upon which seals could haul out. A seal hauling out on a turbine platform is unlikely to be
injured; rather, it is more likely that seals could become a nuisance during operations and maintenance.
True seals such as the ubiquitous harbor seal seem to be less of a nuisance than the sea lions that occur on
the West Coast. It is likely that the turbine platforms could be “seal proofed” by limiting the horizontal
surfaces, raising the platform deck to several feet above the water level, or by adding fences or other
barriers.
Avoidance of the Project Area by Resident and Migratory Species
At a commercial-scale offshore wind farm in Denmark eiders often deflected their flights away from wind
turbines beginning at distances of 1,312 to 1,640 feet from the turbines (MMS 2009). While an array of
structures above the water may be perceived as a barrier for birds, potentially causing migrating or
foraging birds to expend additional energy avoiding the wind turbines, the two small one-third scale
turbines proposed for this project are not likely to cause birds to deviate much from their flight paths or
result in significantly increased energy expenditure if they do.
As discussed above, mobile species such as pelagic fish, birds, or marine mammals would likely
temporarily avoid the deployment area during project installation activities. Project deployment and
removal activities are expected to total one day per anchor and one day per turbine platform. Therefore,
any shift in habitat use of marine species during installation or removal activities would be temporary.
As directed by the Maine Legislature, the State conducted a comprehensive screening process of potential
sites for testing of ocean energy technologies along Maine’s coast. Monhegan Island and two other test
sites were selected because they were located in areas with the least amount of environmental conflicts, as
well as the least amount of physical and human conflicts. Examples of environmental criteria evaluated
included seabird nesting islands, sensitive avian habitats, and other potentially sensitive habitats including
areas of high marine mammal use. The Monhegan Island site was selected, in part, because it was
determined that testing of wind turbines at this site would have minimum effects on resident and
migratory species that occur in the area (DOC 2010).

Conclusion
Deployments of the project would result in minor, short-term, and possibly beneficial changes to habitat.
Structure-oriented fish may be attracted by in-water project components, with the anchors and platforms
representing an artificial reef effect and the platforms representing a FAD effect. Adding an
anthropogenic structure to an open-water habitat may consequently result in a change in the type,
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distribution, and abundance of marine species near the two turbine platforms relative to a control site.
However, the degree to which the project would change the habitat or the marine community in the test
site area is expected to be negligible, and would not affect populations of species that use the area,
because of:
•

The small spatial scale of the project (only two one-third scale platforms and associated moorings
having a combined footprint on the seabed of only 0.04 acres), and

•

The short duration of the both installation activities and length of deployment of the floating
platforms (the biofouling community would just have up to five months to grow before the
platforms are removed).

In addition, design measures can be implemented to minimize bird attraction and roosting (e.g., not
having external ladders or other structures that would allow birds to perch near the turbine blades) and to
prevent seal haul out (e.g., for a semi-submersible platform, raising the platform deck to several feet
above the water level). UMaine would be implementing a Fish and Wildlife Monitoring Plan that would
monitor the marine community to better characterize any changes to the local marine community
composition that is attributed to the presence of the project (see Section 2.6).

Above-Water Collision – Aerial Vertebrates
The operation of the proposed project would introduce static and moving above-water components at the
site, potentially within the flyway of birds and bats. During project operation, flying vertebrates
(migrating birds, foraging birds, and bats) could be at risk of colliding with the turbines.

Birds
Wind turbines are known to cause mortality to birds from direct collision. While varying with location,
the national average of collision-related mortality for birds at land-based commercial wind farms is low,
less than three birds per full-size turbine per year (Erickson et al. 2001). Peak bird casualty rates at most
wind facilities occur during spring and fall migration periods (NWCC 2010).
It is expected that migrating and foraging birds at sea are habituated to flying through unobstructed
habitats when away from nesting and roosting areas. The two one-third scale wind turbines would
introduce a new vertical structure above the open ocean. The floating turbines, subject to final design,
would have a rotor diameter of 88.6 feet, tower height of 100 feet, and total turbine height would be
approximately 144 feet above the water surface. The maximum rotational speed of the turbine rotor would
be 44 revolutions per minute.
Avian flight heights documented during 69 terrestrial radar surveys conducted in the northeast United
States found that the average flight height during the day was 1,400 feet above ground level and nightly
flight height ranged from 505 to 2,112 feet (MMS 2009). During migration, flight altitudes of landbird
migrants over bodies of water and along coastal areas are lower than over inland areas (UMaine 2011), as
evidenced by an avian radar survey conducted at sea in Nantucket Sound that found the average flight
height was 1,066 and 1,522 feet above sea level for day and night, respectively (MMS 2009).
The New Jersey Audubon Society radar survey results at Monhegan Island, to date, showed that
approximately 93 percent of targets during the day and 95 percent of targets during the night were
detected at heights of 246 feet or higher (NJAS 2010), almost twice as high as the top of the proposed
turbines.
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The likelihood of a bird colliding with a turbine would depend on the ability of the birds to see the tower
and blades and the bird’s maneuverability, and is known to increase during periods of low visibility (e.g.,
precipitation, fog). When weather conditions are favorable, most migratory bird species migrate at
altitudes generally well above the height of the rotor-swept areas of the project’s two turbines. However,
poor weather conditions cause songbirds to migrate at lower altitudes (NWCC 2010).
Bird species such as petrels and migrating songbirds are attracted to light during nighttime and diurnal
conditions with poor visibility (UMaine 2011). Primary sources of artificial light in the marine
environment, into which marine birds often collide, include vessels, lighthouses, light-induced fisheries,
oil and gas platforms, and coastal resorts (Montevecchi 2006). The reason seabirds are attracted to light is
thought to result from a predisposition of some species to prey on vertically migrating and bioluminescent
prey (Montevecchi 2006). Nocturnal feeding of petrels, for example, is thought to result from adaptive
behavior for targeting bioluminescent prey (Imber 1975) and for navigation using specific star patterns
(Reed et al. 1985). The attractive effect of lights during cloudy nights is amplified by fog, haze, or light
rain because the moisture droplets in the air refract the light and greatly increase the illuminated area
(Weir 1976). In a study conducted during a heavy migration period, 50 percent of the avian collisions
with a lighted radar platform occurred on two nights with fog and light rain conditions (MMS 2009).
The two one-third scale turbines would be lit at night for the purposes of navigational safety. The turbines
would have two lights on each turbine tower, at a height of 20 feet above the water, one on each side of
the tower structure. Each light would be a 360-degree, white flashing light, flashing two short followed by
one long flash every four seconds and visible for up to 6 nautical miles. In addition to the lights on the
turbine tower, for a semi-submersible type of floating platform, the other pylons not directly supporting
the turbine tower would be lit with flashing amber lights. These would be 360-degree lights flashing
every four seconds and visible for at least 2 miles. The exact specifications for lighting of the floating
platforms and turbine would depend on the final design selected for the UMaine test site, and would
comply with USFWS lighting requirements.

Bats
Bat fatalities have been documented at some utility-scale wind farms (Kunz et al. 2007). Bats appear to be
attracted to tall structures, such as trees and lighthouses, and may be similarly attracted to wind turbines
(Kunz et al. 2007; Horn et al. 2008), making them susceptible to collision risk. Attraction to wind turbines
may not only risk direct collision with rotating blades, but can result in mortality due to pulmonary
barotrauma caused by rapid air pressure reduction near moving turbine blades (Kunz et al. 2007; UMaine
2011). Bat fatalities at wind energy facilities appear to be highest along forested ridgetops in the eastern
U.S. and lowest in relatively open landscapes in the midwestern and western states (Kunz et al. 2007). A
consistent theme in most of the mortality monitoring studies conducted at utility-scale wind farms has
been the predominance of migratory, tree-roosting species among the fatalities. Of them, nearly 75
percent were tree-roosting, eastern red bats, hoary bats, and tree cavity-dwelling silver-haired bats (Kunz
et al. 2007).
During a study of bats on Monhegan Island, there were 13 positive bat echolocation sequences detected
belonging to three bat guilds: big brown/silver-haired bats, eastern red bats/tri-colored bats, and Myotis
species. Additionally, 14 unknown echolocation sequences were detected (Pelletier et al. 2010). These
species are representative of tree roosting bats, which constitute the majority of bat fatalities at land-based
wind farms. The proposed project is not located near a forested ridgeline and is instead located
approximately 12 miles from the mainland, and 2 to 3 miles from Monhegan Island. Therefore, the
probability of bats fatalities at the test site is very low.
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Conclusion
While data indicate that bird flight altitudes over sea are lower than over land, the pre-installation
monitoring indicates that during the day over 93 percent of targets fly at altitudes higher than 246 feet,
well above the 144 foot height of the turbine rotors. In addition, the one-third scale turbines would have a
small rotor-swept area (6,165 square feet each) and would be deployed for a short duration of no more
than two five-month periods. As a vast majority of aerial vertebrates have been detected flying above the
turbine-swept area, and the proposed project would be small scale and have a short operational duration,
the number of birds and bats potentially affected by turbine strike would be minimal.
UMaine would monitor aerial vertebrates during operation of the project. As with the pre-installation
monitoring that has already been conducted, post-installation monitoring would be performed with a
horizontal and vertical array marine surveillance radar system based on Monhegan Island for control data
during and after deployment. Analysis of radar would provide information on number of targets, height,
direction, and speed of travel with continuous sampling at the level that can resolve individual songbirds
only out to about 1.7 miles from Monhegan Island. Larger individuals and flocks of small birds can be
tracked out farther. Comparison of flight patterns would allow analysis of potential effects of the turbine
on target numbers and behavior. In addition to radar surveillance, the UMaine, in consultation with the
USFWS and other resource agencies, has added acoustic monitoring for birds and bats and visual, boatbased surveys for birds. Flying vertebrate monitoring during the operational phases would occur
beginning on July 15th and ending on November 30th of the initial year of deployment. This ensures data
collection overlaps with the southbound migration (mid-July to end of November) period for flying
vertebrates in the region. The proposed monitoring of aerial vertebrates would provide important
information about how birds and bats behave in the project vicinity during project operation.

Underwater Entanglement and Collision – Marine Mammals
As stated in Section 3.4.1.4, while large whales have been observed in the vicinity of the Monhegan
Island test site, this area does not appear to be commonly used (UMaine 2011). This section evaluates the
potential that whales may become entangled, or collide, with the project mooring lines.
In selecting Monhegan Island as a test site, the State conducted a comprehensive screening process of
different potential sites along Maine’s coast to identify sites that had the fewest environmental, as well as
human and physical, conflicts. The State considered marine mammal use of the potential sites, both
anecdotally and from information collected from the Right Whale Consortium and DMR’s whale
sightings database ( Nixon 2010a). The Monhegan Island site was selected, in part, because it was
determined that testing of wind turbines at this site would have minimum effects on marine mammals
(DOC 2010).

Entanglement
An examination of NMFS entanglement records from 1990 through 2007 showed that, for the 46
confirmed right whale entanglements during that time period, the whales were entangled in weirs,
gillnets, and trailing line and buoys (NMFS 2009). The approximately 6-inch diameter mooring lines
proposed for the floating wind turbine platforms are more substantial than the fishing or lobster pot lines
that have been shown to cause the entanglement incidents. The mass/buoyancy of the platforms and mass
of the anchors is expected to create substantial tension in the mooring lines, which themselves would be
substantially inflexible cables and act more like a structure than a line. These factors would prevent the
formation of loops around a passing whale. Heavy mooring gear combined with relatively taut mooring
lines have been shown to render the potential for entanglement negligible (Wursig and Gailey 2002).
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These expectations have been confirmed at a NOAA-funded open ocean aquaculture facility located 6
miles off the New Hampshire mainland in the Gulf of Maine (Atlantic Marine Aquaculture Center 2008).
The facility, covering about 30 acres in depths of 164 feet, was installed in 1997 and has a mooring
system comparable to the UMaine project. For this project, a biological assessment (Celikkol 1999) was
requested by NMFS with an emphasis on marine mammal entanglement, and USACE permits were
issued (Cicin-Sain et al. 2001). As with the UMaine test site, endangered right, fin, and humpback whales
occur in the New Hampshire offshore aquaculture project area (Atlantic Marine Aquaculture Center
2008). Celikkol (1999) analyzed the risk of entanglement and concluded that “the chance of whale
entanglement should be considered unlikely to very unlikely” because of the absence of structures that are
known to cause entanglement such as slack lines and netting. Monitoring of whales and sea turtles in the
project vicinity occurred following deployment of the project in 1997. While fin and humpback whales
were observed in the project vicinity, they were not seen in the immediate project area. Researchers
reported in 2006 that “…no incidents related to marine mammals or turtles have occurred at the open
ocean aquaculture field site and no impacts have occurred since the beginning of aquaculture activities in
1997” (Atlantic Marine Aquaculture Center 2008).

Collisions
Marine mammals in the Gulf of Maine are exposed to a variety of anthropogenic structures that present
collision risk, including moored navigation aids and oceanographic buoys, as well as anchored and
moving ships. Whale collisions with moored ships and buoys are uncommon. Marine mammals have
evolved to avoid colliding with natural features as well as to avoid predators. For example, many toothed
whales have a well-developed ability to echolocate and avoid structures in the water (Akamatsu et al.
2005). In a study of finless porpoise (Neophocaena phocaenoides), Akamatsu et al. (2005) found that this
species inspected ahead a distance of up to 250 feet and swam less than 65 feet without using sonar.
Researchers concluded that the distance inspected was sufficient to provide awareness of any risk ahead
(Akamatsu et al. 2005). Seals have well-adapted underwater vision (Schusterman and Balliet 1970) and
use their vibrissae to detect changes in pressure or vibrations in the water (Dehnhardt et al. 2001; Mills
and Renouf 1986). Because of the acute sensory capabilities of toothed whales (echolocation) and the
small size and maneuverability of seals, it is expected that these species would be able to detect and avoid
underwater moorings.
While unlikely to occur in the project area (UMaine 2011), there is generally more uncertainty regarding
the ability of baleen whales, which do not use sonar, to avoid mooring lines. The marine mammal
monitoring at the New Hampshire open ocean aquaculture facility described above, suggests that baleen
whales do in fact avoid large moored structures in the open ocean; as mentioned above, while fin and
humpback whales were observed in the project vicinity, they were not seen in the immediate project area
and researchers concluded that no impacts to whales have occurred (Atlantic Marine Aquaculture Center
2008). In an analysis of a similarly moored proposed wave energy project in the state of Washington
(Makah Bay Project), FERC (2007) concluded likewise, stating:
We … suspect that because the project’s cables would be similar in size and type to
anchoring systems associated with navigation buoys, the potential for collisions and
injury (of marine mammals) is low. We found no information that would suggest that
navigation buoys have resulted in injury to marine mammals. While there would be an
array of 10 such cables at the project compared to a single one associated with a
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most
species to avoid hitting the cables.
The UMaine project consists of only two floating platforms, each having approximately six mooring
lines, two at each of the three platform arms. There is ample space for minke whales, harbor porpoise, and
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other marine mammals likely to occur in the project area, to pass freely by. The floating platforms, though
one-third scale, would nevertheless be substantial, solid structures that are expected to be readily
perceived by approaching marine mammals. This may in turn trigger greater awareness as a whale
approaches the platform, which would better allow the animal to detect the mooring lines. The chance of
a whale colliding with the platforms or their anchoring system is expected to be low, and any such
interaction would be unlikely to result in serious injury. The risks would appear comparable to those of
running into a large anchor chain or cable of an anchored vessel.
The small size of the project relative to surrounding open ocean area to the south of Monhegan Island, the
fact that the platforms would be temporarily deployed for five months or less in each of two consecutive
years, and that large whale presence at the project area is uncommon, further reduces the likelihood of an
adverse effect to marine mammals, including endangered species.
An increase in vessel traffic associated with the project installation and maintenance would be negligible
for this temporary project. While the potential for a vessel and marine mammal interaction is unlikely,
NMFS marine mammal avoidance procedures would be implemented in the event that a marine mammal
is encountered by a construction or maintenance vessel.

Conclusion
Marine mammals would not become entangled in the project mooring lines because the mass/buoyancy of
the platforms and mass of the anchors is expected to create substantial tension in the mooring lines, which
would prevent formation of loops around a passing marine mammal. Whale collisions with moored ships
and buoys are uncommon, and it is expected that marine mammals will detect and avoid the project’s
floating turbine platforms or the mooring lines. Vessel traffic associated with the project will be
infrequent and short term; NMFS marine mammal avoidance procedures would be implemented in the
event that a marine mammal is encountered by a construction or maintenance vessel. Therefore, the
potential that marine mammals will become entangled or collide with the project or collide with service
vessels is negligible.

3.4.2.2 Effects on ESA-Listed Species and Essential Fish Habitat
Potential effects on ESA-listed species are separated within this section into the following groups, which
represent the types of ESA-listed species that may occur in the project area: fish, whales, birds, and sea
turtles. Potential effects on EFH are also discussed.

Fish
Two ESA-listed fish species, both anadromous, have the potential to occur in the project area, Federally
endangered Atlantic salmon, and Atlantic sturgeon, which is proposed as threatened. The proposed
project is not located within any currently designated critical habitat for any ESA-listed fish species. As
discussed, UMaine will deploy an acoustic telemetry receiver at the test site to monitor for the presence in
the project area for tagged fish, including Atlantic salmon and Atlantic sturgeon.
Atlantic salmon are a highly mobile species; as discussed above in Section 3.4.1.3, smolts migrate to
Labrador and Greenland in the spring of each year, generally between late April and early June,
depending on river conditions, where they mature, and return after two to three years at sea to spawn in
their natal streams. Atlantic sturgeon in Maine typically have been found near estuaries (Dunton et al.
2010), though individuals have infrequently been documented further out to sea (Zydlewski 2010). Both
Atlantic salmon and Atlantic sturgeon could be expected to pass through the project area, but their
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exposure to the project would be temporary and short term given their migratory behavior and because the
project will be temporary.
Atlantic salmon and Atlantic sturgeon are highly mobile species and would likely avoid the immediate
deployment area during project installation activities. The project deployment and removal activities are
expected to total one day per anchor, and therefore any avoidance of the project area during installation or
removal activities would be temporary and short term.
As discussed above, the presence of turbine platforms and project moorings in the water column would
introduce new structure and would have the potential to attract structure-oriented fish. ESA-listed Atlantic
salmon are high migratory pelagic species in the open ocean (NOAA 2010b) and Atlantic sturgeon are
typically found in bays and estuaries (75 FR 61881, April 9, 2010); therefore, neither species is expected
to be attracted to the underwater project infrastructure. The degree to which the project would change the
habitat or the marine community composition in the test site area is expected to be negligible because of
the small size of the project, the limited duration of the deployment, and the limited time that Atlantic
salmon and Atlantic sturgeon would be in the area.
In conclusion, because of the small size of this research project relative to the surrounding waters, the
temporary nature of the deployment, and the low exposure of migratory Atlantic salmon and Atlantic
sturgeon to the project site, the change in habitat caused by the deployment of the project represents a
discountable and insignificant effect to Atlantic salmon and Atlantic sturgeon, and the project is not likely
to adversely affect these two species.

Essential Fish Habitat
As discussed in Section 3.4.1.3, there are a number of Federally managed fish species with EFH in waters
off of Monhegan Island. Habitat types that represent EFH include all portions of the water column or
substrate types, such as soft bottom, hard bottom, and various mixtures of hard and soft (NOAA 2010d).
The footprint of the anchors may slightly decrease available bottom foraging habitat and areas considered
to be EFH. However, the maximum area covered by the anchors would be only 0.04 acres and the type of
habitat to be disturbed is very prevalent offshore of Maine. Placement of anchors in areas of soft bottom
substrate would likely result in a temporary and localized increase in turbidity during deployment and
removal; with only three anchors expected to be deployed for each turbine, this effect would be short term
and negligible. As discussed above, mobile species such as fish, would likely avoid the immediate
deployment area during project installation activities. Project deployment and removal activities are
expected to total one day per anchor and one day per turbine platform. Therefore, any shift in habitat use
of marine species during installation or removal activities would be temporary. Because the project is
small scale and temporary, effects on EFH (e.g., waters and substrate necessary for fish to spawn, breed,
feed, etc.; see Section 3.4.1.3 and Table 3-3) are expected to be negligible.

Whales
The six ESA-listed whales that have the potential to occur in the project area are North Atlantic right, fin,
humpback, sei, blue, and sperm whales (Table 3-4). As discussed in Section 3.4.1.4, while large species
of whales have been observed in the vicinity of the Monhegan Island test site, the area does not appear to
be commonly used (UMaine 2011). In fact, the State selected the Monhegan Island site, in part, because it
was determined that testing of wind turbines at this site would have minimal effects on whales (DOC
2010). The likelihood of exposure of ESA-listed whales to the proposed project is very small, given that
ESA-listed whales are uncommon in the project area, the small size of the project relative to surrounding
open ocean area to the south of Monhegan Island, and the fact that the platforms would be temporarily
deployed for five months or less in each of two consecutive years.
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The potential project effects on ESA-listed whales would be underwater entanglement and collision, both
of which are discussed in Section 3.4.2.1. (Potential effects of project noise to ESA-listed whales are
discussed in Section 3.5.) The project is not located within any marine mammal critical habitat.
As stated in Section 3.4.2.1, heavy mooring gear combined with relatively taut mooring lines has been
shown to render the potential for entanglement negligible (Wursig and Gailey 2002). ESA-listed whales
would not become entangled in the project mooring lines because the mass/buoyancy of the platforms and
mass of the anchors is expected to create substantial tension in the 6-inch-diameter mooring lines, which
themselves would be substantially inflexible cables and act more like a structure than a line. These factors
would prevent the formation of loops around a passing whale.
Whale collisions with moored ships and buoys are uncommon. ESA-listed whales are not expected to
collide with the project’s floating turbine platforms or the mooring lines. The floating platforms would be
solid structures and are expected to be readily perceived by approaching whales. The presence of the
floating platforms may trigger a greater awareness as a whale approaches the platform, which could
facilitate the animal detecting the mooring lines.
Vessel traffic associated with the project installation and maintenance would be small, negligible, and
discountable for this temporary project. While the potential for a vessel and ESA-listed whale interaction
is unlikely, NMFS marine mammal avoidance procedures would be implemented in the event that a
marine mammal is encountered by a construction or maintenance vessel.
In conclusion, given the low exposure of ESA-listed whales to the project, the mooring cables would not
pose an entanglement risk, whales are expected to be able to detect and avoid the turbine platforms, and
NMFS marine mammal avoidance procedures would be implemented in the event that a marine mammal
is encountered by a construction or maintenance vessel, the proposed project is not likely to adversely
affect ESA-listed whales.

Birds
There are two ESA-listed birds that have the potential to occur in the project area, roseate tern and piping
plover. The project is not located within the federally designated critical habitat of these two species.
The operation of the proposed project would introduce static and moving above-water components at the
site, potentially within the flyway of birds. During project operation, flying roseate tern and piping plover
could be at risk of colliding with the turbines. The one-third scale turbines would have a small rotor-swept
area (6,165 square feet) and would be deployed for duration of no more than two five-month periods.
UMaine would develop and implement a post-construction fish and wildlife monitoring plan with radar
monitoring for birds and bats. As stated in Section 3.4.2.1, the New Jersey Audubon Society radar survey
results to date at Monhegan Island showed that approximately 93 percent of targets during the day and 95
percent of targets during the night were detected at heights of 246 feet or higher (NJAS 2010), almost
twice as high as the top of the proposed turbines.
Roseate terns usually forage over shallow bays, tidal inlets, and channels (USFWS and NMFS 2008). As
discussed in Section 3.4.1.6, while Monhegan Island is not used for breeding, roseate terns use the island
and surrounding waters to rest and feed and are regularly observed (Welch 2010). Piping plovers breed on
beaches in southern Maine and to the south, and forage on beaches (letter from USFWS to Maine SPO
dated August 4, 2009). Monhegan Island is located approximately 10 miles from the mainland and there
is very little beach habitat on the island, and it is therefore expected that Monhegan Island would not be a
high use area for piping plovers. Potential effects to piping plovers would be during transiting or
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migration when they could interact with the turbine rotors. Piping plover migration flight routes and flight
altitudes are largely unknown (USFWS 2009).
A vast majority of birds have been detected flying above the turbine-swept area (NJAS 2010). It is
unknown how flight patterns and altitude of roseate terns and piping plovers would relate to these
observed data, but because the proposed project would be small scale and have a short operational
duration, the likelihood of these two species interacting with the turbine rotors is so small it is
discountable. In conclusion, the project is not likely to adversely affect ESA-listed roseate tern or piping
plover.

DOE/EA-1792

69

September 2011

Affected Environment and Environmental Impacts

Sea Turtles
There are three ESA-listed sea turtles with the potential to occur in the project vicinity: Atlantic Ridley,
loggerhead, and leatherback sea turtles. The proposed project is not located within any critical habitat for
sea turtles. Sea turtle sightings in the Gulf of Maine are exceedingly rare. As discussed for other species,
ESA-listed sea turtles would not become entangled in the project mooring lines because the
mass/buoyancy of the platforms and mass of the anchors is expected to create substantial tension in the 6inch diameter mooring lines. These factors would prevent the formation of loops around a passing turtle,
and therefore potential effects from entanglement are negligible. No other potential effects on sea turtles
are anticipated and the project is unlikely to adversely affect ESA-listed sea turtles.

3.4.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no impacts to biological
resources. Baseline conditions, as described in Section 3.4.1, would remain unchanged.

3.5 Noise and Vibration
3.5.1 AFFECTED ENVIRONMENT
Noise levels in the project area are expected to be typical of an open-ocean setting. In the marine
environment a variety of natural and anthropogenic sources create ambient noise, both intermittent and
continuous. Sources of ambient noise include waves, wind, bubbles and spray, marine life, seismic
events, commercial and recreational vessel traffic, and thermal noise from random agitation of water
molecules (Bradley and Stern 2008; Richardson et al. 1995). Ambient noise pressure spectral densities
can range from about 35 to 80 decibels [referenced to one micropascal squared per hertz (re 1 μPa2/Hz)]
for usual marine traffic (10 to 1,000 hertz) as shown in Table 3-6, and 20 to 80 decibels (re 1 μPa2/Hz) for
breaking waves and associated spray and bubbles (100 to 25,000 hertz; Richardson et al. 1995). In open
oceans, the primary noise sources tend to be commercial shipping and wind and wave action on the sea
surface (Richardson et al. 1995).
Table 3-6. Underwater Sound Pressure Levels for Various Types of Vessels
Vessel Length and Description
Outboard drive – 23 feet
(2 engines, 80 horsepower each)
Twin diesel – 111 feet
Small supply ships – 180 to 278 feet
Freighter – 443 feet

Frequency
(hertz)

Source Level
(dB re 1 μPa at 1 meter)

630

156

630
1,000
41

159
125 – 135 (at 164 feet)
172

Source: Richardson et al. 1995.

To characterize the underwater ambient noise in the project area, UMaine conducted ship-based
hydrophone surveys during the hydroacoustic fish survey efforts in August and September, 2010. The
objective of the underwater ambient noise study was also to establish background noise levels prior to
installation of the one-third scale wind turbines so that noise produced by the turbine, platform, and
anchoring system could be compared to ambient noise levels across the frequencies of interest for marine
mammals and other marine species. Underwater acoustic recordings were made during both the day and
night at the center of two possible turbine deployment locations and at a nearby control area. The only
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sounds detected were the slapping of waves on the side of the vessel and some flow noise around the
hydrophone cable.

3.5.2 ENVIRONMENTAL IMPACTS RELATED TO NOISE AND VIBRATION
The proposed project would involve installation, maintenance, operation, and removal of two one-third
scale floating wind turbines located 2 to 3 miles offshore of Monhegan Island. The installation,
maintenance, and removal of the floating wind turbines would result in underwater noise created from
service vessels and equipment, similar to vessels commonly used throughout the coast, and may
temporarily alter behavioral patterns of marine life within the project vicinity and along the route that the
platforms would be transported during deployment and removal. Operation of the wind turbines would
produce noise and may sometimes be audible to people on Monhegan Island. People, fish, marine
mammals, and other animals detect noise through biological receptors that are sensitive to sound pressure
[expressed in decibels referenced to one micropascal (dB re 1 µPa)], particle velocity (expressed in
meters per second), and the frequency of sound (expressed in hertz).
The predominant source of noise during project installation, maintenance, and removal would be the
service vessels’ propellers (MMS 2007). It is expected that the peak underwater sound intensity,
generated by tugs, barges, and diesel-powered vessels (representative of vessels that would be used for
project installation, maintenance, and removal) fully underway, to be no greater than 130 to 160 decibels
(re 1 μPa) over a frequency range of 20 hertz to 10 kilohertz (Richardson et al. 1995). Vessels should be
fully underway only when traveling to and from the test site. Also, these noise levels may result from
cavitation (sucking of a vacuum with rapid and loud collapse of the resulting bubbles) during vessel starts
and stops during installation and removal activities. It is expected that most of the time during project
activities the sound intensity would be much lower.
During project installation, maintenance, and removal, it is expected that the above-water sounds from the
support vessels and equipment would not be transmitted into the water at a higher level than natural
environmental noise from wind and wave action. FERC, in its environmental assessment for the Makah
Bay Wave Energy Project in Washington, concluded that above-water sounds from support vessels and
equipment would be largely damped by ambient ocean noise on all but the calmest of days (FERC 2007).
Installation of the anchoring and mooring system for the UMaine project would not involve percussive
pile driving or drilling, the noise source of particular concern during many marine installation projects
(Halcrow Group 2006). Additionally, the proposed project would not include installation of a subsea
transmission cable. Assuming that each turbine platform has three anchors, UMaine expects installation
would take a total of about 8 days (one day to deploy each anchor and each turbine platform). Noise
associated with the installation, maintenance, and removal activities may cause some fish, marine
mammals, birds, and other marine life to avoid the project area and alter feeding patterns; however, any
effects would be short term, with activities returning to normal after the service vessels leave the site.
Noise created during project operation would be from the mechanical motion of the internal turbine
components as well as the aerodynamic interaction of the rotor blades with the surrounding air. The
Vestas V27 wind turbine is being considered for the turbine model. The predominant noise output from
the Vestas V27 turbines would be from the aerodynamic effects between the rotating turbine blades and
the surrounding air (Jones et al. 2010). The intensity of aerodynamic noise is a strong function of wind
speed and wind turbulence. To minimize wind turbulence, modern wind turbines, such as the Vestas V27,
place the rotor upwind of the tower (Jones et al. 2010).
For the proposed project, Pacific Northwest National Laboratory (PNNL) estimated above-water sourcelevel and Monhegan Island-arriving sound intensity for a Vestas V29 wind turbine generator (Aker et al.
2010, 2011). The required sound input data were not available for the Vestas V27, however the Vestas
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V29 had a detailed sound resume available. While the Vestas V29 is a newer design based upon the
Vestas V27, it has the same blade profile, same rated power, same tip speed ratio, and therefore is a
suitable representation of the Vestas V27. The estimated noise model output for a Vestas V27 turbine
operating in winds at 29 miles per hour, blowing directly onshore from the turbines, results in the most
sound reaching the island of all cases modeled, 35.6 A-weighted decibels (dBA) (Aker et al. 2010, 2011).
Decibels are measured on a log scale, and the A spectrum is tuned so that its loudness as a function of
frequency matches human hearing. For reference, a whisper has a sound intensity of 30 dBA. The most
common noise standard for wind turbine projects limits the average sound pressure level to 40 dBA at a
received location of interest (Aker et al. 2010); therefore, even under the worst-case calculation, the
maximum estimated received sound pressure level on Monhegan Island (35.6 dBA) is much less than the
40 dBA standard. When the winds are not blowing directly onshore, this sound estimate would be
substantially reduced. Based on these calculations and the results of Boué (2007) and Bolin et al. (2009),
it is likely that on most days the turbines could not be heard ashore, but the extensive data set in Boué
(2007) suggests that it is possible that on a few days per year with strong atmospheric inversion and light
winds from the south (little background noise) noise from the proposed one-third scale wind turbines
could be detected. Detection of sound from the turbines on calm (light winds and minimal air turbulence)
days could be judged as an adverse condition by some people on the island; however, because of the
distance of the project from shore, the maximum predicted sound level on Monhegan Island (35.6 dBA)
would be low and would not interfere with activities on the island.
Underwater noise created from the combined turbine and support structure would be caused by noise
transferred from the turbine or nacelle into the substructure via vibration. The level of noise emissions
would be a strong function of the turbine structure, platform configuration, and dynamic loads
experienced by the substructure. It is expected that these noise emissions would have low amplitude and
low frequency (Jones et al. 2010). Propagation of these noise emissions through the water would be
affected by seawater characteristics and depth, thermal gradients, and the seabed type (Jones et al. 2010).
Marine mammals as a functional group have hearing ranges of 10 hertz to 200 kilohertz; this includes
ultrasonic frequencies (greater than 20 kilohertz) and infrasonic frequencies (less than 20 hertz). Toothed
whales (odontocetes) and seals are typically more sensitive to higher frequencies, and baleen whales
(mysticetes) are more sensitive to lower frequencies (Richardson et al. 1995). A number of studies on
baleen whales have shown that when exposed to different sound sources, both impulsive and low
frequency sounds, they have displayed avoidance behaviors for received levels of 140 to 160 decibels
(NMFS 2008).
Masking of whale communication mechanisms by anthropogenic noise has also been raised as a concern
for human activities in the ocean. Baleen whales usually vocalize at lower frequencies (peak spectra of 12
hertz to 3 kilohertz) (Ketten 2000), though humpback whales have produced some signals above 24
kilohertz. Toothed whales communicate at higher frequencies, with social sounds from 1 kilohertz to tens
of kilohertz and echolocation using very high frequencies, tens of kilohertz to 100+ kilohertz (Southall et
al. 2007).
While there has been some noise analysis for commercial-scale bottom-mounted (shallow water) offshore
wind turbines, the two one-third scale turbines proposed for the UMaine project are substantially different
due to their smaller size, floating platform, foundation design, and greater water depth. The greatest
difference is the lack of any rigid structure below the support platform that could transmit vibrations
efficiently from the turbine and its supports into the water or seabed. It is expected that turbine noise
propagation to the marine environment would be much lower for the proposed one-third scale floating
turbines than a bottom-mounted commercial turbines, and consequently, monitoring results for the latter
are not applicable to this project.
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Only a small amount of sound is expected to result from transfer of above-water sound through the sea
surface. According to modeling conducted by PNNL, the sound source level at the turbine hub for the
Vestas V29 (a comparable turbine to the Vestas V27, as discussed above) is 98 dBA in wind speeds of
17.9 miles per hour. As described in Section 2.2, the distance from the waterline to the hub for the
proposed project will be approximately 100 feet. Sound levels underwater resulting from turbine noise
transferred through the sea surface are expected to be substantially lower than the sound source levels,
due to the reflective nature of the sea surface (Jones et al. 2010).
Acoustic emissions underwater, due to vibrations of the turbine and platform structure are expected to be
low frequency and low amplitude, and are strongly dependent on turbine and platform configuration and
dynamic loads (Jones et al. 2010). UMaine plans to characterize the underwater noise produced by the
two one-third scale floating wind turbines by conducting stationary and mobile underwater noise
monitoring during turbine operation. The goal of the underwater noise monitoring would be to study
sound levels across the frequency spectrum of concern for marine mammals and other marine life,
including spatial and temporal variability in sounds produced compared to ambient sounds under a variety
of wind and sea state conditions. Ambient noise and sounds created by the turbines and associated
anchoring systems would be analyzed from the perspective of known effects of environmental noise on
marine mammal physiology and behavior. During the period of turbine deployment, stationary
hydrophones would be deployed at two of the following three locations: mounted on the turbine
platform, Buoy E02 located at the test site, or Buoy E01, located less than 1.2 miles west from the test
site. Mobile passive acoustic, ship-based surveys would be conducted during the pelagic fish surveys.
In conclusion, noise associated with installation, maintenance, and removal activities may cause some
marine life to avoid the service vessels, as they might avoid any vessels commonly used along the coast;
however, any effects associated with the temporary project would be infrequent, short term, and
negligible, with activities returning to normal after the service vessels leave the site. During operation on
days with light winds and minimal air turbulence, the noise generated from the wind turbines may be
audible on Monhegan Island and could be judged as an adverse condition by some people on the island;
however, because of the distance of the turbines from shore, the maximum predicted sound level received
on Monhegan Island (35.6 dBA) would be low and would not interfere with activities on the island.
Because of the small scale and temporary nature of the turbines, and because only a small amount of
sound can transfer through the sea surface from above, underwater noise resulting from turbine operations
is not expected to negatively affect marine mammals or fish. Because monitoring of underwater noise
produced by floating turbines has not been conducted to date, UMaine’s proposed noise monitoring plan
would allow field testing of actual underwater noise levels from the operating floating wind turbines to
determine if the noise produced would be high enough to affect whales or other marine life. The
temporary nature of this research project mitigates this type of field testing, which would provide
information on potential noise effects that would be important for future, commercial-scale developments.

ESA-Listed Species
Noise associated with the installation, maintenance, and removal activities may cause ESA-listed fish,
whales, birds, and sea turtles to avoid project service vessels, as they might avoid any vessels commonly
used along the coast. Any avoidance of service vessels associated with the temporary project would be
infrequent, short term, and negligible, with activities returning to normal after the service vessels leave
the site.
Underwater noise associated with operation of the project could affect ESA-listed whales, fish, and sea
turtles. As discussed above, the likelihood exposure of ESA-listed whales, fish, and sea turtles to the
project is low because these species are uncommon in the project area and because of the temporary
nature of this research project. UMaine expects that the noise levels produced by the operating one-third
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scale turbines would not be high enough to negatively affect these species, and the proposed noise
monitoring would allow field testing of actual underwater noise levels from the operating turbines to
determine if operational noise would be high enough to affect these ESA-listed species.
In conclusion, because of the small scale and temporary nature of the turbines, because of the low
likelihood that ESA-listed species will be exposed to the project, and because only a small amount of
sound is expected to result from transfer of above-water sound through the sea surface, underwater noise
resulting from turbine operations is not likely to adversely affect ESA-listed species.

3.5.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no change in noise
conditions in the project area. Baseline conditions, as described in Section 3.5.1, would remain the same.

3.6 Ocean Use
3.6.1 AFFECTED ENVIRONMENT
3.6.1.1 Commercial Fishing
Overview
Commercial fisheries play an important role in Maine’s economy. Commercial fish and shellfish species
of value include American lobster, Atlantic herring, Atlantic salmon (aquaculture), and soft shell clam. To
provide a perspective of the commercial landing and value per species or group of fish and shellfish,
Figure 3-15 shows landings in Maine by pound and by value for 2009. In 2009, Maine’s commercial
fishing industry landed approximately 50 million pounds of fish in Knox County and approximately 20
million pounds of fish in Lincoln County (DMR 2010c).

Source: DMR 2010d.

Figure 3-15. Preliminary Maine Commercial Fishery Landings by Weight and by Value

Lobster
Lobstering is the most economically significant fishery in the State of Maine (Figure 3-15) (DMR 2010d).
Although Maine fishermen commercially harvest a wide variety of other species, the percentage of
commercial fishing licenses for lobstering, as opposed to other species, speaks to the dependence of the
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local fishing industry on lobster. Seven lobster management zones have been established along the Maine
coast and extend out to the Exclusive Economic Zone. Lobster Management Zone D encompasses the
area from Pemaquid to Cape Rosier, which includes the area of the proposed project. In 2009, a total of
1,093 lobster licenses and 646,977 lobster trap tags were issued for Zone D (DMR 2010a). Within Zone
D, the Monhegan Lobster Conservation Area (Sections 6471 to 6477) was designated in 1998 by the
Maine Legislature as an area around Monhegan Island where only Monhegan fishermen can obtain a
permit to set traps. Currently, there are 11 lobstermen on Monhegan Island (Nixon 2010b). The open
season for those registered to set traps in the Monhegan Lobster Conservation Area runs from October 1
to June 7. The UMaine offshore wind test site sits completely within the Monhegan Lobster Conservation
Area.
Eighteen percent of Maine island residents have lobster licenses; this speaks to the important role lobster
fishing plays in the vitality of Maine’s island communities. In 2001, 2003, and 2005, lobster licenses
accounted for more than 60 percent of the total number of fishing licenses issued on Maine’s islands (with
the exception of Peaks Island in 2003). Lobster licenses on Monhegan Island accounted for approximately
61 to 67 percent of the total fishing licenses during these years (Curran and Gabrielson 2007).

Small Pelagics
Small pelagic fish are caught using both mid-water trawls and weirs and include such species as herring,
menhaden, and sand eels. Of these, Atlantic herring is Maine’s most valuable pelagic fishery, with nearly
29,000 tons landed in 2009. Historically the fishery sustained a large sardine canning industry in Maine.
While the last cannery closed in April of 2010, Atlantic herring remains a critical industry and is the
primary bait used by the lobster fishery (UMaine 2011). Herring landings statewide over the last decade
ranged from 28,898 to 57,912 tons and were valued from $4.6 to $10.7 million. Herring are relatively less
abundant in deeper waters but were the most abundant species caught around Monhegan Island in the
Maine-New Hampshire Trawl spring surveys (UMaine 2011).

Groundfish
The groundfish fishery, or “Northeast multispecies fishery” is managed by the New England Fishery
Management Council and the NMFS and includes American plaice, Atlantic cod, Atlantic halibut,
Atlantic wolffish, haddock, ocean pout, offshore hake, pollock, red hake, redfish, silver hake, white hake,
windowpane flounder, winter flounder, witch flounder, and yellowtail flounder. Groundfish are caught off
the Maine coast in trawls, gillnets, and to a lesser extent with long lines (UMaine 2011).
While groundfish fishing decreased substantially after stocks plummeted following overfishing in the
1970s and 1980s, substantial efforts have been made to bring these fish back and there is currently a
complex management plan in place to allow groundfish species to return to their once abundant levels on
Federally mandated rebuilding timetables (UMaine 2011). In Maine, fishermen belong to one of two
groundfish sectors: the Port Clyde Community Groundfish Sector or the Sustainable Harvest Sector.
Through sectors, a group is granted a total allowable catch for each groundfish species that can be caught
over the year at the sector’s discretion with the understanding that once the total allowable catch for one
species in the allocation has been reached, sector members are no longer permitted to fish for any species.
Those who do not belong to a sector fish under the “Days At Sea” allocation scheme and comprise what
has come to be referred to as the “common pool.”
Determining areas critical to the groundfish industry is more difficult than for some other fisheries, as
there is an expectation that the industry will rebound over the next decade. Currently groundfishing is
primarily an offshore industry; however, the expectation is that areas closer to shore will once again
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become productive and valuable to the fishery, as has occurred in recent years in the western Gulf of
Maine, off New Hampshire and northern Massachusetts (UMaine 2011).
With the exception of Atlantic herring, commercial landings in Maine of species represented commonly
in the Maine-New Hampshire Trawl Surveys in Regions 2 and 3 and in the Monhegan Island area, both
described in Section 3.4.1.3, are mostly very low compared to historical records in the Gulf of Maine and
many have trended downward over the decade of the 2000s (DMR 2010c). Silver hake was the second
most abundant species caught near Monhegan Island, but commercial landings in the state have been near
zero in recent years. Commercial landings in recent years in the Gulf of Maine have also shown dramatic
declines for white hake, winter flounder, Acadian redfish, witch flounder, goosefish, yellowtail flounder,
skates combined, and Atlantic wolfish. For example, goosefish landed value was nearly $9 million at the
start of the decade but declined to about $0.5 million in 2009. Commercial landings of Atlantic cod,
haddock, and pollock have been steady over the decade at low tonnage, but with values greater than $3
million in some years (McCleave 2011).
All of the historically commercially important species could be present in the test site near Monhegan
Island. Traditionally targeted groundfish, such as winter flounder, Atlantic cod, haddock, and pollock, are
expected to be uncommon there based on the trawl survey data and reported commercial landings. Silver
hake and American plaice were very abundant in the trawl surveys near Monhegan Island, but
commercial landings have fallen to low or negligible levels. Silver hake, once harvested in large tonnage
in the Gulf of Maine, has always received a low price per pound, and landings are negligible now.
Commercial landings in the Gulf of Maine of white hake and witch flounder, both common in the surveys
near Monhegan Island, have fallen to about one-fifth of those at the start of the decade (McCleave 2011).

Northern Shrimp
The Gulf of Maine fishery for northern shrimp is managed across Maine, New Hampshire, and
Massachusetts by the Interstate Fisheries Management Program of the Atlantic States Marine Fisheries
Commission. Northern shrimp are caught in both trawls and traps in State of Maine and Federal waters,
primarily during the winter months. Preliminary data for 2009 show nearly 4.8 million pounds of shrimp,
valued at $1.92 million, were landed in Maine. The start date and length of the fishing season varies year
to year, but in recent years has started in either November or December and ended in May (Island
Institute 2010). DMR compiles maps of shrimp tows by region as well as names of draggers and
operators; two shrimp tows occur in the project area (DMR 2010e).
The number of fishermen landing shrimp has varied widely over the past decade as the stock size has
increased and decreased dramatically. It was estimated that just over 200 boats from Maine participated in
the fishery in the 2007-2008 season. In the 2008-2009 season a number of boats from the lobster fishery
rigged over to fish for shrimp in the winter months when the market for lobster was poor (UMaine 2011).

Hagfish
The fishery for hagfish has expanded across the northern Gulf of Maine over the last decade, and is now
undertaken across large areas. The fishery is known as the ‘eel barrel’ fishery and is managed by the New
England Fisheries Management Council. Landings, total commercial value, and number of participants
are not well known for this fishery. However, the fishery has expanded eastward over the last five years
(UMaine 2011).
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3.6.1.2 Recreation
Saltwater angling is a popular activity along the Maine coast, focusing primarily on striped bass, bluefish,
and mackerel. While recreational saltwater fishing takes place along the entire coast of Maine, the
majority of boats operate in southern Maine (UMaine 2011). Maine’s “for-hire” fleet primarily consists of
two types of boats: charter and head boats. Charter boats carry six or fewer passengers while head boats
carry seven or more passengers. Numerous charter and head boats from nearby Boothbay Harbor and
Penobscot Bay offer offshore shark, bluefin tuna, and groundfishing trips (Maine Office of Tourism
2010). Within Knox County there are six charter boats and no head boats available “for-hire,” and within
Lincoln County there are 14 charter boats and two head boats available “for-hire” (DMR 2006). Saltwater
sport fishing tournaments are held during summer months along Maine’s coast, with most occurring south
of Boothbay Harbor (UMaine 2011). In 2010, two tournaments were hosted from harbors north of
Portland at Bailey Island and Boothbay Harbor (DMR 2010b).
Maine DMR lists the following species as recreationally important in Maine, but without figures on
recreational catch: Acadian redfish, American shad, Atlantic cod, Atlantic halibut, Atlantic mackerel,
Atlantic wolffish, bluefish, haddock, pollock, rainbow smelt, striped bass, and winter flounder. Of these
species, redfish was the only species to be represented by greater than 100 individuals in the Maine-New
Hampshire Trawl Survey tows near Monhegan Island (see Section 3.4.1.3). Wolffish, striped bass, and
bluefish were exceedingly uncommon in all tows in Regions 2 and 3, but the latter two are swift pelagic
species not very vulnerable to a trawl (UMaine 2011).
Maine’s 5,500 miles of coastline provide many opportunities for boating recreation. The majority of
Maine’s recreational boating occurs within a few miles of shore or in the bays between islands and the
coast. The Maine Windjammer Association represents a fleet of 12 traditional tall ships offering
windjammer cruises out of Rockland and Camden sailing between Rockland and Bar Harbor (Maine
Windjammer Association 2010). Maine’s coast also plays host to numerous ocean racing events. Each
summer, lobster boat races are held along Maine’s coastline, including races in Boothbay Harbor,
Rockland, and Pemaquid. Additionally, the Gulf of Maine Ocean Racing Association promotes yacht
racing in the ocean waters in the Gulf of Maine and maintains a list of scheduled races held annually
(Gulf of Maine Ocean Racing Association 2010).
Cruising in Maine has long been a popular vacation and recreational activity. Many cruise lines offer
vacations departing from Portland, Maine with stops along many of Maine’s most popular coastal
communities, including Boothbay Harbor, Rockland, Camden, and Bar Harbor (Maine Office of Tourism
2010). Whales migrate into the waters in the Gulf of Maine during summer months to feed and nurse their
young. During this time, approximately a dozen businesses in Maine’s mid-coast offer whale-watching
excursions. The majority of whale-watching vessels operate out of Casco Bay, Boothbay Harbor, and Bar
Harbor (Island Institute 2010). The midcoast and eastern islands support high concentrations of seabirds.
Seabird tours in these regions are popular, and efforts to restore Atlantic puffins to the midcoast have
supported the industry (UMaine 2011).
Maine coastal islands are valued for their unique aesthetic character and undeveloped nature. Visitors
from around the nation and from other parts of Maine are drawn to Monhegan Island by the scenic natural
beauty, remote nature, and opportunities for wildlife viewing (aesthetic resources are discussed further in
Section 3.7). Monhegan Island is a fishing village as well as an historic artist's colony. There are no paved
roads and no visitor cars permitted (A Visitor’s Guide to Monhegan Island 2010).
There are three ferry services that travel to Monhegan Island (discussed further under Navigation below).
There are no charter or head boats, windjammers, or other for-hire boats based out of Monhegan Island,
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with the exception of an individual who provides dory service to Manana Island or for short excursions
around the island.
Prominent features on Monhegan Island include forests, meadows, headlands, coves, and ledges. The
cliffs on the east side of the island are some of the highest on the coast of New England and offer a
magnificent panorama of the Atlantic. On the southwestern end of the island is Lobster Cove. Wildlife
viewing includes harbor seals, which haul out on the Duck Rocks near Pebble Beach, migrating birds, and
whales, which visitors can view from shore (Island Inn 2010).
The majority of Monhegan Island is uninhabited and open to the public for hiking and exploring. The
Monhegan Associates, which is primarily a land trust, serves to protect the lands in perpetuity. Monhegan
Associates has acquired land through gifts and purchases and currently owns approximately 480 acres,
comprising about two-thirds of the island. This land is not developed, except for 17 miles of hiking trails,
which are open to the public (Island Inn 2010). Swim Beach has the only swimming access on the island.
Manana Island helps form Monhegan Harbor and transportation across the harbor can be arranged
through one of the Inns. The pond in the center of the village is a good location for bird watching and is a
popular spot for skating area in winter (Monhegan Associates, Inc. 2010).
An artists’ colony continues at Monhegan Island, as it has been for over 100 years. Some artists provide
viewing hours at their studios, and information is posted in the Village. Work of local artists can be
viewed at various galleries located around the island (Monhegan Associates, Inc. 2010).

3.6.1.3 Navigation
There are three major ports in Maine: Portland, Searsport, and Eastport. Monhegan Island is located
approximately 46 miles east of Portland and 56 miles southwest of Searsport. Currently, Maine’s three
cargo ports handle over 1.5 million tons of dry cargo collectively and roughly 125 million barrels of
petroleum products have been handled by Portland and Searsport. In 2009, 41 percent of dry cargo was
handled in Portland, 36 percent in Eastport, and 23 percent in the Penobscot Riverway ports (Searsport,
Bucksport, and Bangor) (Maine DOT 2010). There are no cargo ports located between Portland and
Searsport. In addition to large-scale commercial shipping, many of Maine’s harbors have short-distance
freight activity to transport goods and services.
According to the NOAA Nautical Chart No. 13288 for the area from Monhegan Island to Cape Elizabeth,
Maine, there are no designated navigation channels, recommended vessel routes, or recommended twoway routes in the vicinity of Monhegan Island. Approximately 4 miles north of Monhegan Island, a
recommended vessel route extends from the Gulf of Maine into Penobscot Bay and the Penobscot River
(NOAA 2010a). Maine’s islands depend on ferries, fishing boats, and other private boats to transport
residents, visitors, groceries, and other goods to and from the islands. Numerous ferries provide
transportation to many of Maine’s islands, including Monhegan Island. There are three ferry services that
travel to Monhegan Island (Table 3-7). All three ferries originate either north or northwest of Monhegan
Island and approach the island from the opposite side from the test site. None of the ferry routes would be
impacted by the test site that lies 2 to 3 miles south of Monhegan Island.
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Table 3-7. Ferry Service to Monhegan Island

Ferry Name
Balmy Days Cruises
Hardy Boat Cruises
Monhegan Boat Line

Departing
Location
Boothbay Harbor
New Harbor
Port Clyde

Travel Time
to Monhegan
Island
1h 30m
50m
50m – 1h 10m

Schedule (daily)
6/10 – 9/26
6/12 – 9/29
5/1 – 10/31

Schedule (limited)
Late May & Early Oct
Late May & Early Oct
11/1 – 4/30

3.6.2 ENVIRONMENTAL IMPACTS RELATED TO OCEAN USE
This section evaluates the potential project effects on the following ocean uses:
•
•
•

Commercial fishing,
Recreation, and
Navigation.

3.6.2.1 Commercial Fishing
Two floating wind turbines would be moored for up to five months from July to November for two
consecutive years. The two turbines would be located within the designated UMaine test site area, which
measures approximately 1.1 miles wide and 2.1 miles long, and is bounded at the southern edge by the 3nautical-mile state boundary. The exact turbine deployment locations within this test site area have not yet
been determined. When deployed, a navigation safety zone, having a radius of 1,150 feet, would be
established around each turbine platform [for spar or buoyancy stabilized (semi-submersible) platforms;
safety zone for a TLP platform would be much smaller]. As discussed above, non-project related boat
access within this zone would be prohibited for navigation safety.
Notice would be given to the Maine Marine Patrol to alert fishermen about towing operations and to
advise for the removal of gear from the planned tow route. While lobster fishing does not take place in the
Monhegan Lobster Conservation Area during the summer, there is considerable lobster gear deployed
between the mainland and outside of the Monhegan Lobster Conservation Area during the summer.
The designated test site area for the proposed project was selected through a cooperative consultation
process involving the Governor-appointed Ocean Energy Task Force, Federal and State agencies,
numerous user groups including commercial fishermen, and the general public. All 11 lobstermen on
Monhegan Island, as well as other parties involved in commercial fishing, were consulted during this
process (Nixon 2010b). Three demonstration sites, one of which is the Monhegan Island test site, were
selected because they were located in areas with the least amount of physical, environmental, and human
conflicts.
The 1,150-foot radius, navigation safety zone corresponds to an area for each turbine of 95 acres for
which commercial fishing and other public access would be prohibited for the period during which the
project components are deployed. The deployment of the turbine platforms and moorings would be
temporary. The platforms would be deployed for a period of up to five months in two consecutive years.
The mooring lines would be deployed with the anchors one to six months before the platforms are
installed. The mooring lines may be left connected to the anchors for the entire testing period, so that the
platforms can be reattached to the same moorings for the second deployment. Following the completion
of the second year testing, UMaine may further delay removing the mooring lines until the following
summer in order to provide for a safer and more predictable weather window. This would result in the
mooring lines being in the water for the following ranges of time:
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•

Minimum – up to five months from July to November in both testing years, if the moorings are
removed after each deployment; and

•

Maximum – up to 24 months, if the moorings are left in the water between each deployment and
removal is delayed to more favorable conditions in the summer [e.g., the moorings (only) would
be in the water from approximately 90-days prior to the initial testing period through summer
following the second testing period].

As discussed above, depending on anchor type selected and seabed conditions, the anchors may be left in
place permanently (the mooring lines would be removed).
With the exception of the small exclusion zone around each test wind turbine, lobstering and commercial
fishing are expected to otherwise continue in this area. In conclusion, given the small size of the area
covered by the navigation safety zone and the short duration during which the zone would be in effect, the
project is not anticipated to adversely affect lobstering or commercial fishing activities.

3.6.2.2 Recreation
Because of the small area of the navigation safety zone, the short duration of the turbine deployments, and
the distance of the site from the mainland (approximately 11.8 miles), the project is not anticipated to
adversely affect recreational fishing activities in the area. Recreational fishermen are expected to continue
fishing activities in the area without any changes resulting from the project.
The majority of Maine’s recreational boating occurs within a few miles of shore or in the bays between
islands and the coast. Additionally, cruise lines or sailing vessels offer trips along the coast with stops in
towns including Boothbay Harbor, Rockland, Camden, and Bar Harbor. The test site is not anticipated to
be located within an area of frequent passage or usage of recreational boaters or cruising vessels. Any
boat that is approaching a turbine platform would have to alter their course by only a maximum of 1,150
feet [for spar or buoyancy stabilized (semi-submersible) platforms; safety zone for a TLP platform would
be much smaller]. No adverse effects on recreational boating or cruising in Maine are expected from the
project.
Whales and seabirds migrate into Maine’s coastal areas and support wildlife viewing tourism excursions.
No seabird or whale-watching tours are offered within the UMaine test site, and the project is not
expected to adversely affect this industry.
In conclusion, because of the small area of the navigation safety zone, the short duration of the turbine
deployments, and the distance of the site from the mainland, the project is not anticipated to adversely
affect recreation.

3.6.2.3 Navigation
The two nearest ports to the Monhegan Island test site are Portland, located approximately 46.6 miles
west, and Searsport, located 56 miles northeast. There are no designated navigation channels,
recommended vessel routes, or recommended two-way routes in the vicinity of Monhegan Island or the
test wind turbine site area. Additionally, ferries travelling to/from Monhegan Island are recommended to
approach the island from the west and dock along the west side of Monhegan Island, thereby avoiding the
UMaine test area. The USACE maintains Federal navigation projects throughout the state of Maine,
consisting of channels, anchorages, breakwaters, and jetties. The nearest such project to the proposed
project area is located on the mainland, over 15 miles away. The nearest off shore Federal navigation
project is on Matinicus Island, approximately 22 miles northeast of the test site. The proposed project
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would not affect any Federal navigation projects. Therefore, the proposed test site is not anticipated to
affect current navigation patterns or routes.
Faculty from Maine Maritime Academy, in coordination with faculty from UMaine, consulted with the
USCG Sector Northern New England Waterways Management Division to develop a Navigation Safety
Plan for the project. The USCG was guided largely by the section for Offshore Renewable Energy
Installation in its Aids to Navigation Manual Administration. The following is a summary of the
navigation safety plan.
A “Navigation Safety Zone” would be established with a 1,150-foot radius around each floating turbine
platform for spar or buoyancy stabilized semi-submersible) platforms, or 150-foot radius for a TLP
platform. This designation would prohibit all mariners from entering this zone. This would protect them
from any debris (such as ice) that might be thrown from the rotor blades, and also prevent any vessel from
dragging, anchoring, or fishing within the radius of the anchors and mooring lines. For on-shore-based
wind turbines, the standard safety zone is twice the rotor diameter. The UMaine project turbine rotor
diameter is 88.6 feet; therefore, the spar buoy and semi-submersible 1,150-foot radius safety zone exceeds
that standard, and gives an additional margin of safety of 164 feet beyond the platform’s anchors (Figure
3-16). The navigation safety zone for a TLP platform would be less (Figure 3-16).
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Note: Vessel to left is representative of a bottom trawler. The Navigation Safety Zone would prohibit all entry by
unauthorized vessels/personnel (e.g., no fishing, dragging, anchoring).

Figure 3-16. Proposed Navigation Safety Zone for Turbines Having a Catenary Mooring System
(above, Spar Shown) and Tension Leg Platform (below)
Two identifying lights would be placed on the turbine tower, at a height of 20 feet above the water, one
on each side of the tower structure (Figure 3-17). Each light would be a 360-degree, white flashing light,
flashing two short followed by one long flash every four seconds and visible for up to 6 nautical miles.
By placing a light on both sides of the tower, there would be no blind sector. These lights can be
synchronized to flash simultaneously, so that from a distance they would appear as one light. The height
of the lights is established to meet the USCG criteria detailed in its Administrative Manual on Lighting
Offshore Structures, which specifies that the light(s) be not less than 20 feet or more than 50 feet above
the highest astronomical tide. Since these are floating structures, the tide stipulation is not necessary.
For the buoyancy stabilized (semi-submersible) platform, in addition to the lights on the turbine tower,
pylons that are not directly supporting the turbine tower would be lit with flashing amber lights. These

DOE/EA-1792

82

September 2011

Affected Environment and Environmental Impacts

would be 360-degree lights flashing every four seconds and visible for at least 2 miles (Figure 3-17). The
project location would be marked on navigational charts, similarly to that shown in Figure 3-18.

Note: Not to scale.

Figure 3-17. Lighting Proposal for Spar (or TLP) Type Platform (left) and Semi-Submersible
Platform (right)
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Note: Only one turbine shown; position of turbine is not final.

Figure 3-18. Proposed Chart Marking Scheme
The turbine towers would be clearly labeled (e.g., DCW-1 and DCW-2). The label would be large enough
and high enough to be readily identifiable to a small vessel nearby. The label would be painted in a
contrasting color, retro-reflective material, of a letter size not less than 3 feet high, approximately 25 feet
above the water, and reproduced as necessary around the tower structure so as to be visible on all sides
(Figure 3-19).
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6 meters
DCW-1

DCW-1

Note: Not to scale.

Figure 3-19. Proposed Paint Scheme and Marking of Spar Buoy (or TLP) Platform (left) and SemiSubmersible Platform (right)
Anchors for the floating platforms would need to be installed prior to platform and turbine deployment,
mainly to allow anchor capacity to develop within the seabed. There is also the potential that the anchors
would remain in place after platform and turbine retrieval for use in subsequent deployments. Therefore,
anchor locations would need to be marked when the turbine is not present. It is proposed that these anchor
locations would be marked with a temporary hazard marker buoy.
In conclusion, the Navigation Safety Plan, as summarized above, and the temporary nature of the project,
minimize the chance of boat collisions with the project. The presence of the test project is consequently
not expected to adversely navigation safety in the area.

3.6.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no potential impacts to
commercial fishing, navigation, and recreation in the project area. Baseline conditions, as described in
Section 3.6.1, would remain unchanged.
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3.7 Aesthetic Resources
3.7.1 AFFECTED ENVIRONMENT
Maine’s mid-coast is dotted with harbors and fishing villages, many of which have remained largely
unchanged over time. Maine coastal islands are valued for their unique aesthetic character and
undeveloped nature. Visitors from around the nation and from other parts of Maine are drawn to
Monhegan Island by the scenic natural beauty, remote nature, and opportunities for wildlife viewing at
the island. Monhegan Island is a fishing village as well as an historic artist's colony. Remote in its nature,
Monhegan Island is located 10 miles from the nearest mainland and is accessible only by boat. (A
Visitor’s Guide to Monhegan Island 2010).
Prominent features on Monhegan Island include forests, meadows, headlands, coves, and ledges. The
cliffs on the east side of the island are some of the highest on the coast of New England and offer a
panorama of the Atlantic. On the southwestern end of the island is Lobster Cove. Wildlife viewing
includes harbor seals, which haul out on the Duck Rocks near Pebble Beach, migrating birds, and whales,
which visitors can view from shore (Island Inn 2010). Prominent structures on Monhegan Island include
the numerous inns and lighthouse. The Monhegan Island Light, constructed in 1824 and rebuilt in 1850, is
the second highest Maine lighthouse, standing 178 feet above sea level (D'Entremont 2010).
The majority of Monhegan Island is uninhabited and open to the public for hiking and exploring.
Monhegan Associates has acquired land through gifts and purchases and currently owns approximately
480 acres, comprising about two-thirds of the island. That land is not developed, except for 17 miles of
hiking trails, which are open to the public (Island Inn 2010). Many of the wooded trails on the Headlands,
on the backside of the Island, reveal open views toward the mainland, Muscongus Bay, and surrounding
islands including Manana, Isle au Haut, Vinalhaven, and Matinicus.
For more than 100 years, Monhegan Island has been a summer haven for artists and other visitors who
value its isolation, the beauty of its wilderness areas, and its quiet atmosphere (Monhegan Art Journal
2010).

3.7.2 ENVIRONMENTAL IMPACTS RELATED TO AESTHETIC RESOURCES
The Vestas V27 wind turbine is being considered as the turbine model for the floating platforms. The
turbine rotor diameter is 88.6 feet and the tower height would be approximately 100 feet. The turbines
would be lit with an identifying light. In consultation with the USCG Sector Northern New England
Waterways Management Division, it was determined that two lights would be placed on each turbine
tower, at a height of 20 feet above the water, one on each side of the tower structure. Each light would be
a 360-degree, white flashing light, flashing two short followed by one long flash every four seconds and
visible for up to 6 nautical miles. In addition to the turbine tower lighting, for the semi-submersible type
of floating platform, the pylons not directly supporting the turbine tower would be lit with flashing amber
lights. These would be 360-degree lights flashing every four seconds and visible for at least 2 miles. The
nearest mainland point is approximately 12 miles from the test site, and as such, the lights would not be
visible from the mainland. The exact specifications for lighting of the floating platforms and turbine
would depend on the final design selected for the UMaine test site.
Seascapes along the Maine coast and islands are highly valued by both residents and tourists. The
proposed project would be located 2 to 3 miles south of Monhegan Island in the open ocean in an area
without existing anthropogenic structures. The two one-third scale wind turbines would be the only
vertical feature on the ocean surface and would be visible from Monhegan Island during clear days and
nights. There are numerous lookouts on Monhegan Island that are directed toward the proposed test site.
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For example, Lobster Cove is a popular vista and is located at the southwestern extent of Monhegan
Island.
Shadow flicker generated from wind turbines is the effect resulting from the shadows cast by the rotating
blades of the turbine on sunny days. The flicker effect may be more or less pronounced depending on the
intensity of the sun and shadow contrast and the distance of the wind turbine to a receptor. While there
does not appear to be consensus on the potential range of shadow flicker from a wind turbine, available
literature strongly suggests that the separation distance from the project to the nearest receptor (at least 2
miles) would be more than sufficient to avoid adverse effects. The Danish Wind Industry Association
(2010) has stated that at distances of about 1,640 to 3,280 feet, the rotor of a utility-sized wind turbine
does not appear to be creating a flicker effect, and therefore it is generally not necessary to consider
shadow casting at such distances. A planning document issued by the South Australia government wrote
that shadow flicker is unlikely to be a significant issue if a separation distance of at least 1,640 feet is
maintained between a utility-sized turbine and any dwelling or any defined urban area. The Minnesota
Department of Health (2009) conducted a review of available literature and concluded that with current
wind turbine designs, flicker should not be an issue at distances over 10 rotational diameters
(approximately 0.6 mile for most current utility-sized wind turbines). Because the proposed wind turbines
are one-third scale and would be located at least 2 miles from the nearest visual receptor, there would be
no effect from shadow flicker.
Sandia National Laboratories performed a visual assessment study for a single one-third scale floating
wind turbine at the test site (Karlson 2011). Sandia created simulated views of a turbine having a 100-foot
tower located in the center of the test site (43°42'46.86"N by 69°18'58.17"W) from multiple locations on
Monhegan Island 9. As seen in Figure 3-20, the view from Christmas Cove represents the point on
Monhegan Island nearest to the test site, and Pemaquid Point represents the nearest point from the
mainland (Karlson 2011).
When discussing the visual impacts of an offshore wind turbine sited approximately 2 to 3 miles to the
closest island and over 12 miles to the mainland, it is important to note the factors that can impair natural
visibility, such as atmospheric conditions, meteorology, and the curvature of the earth. Visibility
impairment is caused by light scattering and light absorption from particles in the atmosphere. The range
of natural visibility will vary with the season, daily meteorology, and time of day. The pictures used for
this study were taken on clear days with relatively low humidity to represent days with the best viewing
conditions (Karlson 2011).
As Figure 3-21 demonstrates, the turbine would be visible from Monhegan Island, but very small. At
Pemaquid Point, the turbine would be difficult to discern on the horizon.
In conclusion, due to the temporary nature of the turbine deployments (two 5-month deployments), the
distance of the turbines from shore, and the small scale of the turbines, the project would not have a
significant effect on visual aesthetics on Monhegan Island. The view of the two turbines may result in an
adverse effect for some people on Monhegan Island (Figure 3-21). Because the turbines would be
removed, because they are one-third scale, and because they are located at least 2 miles offshore, any
visual effects would be small and temporary.

9. Sandia’s visual simulation evaluated a turbine having a tower height of 100 feet and a rotor diameter of 70 feet.
The Vestas V27 turbine being considered by UMaine has a tower height of 100 feet, but has a diameter of 88.6
feet. While the assessment was for a slightly smaller diameter turbine, it is very similar, having the same tower
height, and remains applicable to this evaluation.
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Source: Karlson 2011.

Figure 3-20. Locations of Visual Simulation Photos
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Turbine

Note: Top photo from Christmas Cove, located 3 miles from the floating turbine; bottom photo from
Pemaquid Point, located 12.7 miles from the turbine.
Source: Karlson 2011.

Figure 3-21. Visual Simulation Photos from Monhegan Island and Mainland
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3.7.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no potential impacts to the
visual aesthetics. Baseline conditions, as described in Section 3.7.1, would remain unchanged.

3.8 Cultural Resources
3.8.1 AFFECTED ENVIRONMENT
Maine’s complex sea level history and long history of fishing and maritime commerce creates the
potential for both pre-Columbian and historic cultural resources within state offshore waters. Glaciation
and deglaciation of the New England/Maritime region resulted in postglacial subaerial exposure of
offshore regions between the modern day coast and depths of 200 feet between 13,000 and 5,000 years
ago (Kelley 2010a).
Human occupation of these areas is established by the recovery of pre-Columbian stone artifacts from
Maine’s nearshore region (Kelley 2010a). Artifacts recovered from surface collecting on Monhegan
Island suggests that the island was used as a seasonal fishing camp 4,000 to 3,000 years ago and 1,200 to
1,000 years ago (Gage and Gage 2004).
There are several known shipwrecks in the Monhegan Island vicinity. The tugboat, D.T. Sheridan, ran
aground at Lobster Point in 1948. Remnants of the steel hull remain exposed on the rocks. All known
wrecks are located well outside of the UMaine test site (Maine Historic Preservation Commission 2009).
The SHPO provided the following information about the island’s history in its letter to DOE dated
February 15, 2011:
Monhegan Island's history stretches back at least as early as the first quarter of the 17th
century when it was visited by such explorers as George Weymouth, Samuel de
Champlain, and John Smith. Its early use as a fishing station established the industry that
would dominate the economy until the late 19th century when the local tourism trade
developed. By then, Monhegan Island's landscape was already attracting major American
artists who came to visit and in some cases establish residence on the island. The
characteristics of Monhegan Island that attracted artists and tourists also fostered the
development of a summer colony whose architecture both contrasted with and drew
inspiration from the vernacular forms of the island's 18th and 19th century buildings.
These early structures include the highest concentration of historic fish houses in Maine,
the oldest of which can be traced to the 1780s. In addition to its fishery, Monhegan
Island's importance in maritime history is underscored by the fact that a light station was
established on the island by the Federal government in 1824. A companion fog signal
station was erected on nearby Manana Island in 1855. In the area of archaeology, there
are seven known prehistoric sites, and four known historic sites on the island.
Section 106 of the National Historic Preservation Act requires Federal actions to account for historical
properties for all undertakings and to consult with SHPO. In order to identify potential cultural resources
in the UMaine test site (high potential areas for pre-Columbian archaeological remains and exposed
historic shipwrecks), multibeam bathymetry, seismic reflection, side scan sonar, and magnetometer
survey data acquired by UMaine were analyzed. Side scan sonar images were reviewed for evidence of
submerged historic resources. Magnet anomalies when analyzed with side scan sonar and subbottom
profiler data may indicate the presence of shipwrecks (Riess 2011). Seismic reflection information was
combined with side scan sonar images to evaluate potential pre-Columbian archaeological resources.
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While this type of geophysical data cannot be used to identify individual artifacts or pre-Columbian
archaeological sites, it is possible to identify geomorphic settings that have a high potential for
preservation of cultural resources based on terrestrial settlement/preservation models (Kelley 2010a). This
process was approved by the Maine State Historic Preservation Commission (Kelley 2010b). All areas
with water depth greater than 200 feet within the UMaine test site have been analyzed using these
methods and show no potential for pre-Columbian cultural resources, as these areas were not subaerially
exposed since the last glaciation of the region.
The following properties on Monhegan Island and Manana Island are registered with the National
Register of Historic Places: the Monhegan Island Lighthouse and Quarters, the Influence Building, and
the Rockwell Kent Cottage and Studio - all on Monhegan Island, and Manana Island Fog Signal Station
(National Register of Historic Places 2010; letter from SHPO to DOE dated February 15, 2011). The
Monhegan Island Lighthouse was built in 1824. Still operating, it has not been manned since 1959 and is
now controlled by computer (Monhegan Associates, Inc. 2010). In addition, as noted by SHPO in its
letter to DOE dated February 15, 2011, in the opinion of SHPO (a new opinion of eligibility), Monhegan
Island in its entirety merits listing in the Register under Criteria A, C, D and possibly B in the areas of
Architecture, Archaeology, Art, Community Planning and Development, Exploration/Settlement,
Maritime History, and Transportation. The SHPO stated that “Monhegan Island possesses most if not all
of the seven aspects of integrity that are necessary for listing a property in the National Register. Of the
seven aspects, integrity of location, setting, feeling, and association are particularly significant for this
place.”
The Monhegan Historical and Cultural Museum, located in the keeper's house at the lighthouse, is open
daily during the summer and is dedicated to Monhegan Island history (Maine Office of Tourism 2010).

3.8.2 ENVIRONMENTAL IMPACTS RELATED TO CULTURAL RESOURCES
In its letter to SHPO dated February 3, 2010, DOE proposed that the area of potential effect (APE) for the
proposed project would include two components, the direct disturbance from the project footprint, and the
area of potential visual and acoustic impacts from the above-water structures. The APE for the project
footprint would depend on the final design selected for the floating offshore turbine platforms and number
and design of the mooring anchors. It is estimated that the radius of maximum area of the seabed around
which the anchors would be placed would be 1,000 feet. Therefore, DOE proposes that the APE for direct
disturbance would consist of the area of the seabed under the center point of each turbine having a radius
of 1,000 feet. The APE from potential indirect visual and noise impacts is an area with a radius of 5 miles,
which is being proposed so as to include all of Monhegan Island and Manana Island.

3.8.2.1 Direct Disturbance from the Project Footprint
If the anchors are placed at the location where pre-Columbian or historic artifacts are located, these sites
could be disrupted. As stated above, all areas with water depth greater than 200 feet within the UMaine
test site have no potential for pre-Columbian cultural resources, as these areas were not subaerially
exposed and not available for occupation by pre-Columbian inhabitants, even during the brief sea-level
lowstand that occurred since the last glaciation of the region approximately 12,000 years ago (Kelley
2010a). The only region in the test site that may have been subaerially exposed at the maximum of the
sea-level lowstand is located in the northeastern portion of the test site. This region has been excluded
from turbine deployment on the basis of extensive rock outcrops with limited sediment accumulations.
While this area would have been briefly exposed and subsequently inundated during the rapid sea-level
rise 12,000 years ago, there is little potential for intact archaeological remains. During its brief subaerial
exposure, this rocky, higher relief area probably had little original sedimentary cover to host
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archaeological remains, and what was present was most likely removed by wave activity as it passed
through the surf zone during the sea level rise (Kelley 2010a).
Analysis of the bathymetric, seismic reflection and side scan sonar surveys indicate no areas of high
potential for pre-Columbian archaeological remains in the areas of the test site feasible for turbine
deployment. Visual analysis of side scan sonar image data has shown that no intact shipwrecks or other
historic resources are exposed on the ocean bottom. There were numerous lines or cables, and individual
lobster traps visible in several basins.
To ensure that no adverse effects on historic resources occur from the project, at the request of SHPO, all
areas of planned bottom and sub-bottom disturbance from project anchors would be examined in more
detail using a marine magnetometer survey to identify the presence of potential shipwrecks. A
magnetometer survey was conducted in April and May 2011 on two areas [approximately 1,100 meters
(0.68 mile) in diameter] that might be impacted from construction and installation of anchors to locate
any historic boat or shipwreck sites (Riess 2011). After all the magnetic anomalies were analyzed using
information from the magnetometer, side scan sonar, and subbottom profiler, all except one of the magnet
anomalies appeared to be caused by either natural rock outcrops or modern fishing gear. The one possible
cultural resource location was outside of the area being investigated for anchor installation, yet inside the
area where construction activities could take place (Riess 2011). In order to eliminate the potential for
damage to the possible cultural resource location, UMaine would either avoid the area and maintain a 30meter (98-foot)-radius buffer area around the potential site or inspect the area with a remotely operated
vehicle to ascertain its identity. SHPO will review the results of the marine magnetometer survey and the
turbine siting determination prior to deployment.
In conclusion, given the depths at the site, which preclude the presence of pre-Columbian cultural
resources, and the results of the magnetometer survey which will enable deployment of the platform
anchors in a location that contains no shipwrecks, the installation and operation of the project would not
have any effects on historic resources. In a letter to DOE dated April 29, 2011, the SHPO concurred,
based on the condition that the wind turbines will be a temporary deployment, that the proposed
undertaking will have no adverse effect on historic properties, as defined by Section 106 of the National
Historic Preservation Act.

3.8.2.2 Potential Visual and Acoustic Impacts
DOE also considered the potential indirect visual and noise impacts of the project on listed and eligible
historic properties on Monhegan Island. As discussed above in Section 3.7.2, Sandia National
Laboratories performed a visual assessment study for a single one-third scale floating wind turbine at the
test site (Karlson 2011). The two one-third scale wind turbines would be visible, though very small, from
Monhegan Island during clear days and nights (Figure 3-22), and would not be visible from the mainland.
Due to the temporary nature of the turbine deployments (a maximum of two 5-month deployments), the
distance of the turbines from shore, and the small scale of the turbines, the project would create a very
small visual intrusion when viewed from the listed historic properties or anywhere else on the island.
DOE provided the SHPO (letter dated March 23, 2011) additional information on the site selection
process, the five mile APE, diagrams of a one-third scale wind turbine, and copies of the visualization
study and photographs. The SHPO is currently evaluating this information for visual impacts on historic
properties.
As discussed in Section 3.5.2, a study of the propagation of noise generated during operation of the wind
turbines determined that under the worst case scenario conditions the received sound level at the nearest
potential point on Monhegan Island would be 35.6 dBA under the most conservative model (Aker et al.
2010, 2011). For reference, a whisper has a sound intensity of 30 dBA. The most common noise standard
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for wind turbine applications limits the average sound pressure level at the point of interest to 40 dBA
(Aker et al. 2010); therefore, even under the worst-case calculation, the maximum estimated received
noise level on Monhegan Island is far from that level. When winds are not blowing directly onshore, this
estimate would be substantially reduced.
In conclusion, based on this information and the temporary nature of the project, DOE concludes that
there would be no indirect adverse effects from noise or visual intrusion on any eligible and listed historic
properties on Monhegan Island.

3.8.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no impacts to the seabed.
Therefore, no potential impacts to cultural resources would occur. Baseline conditions, as described in
Section 3.8.1, would remain unchanged.

Turbine

Note: Photo from Christmas Cove, located 3 miles from the floating turbine.
Source: Karlson 2011.

Figure 3-22. Visual Simulation Photos from Monhegan Island
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3.9 Socioeconomics and Environmental Justice
3.9.1 AFFECTED ENVIRONMENT
The project area is located in the Gulf of Maine in Lincoln County, approximately 2 to 3 miles south of
Monhegan Island. Located 10 miles from the nearest mainland, Monhegan is a small rocky island
approximately 1 square mile in area. Approximately two-thirds of the land on Monhegan Island is owned
by Monhegan Associates, which primarily functions as a land trust. The land owned by Monhegan
Associates is undeveloped land, with the exception of hiking trails throughout the island that are open to
the public (Monhegan Associates, Inc. 2010).
Information on recent population trends, median household income, per capita income, geographic area,
housing units, poverty levels, and unemployment rates for Monhegan Island, Lincoln County, and the
state of Maine is presented in Table 3-8. In 2009 the total population for Monhegan Island was 69, the
population of Lincoln County was 34,576, and the population for the state of Maine was 1,274,915
(Bureau of the Census 2010). With the influx of visitors and seasonal residents during summer, the
population of Monhegan Island can increase to 800 people (Curren and Gabrielson 2007).
Table 3-8. Project Area Demographic Information
Item
Total Population (2000)
Total Population (2009)
Percent Change in Population (2000 to
2009)
Housing Units (2009)
Land Area in Square Miles
Population Per Square Mile of Land Area
(2000)
Median Household Income (2008)
Per Capita Income (1999)

Monhegan Island
75
69

Lincoln County
33,615
34,576

Maine
1,274,915
1,318,301

-12.5%

2.9%

3.4%

46

22,792

704,578

1

456

30,862

75

73.7

41.3

$26,250a
N/A

$49,862
$20,760

$46,419
$19,533

Source: Bureau of the Census 2010.
a. 2000.
N/A = not available.

According to the U.S. Census Bureau, Decennial (2000) Census, employment sectors consisted of the
following for Monhegan Island: 32 percent of population employed by farming, fishing, and forestry
occupations; 29.2 percent of population employed by management, professional, and related occupations;
20 percent of population employed by sales and office occupations; and 18.4 percent of population
employed by construction, extraction, and maintenance occupations (Maine State Planning Office 2010).
Table 3-9 shows employment information by occupation for Monhegan Island, Lincoln County, and the
state of Maine as of 2000 (Maine State Planning Office 2010).
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Table 3-9. Employment Information for Monhegan Island, Lincoln County, and Maine
Item
Management, professional, and related
occupations
Management, professional, and related
occupations (percent)
Service occupations
Service occupations (percent)
Sales and office occupations
Sales and office occupations (percent)
Farming, fishing, and forestry occupations
Farming, fishing, and forestry occupations
(percent)
Construction, extraction, and maintenance
occupations
Construction, extraction, and maintenance
occupations (percent)
Production, transportation, and material
moving occupations
Production, transportation, and material
moving occupations (percent)

Monhegan Island

Lincoln County

Maine

19

5,142

196,862

29.2%

31.8%

31.6%

0
0%
13
20.0%

2,501
15.4%
3,522
21.7%

95,601
15.3%
161,480
25.9%

21

830

10,338

32.3%

5.1%

1.7%

12

2,066

64,064

18.5%

12.8%

10.3%

0

2,136

95,666

0%

13.2%

15.3%

Source: Maine State Planning Office 2010.

Preliminary 2009 data indicate that Maine commercial fishery landings by live pound totaled more than
222.6 million pounds, primarily consisting of American Lobster (35 percent) and Atlantic Herring (26
percent). However, in terms of value, the 2009 Maine commercial landings totaled more than $323
million dollars, with American Lobster accounting for approximately 70 percent of that value (DMR
2010a). In 2009, a total of more than 78 million pounds of lobster were landed in Maine, totaling more
than $228.3 million dollars. Of that total, more than 5.58 million pounds of lobster were landed in Lincoln
County equaling a value of approximately $16.4 million dollars (DMR 2010a).
A number of businesses are located on Monhegan Island that include inns and bed and breakfasts (Figure
3-23), art galleries, cafes, gift shops, and fish markets. The Monhegan Island Lighthouse was built in
1824. Still operational, it has not been manned since 1959 and is now controlled by computer. Views
from the base of the lighthouse include the village, harbor, Manana Island, and the mainland, including
the Camden Hills (Monhegan Associates, Inc. 2010). The Monhegan Historical and Cultural Museum,
located in the keeper's house at the lighthouse, is open daily during the summer and is dedicated to
Monhegan Island history (Maine Office of Tourism 2010). An artists’ colony continues at Monhegan
Island, as it has been for over 100 years. Some artists provide viewing hours at their studios, and
information is posted in the Village. Work of local artists can be viewed at various galleries located
around the island (Monhegan Associates, Inc. 2010). The island’s fishing and lobstering activities occur
in the Fish Beach area (Monhegan Associates, Inc. 2010).

DOE/EA-1792

95

September 2011

Affected Environment and Environmental Impacts

Source: Island Inn 2010.

Figure 3-23. Photograph of the Island Inn

3.9.2 ENVIRONMENTAL IMPACTS RELATED TO SOCIOECONOMICS AND
ENVIRONMENTAL JUSTICE
A study conducted for the DOE and NREL concluded, “Wind power can play a major role in meeting
America’s increasing demand for electricity.” Under the scenario developed in this report, 46 states would
experience significant wind power development and the U.S. wind industry could support an annual
average of more than 150,000 workers directly in the industry and hundreds of thousands more in
associated industries by 2030 (Renault 2009).
It is anticipated that the project would provide economic stimulus in the project area (State of Maine and
Lincoln County) in support of the implementation of the project. Economic stimulus is expected to
include the following tasks: (1) micrositing, geophysical investigations, and geotechnical engineering; (2)
study of environmental and ecological effects; (3) environmental permitting; (4) floating turbine design;
(5) turbine fabrication, deploying, testing, monitoring, and removal; (6) education and outreach; and (7)
project management and reporting.
In support of the above referenced tasks, a Consortium has been identified to work on the project and
includes universities, nonprofits, and utilities; a wide range of industry leaders in offshore wind design,
offshore construction, and marine structures manufacturing; firms with expertise in wind project siting,
environmental analysis, environmental law, composites materials to assist in corrosion-resistant material
design and selection, and energy investment; and industry organizations to assist with education and
technology transfer activities (DeepCwind Consortium 2010).
In conclusion, as discussed in Section 3.6.2, with the exception of the small exclusion zone around each
test wind turbine, lobstering and commercial fishing are expected to otherwise continue in this area.
Given the small size of the area covered by the navigation safety zone and the short duration during which
the zone would be in effect, the project would not adversely affect lobstering or commercial fishing
activities. The project also would not affect any of the businesses that occur on Monhegan Island, except
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for a slight increase in business at inns or for other expenditures of people working on the project who
spend money while visiting Monhegan Island.
Executive Order 12898 (February 11, 1994) directed Federal agencies to incorporate environmental
justice considerations into the NEPA process. The purpose of this order was to ensure that low-income
households, minority households, and minority businesses do not experience a disproportionate share of
adverse environmental effects resulting from any given Federal action.
The proposed offshore wind project would be located 2 to 3 miles offshore of Monhegan Island. No
potential adverse impacts to human health have been identified in this EA. Therefore, there would be no
disproportionately high and adverse human health or environmental effects on minority populations and
low-income populations.

3.9.3 NO-ACTION ALTERNATIVE
Under the No-Action Alternative, DOE would not fund the proposed project, installation and operation of
the one-third scale floating wind turbines would not occur, and there would be no potential impacts to
socioeconomics or environmental justice. Baseline conditions, as described in Section 3.9.1, would
remain unchanged.

3.10 Irreversible and Irretrievable Commitment of Resources
An irreversible commitment of resources is defined as the loss of future options. The term applies
primarily to the effects of use of nonrenewable resources such as minerals or cultural resources. It could
also apply to the loss of an experience as an indirect effect of a “permanent” change in the nature or
character of the land. An irretrievable commitment of resources is defined as the loss of production,
harvest, or use of natural resources. The amount of production foregone is irretrievable, but the action is
not irreversible. If the use changes, it is possible to resume production.
Irreversible commitments of resources would be those consumed during construction of the project,
including fossil fuels and construction materials, which would be committed for the two-year life of the
project. Non-renewable fossil fuels would be lost through the use of gasoline and diesel-powered
construction equipment during deployment and removal of the two one-third scale floating wind turbines
and project operations and monitoring efforts.
The 1,150-foot radius navigation safety zone (for spar or buoyancy stabilized platforms; safety zone for a
TLP platform would be much smaller) corresponds to an area for each turbine of 95 acres for which
commercial fishing and other public access would be prohibited for the period during which the project
components are deployed. While there may be some resulting catch of lobster and fish foregone, fish and
lobsters would still be able to be caught when they move outside the exclusion area. Considering this, and
because of the short time frame over which the project would be deployed, the exclusion of the turbine
exclusion areas represents a negligible irretrievable loss of harvest.
The proposed project would not have other irreversible or irretrievable impacts because the project is
short term and temporary; removal of the two turbines after the second year of testing would restore the
site for alternative uses, including all current uses. No loss of future ocean use options would occur.
The expenditure of Federal funding from DOE would also be irreversible.
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3.11 Unavoidable Adverse Impacts
Unavoidable adverse impacts associated with the project include:
•

A small increase in noise levels during construction;

•

Temporary avoidance of the test site area by pelagic fish and marine mammals during
construction; and

•

Temporary disruption of the ocean floor and marine life during anchor placement.

The impacts from temporary construction noise and activity would be temporary. Overall, impacts of the
proposed project on the environment would be minimal.

3.12 The Relationship between Local Short-Term Uses of the Human
Environment and the Maintenance and Enhancement of LongTerm Productivity
Short-term use of the environment, as the term is used in this document, is that used during the life of the
project, whereas long-term productivity refers to the period of time after the project has been
decommissioned and the equipment removed. As the proposed project would be temporary, and there
would not be a change in ocean use. The short-term use of the site for the proposed project would not
affect the long-term productivity of the test site area. It is possible that the anchors will be left in place
during decommissioning. Depending on the anchor type used, the exposed (above the ocean sediment)
parts of the anchors may provide substrate for benthic organisms that may enhance the productivity in the
immediate surrounding area.
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4. CUMULATIVE IMP ACTS
Cumulative impacts are those potential environmental impacts that result “from the incremental impact of
the action when added to other past, present, or reasonably foreseeable future actions regardless of what
agency (Federal or non-Federal) or person undertakes such actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time” (40 CFR
1508.7).
Reasonably foreseeable future actions include potential testing of ocean energy technologies at the other
two offshore testing sites designated by the Maine Legislature and the potential deployment and testing of
a 3- to 5-megawatt turbine at the Monhegan Island test site. Boon Island, located 63 miles southwest of
Monhegan, and Damariscove, located 15 miles west of Monhegan, are the other two test sites, which
along with the Monhegan Island test site, were selected by the State after a comprehensive screening
process of different sites along Maine’s coast. These three sites were selected by the State for testing of
ocean energy technologies because they were located in areas with the least amount of physical,
environmental, and human conflicts. The Monhegan Island test site may also be used to test a
commercial-scale 3- to 5-megawatt floating turbine subsequent to DOE’s Proposed Action described this
EA. In addition, depending on future funding sources, UMaine may seek to undertake subsequent
permitting in order to perform up to two additional years of testing of two one-third scale wind turbines at
the test site.
A potential future offshore wind development in the Federal waters of the Gulf of Maine is a 25megawatt deepwater offshore wind pilot project. On September 1, 2010, the Maine Public Utilities
Commission released a request for proposals for a 25-megawatt wind farm to be located at least 10
nautical miles offshore of any land, including islands, and in waters at least 300 feet deep. It is likely that
a project of this scale would be composed of five 5-megawatt floating offshore wind turbines. This 25megawatt project would require funding and development from a third party and it is unknown whether
this project would be developed. This project would be developed in Federal waters, and because the
Bureau of Ocean Energy Management, Regulation and Enforcement permitting process would take 5 to 7
years, it is expected that construction of the 25-megawatt project would not begin until 2017 to 2019 at
the earliest. Because the deployment of such a project would occur after the proposed project (two onethird scale wind turbines at Monhegan Island) has been removed, any associated effects do not represent
cumulative effects for the UMaine project evaluated in this EA. Therefore, this project does not meet the
definition of reasonably foreseeable. For these reasons, this EA is not evaluating the potential 25megawatt project in the cumulative effects analysis for this project.
The USACE has issued permits to work in navigable waters at and within 5 miles of Monhegan over the
past 10 years. These actions authorized a variety of projects including piers and construction of similar
structures. All of these projects were of a small scale with no relationship to the proposed wind power
project. All of these actions had minimal individual impact to aquatic resources and were eligible for
general permits. USACE has determined that the cumulative effect of these smaller projects to navigation
and aquatic resources is minimal due to their small individual size, their widely distributed locations, the
length of time between actions, and case-by-case avoidance minimization measures. It is anticipated that
similar types of permitted activities might occur in the reasonably foreseeable future.
If two demonstration turbines are installed at the three test sites selected by the State, and, as a result of a
separate permitting process, a single 3- to 5-megawatt turbine is installed at the Monhegan Island test site,
then seven turbines, including the UMaine turbines, could be deployed in the Gulf of Maine during the
time that UMaine’s project is deployed. In addition to these reasonably foreseeable offshore wind
development activities, other impacts in the greater project vicinity includes fishing and lobstering; open
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ocean aquaculture; other vessel traffic, including ferry service to the mainland and recreational boating;
and a subsea cable running from the north side of Monhegan Island to the mainland.
Because of the small scale and temporary nature of the proposed project, any negative effects on existing
human use of the area would be negligible and temporary. As stated in Section 3.9.2, the proposed project
is expected to have a minor, beneficial economic impact in the project area.
A potential risk of the project that may represent an incremental impact when added to other reasonably
foreseeable future actions is the potential of foraging and migrating bird and bats colliding with the two
test turbines. Birds and bats are known to collide with numerous man-made structures such as vehicles,
buildings and windows, power lines, communication towers, and wind turbines. It is estimated that from
100 million to over 1 billion birds are killed annually in the U.S. due to collisions with manmade
structures (Erickson et al. 2001). Because of the small scale and temporary nature of the proposed project,
and the fact that the three State-selected sites are separated by 73 miles (Boon Island to Monhegan
Island), DOE concludes that cumulative impacts to birds and bats, as with other environmental impacts,
would be negligible.
Because of the small size and scale of the proposed project, the similar small scale of the other potential
offshore wind projects being considered and described above, and the overall negligible effects of the
proposed project on fish, marine mammals, birds, and other marine life, the project does not represent an
incremental impact. Cumulative impacts of the proposed project would be negligible because there are no
past, present, or reasonable foreseeable future actions that, when combined with the proposed project,
would result in impacts beyond those that already exist or have already been identified and discussed in
Chapter 3 of this EA.
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Hawthorne, Joy
Subject:

Wind power project

AMServiceURLStr:

https://Slingshot.hdrinc.com/CFSS/control?view=services/FTService

From: Edie Caldwell [mailto:edie@edithcaldwell.com]
Sent: Tuesday, October 05, 2010 4:04 AM
To: krautenstrauch@jason.com
Subject: Wind power project

From: Edie Caldwell <edie@edithcaldwell.com>
Date: October 5, 2010 5:58:46 AM EDT (CA)
To: kurt-rautenstrauch@go.doe.gov
Subject: Wind power project

Dear Mr. Rautenstrauch,
I shall not go into the reasons now, but I wanted to let you know that I am totally opposed to the
offshore wind turbines being in the Gulf of Maine.
With kind regards to you,
Edie Caldwell
Rockport
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Hawthorne, Joy
Subject:
Attachments:

Comments on Monhegan test site
MLA_Monhegan Test Site_2010-Oct.pdf

AMServiceURLStr:

https://Slingshot.hdrinc.com/CFSS/control?view=services/FTService

From: patrice.f.mccarron@gmail.com [mailto:patrice.f.mccarron@gmail.com] On Behalf Of Patrice McCarron (MLA)
Sent: Tuesday, October 05, 2010 8:00 AM
To: krautenstrauch@jason.com
Subject: Comments on Monhegan test site

Please find the attached comments from the Maine Lobstermen's Association on
the offshore wind test site off Monhegan Island.
Thank you for your consideration.
-Patrice McCarron, Executive Director
Maine Lobstermen's Association
21 Western Ave # 1, Kennebunk, ME 04043
207-967-4555 (Office) * 207-205-4544 * 866-407-3770 (Fax)
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Department of Energy Golden Field Office
NEPA Division
Attn: Kurt Rautenstrauch
1617 Cole Boulevard
Golden, CO 80401
October 4, 2010
The Maine Lobstermen’s Association (MLA), an industry‐based fishing organization representing
the interests of the Maine lobster industry, is submitting comments in response to the Notice of
Scoping for the University of Maine to construct, deploy, and retrieve 1/3 scale floating wind
turbines at a deepwater offshore wind test site off Monhegan Island in the Gulf of Maine.
The Maine lobster industry landed nearly 80 million pounds of lobster in 2009, valued at $228
million. Maine’s 5,500 commercial lobstermen contribute nearly $1 billion to the state’s coastal
economy each year.
The MLA has been a close observer of the state of Maine’s efforts to become a leader in ocean
wind energy by establishing 5 GW of ocean energy by 2030. While we support the state’s goal
of energy independence from foreign oil, the MLA believes that wind development should
proceed with caution and only with full consideration of local community and environment
impacts.
The Monhegan Test Site was selected through a careful process which included extensive
community outreach and meetings with stakeholders. The MLA strongly urges that the
Department of Energy continue to reach out to the effected parties to ensure that all economic,
social and environmental concerns are well understood.
Lobstering is the economic backbone of Maine’s coastal communities, and the residents of
Monhegan are highly dependent upon lobstering. It is imperative that the environmental
impacts of the proposed offshore wind development are understood for lobster and other
marine species, as well as habitat impacts. It is equally important that fishing patterns for both
lobster and other fisheries are well understood. The community must be closely consulted to
ensure that all of the economic consequences of potentially removing areas of bottom from
their local fishery are understood. Commercial fishing is both an economic livelihood for

Maine’s islands and coastal communities, but it is also a way of life. The value of this heritage
must be considered.
The MLA continues to cautiously support the development of offshore wind energy along the
coast of Maine, but it must be done in a way that is sensitive to our environment, economy and
heritage. It is essential to minimize any economic and social dislocation, through outreach and
close consultation with effected communities, resulting from ocean energy development
projects.
Thank you for your consideration of these comments.
Sincerely,

Patrice McCarron
Executive Director

Hawthorne, Joy
Subject:
Attachments:

Scoping - University of Maine Deepwater Offshore Wind Test Site, Gulf of Maine. Part 1 of 2
ea_oceanwind_pbw_101810.pdf; ea_oceanwind_pbw_101810.docx; brostrom_jms_
2008.pdf; brostrom_huber_emails_july_aug_2010.pdf

AMServiceURLStr:
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From: Ron Huber [mailto:coastwatch@gmail.com]
Sent: Monday, October 18, 2010 12:27 AM
To: krautenstrauch@jason.com
Subject: Scoping - University of Maine Deepwater Offshore Wind Test Site, Gulf of Maine. Part 1 of 2

Dear Mr Rautenstrauch
Attached are our scoping comments regarding the environmental assessment of the effect of the Department of
Energy funding the University of Maine Deepwater Offshore Wind Test Site
Also attached are pdf files of documents referenced, cited or alluded to in our comments for addition into the
record of the preparation of the environmental assessment. Additional reference documents are being sent by
separate email.
Please contact me If you have any difficulty downloading these documents or have any adidtional questions.
My telephone # is 207-691-7485. Or you may reach me by return email
Ron Huber
-Ron Huber
Penobscot Bay Watch
POB 1871, Rockland Maine 04841
e: coastwatch@gmail.com
tel: 207-691-7485
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Penobscot Bay Watch
POB 1871, Rockland ME 04841

October 18, 2010
Department of Energy Golden Field Office
NEPA Division
Attn: Kurt Rautenstrauch
116117 Cole Boulevard
Golden, Colorado 80403
Re: Scoping - University of Maine Deepwater Offshore Wind Test Site, Gulf of
Maine
Dear Mr. Rautenstrauch
Penobscot Bay Watch is a citizens association dedicated since 1993 to protecting
and restoring the living marine resources of Penobscot Bay and the greater Gulf
of Maine. Our oversight includes discharge licenses and major development
initiatives in Penobscot Bay and surrounding waters, including proposals for
industrial ports in upper Penobscot Bay and offshore energy facilities such as
those proposed off Monhegan Island and beyond. To that end we participate in
state and federal permitting and licensing processes as appropriate.
We are writing in response to the Department of Energy's Notice of Scoping for
An Environmental Assessment of the effect of funding the University of Maine
Deepwater Offshore Wind Test Site. The Department of Energy (DOE) has invited
comment from the interested public to supply information that will aid the
department in determining whether the proposed action warrants issuance of a
Finding of No Significant Impact, or requires preparation of an Environmental
Impact Statement.
Having reviewed the complete record of information used by the Maine Bureau of
Parks and Lands in its decision making process designating the site under present
consideration, as well as numerous other sources of information about the

resources at risk, we strongly believe that sufficient uncertainties exist, both
onsite and offsite, to warrant preparation of an environmental impact statement
prior to the Department of Energy making a final decision as to whether the
Monhegan site if the most appropriate of the alternatives. Given the facts, we do
not believe that it remotely possible for the Department to decide otherwise
without making a mockery of NEPA.
While the amount of funding is not specified in the notice, over the past year and
a half, the University of Maine "has been awarded nearly $40 million in funding to
pursue research in deepwater offshore wind energy technology," according to
Elizabeth Viselli of the University of Maine's DeepCWind Consortium. At least
twenty million dollars of that are the subject of this Environmental Assessment , if
not all forty millions.
We note that, while the public notice describes the proposal to "construct,
deploy. and retrieve 1//3-scale ﬂoating wind turbines within the deepwater
offshore wind test site", the University of Maine states that these funds also "will
be used to build, deploy and test a full-scale prototype of a 5 megawatt floating
wind turbine" source: Elizabeth Viselli.
Unless the DOE will specifically disallow these funds to be used for that second
purpose, then the impact of the deploying and testing (i.e. operation) of the full
sized floating turbine must also be factored into this Environmental Assessment.
SCOPE OF REVIEW
We ask that the DOE consider as broad a geographic scope as possible.
1. Impacts to both the two square mile footprint of the demonstration test site
and to the ill-defined but foreseeable footprint of the site farther offshore where
the full-sized floating wind turbine will be deployed as part of this expenditure of
DOE funds.
2. Impacts to the Eastern Maine Coastal Current, the Western Maine Coastal
Current and other existing oceanographic structure of the Gulf of Maine that will
be impacted by deployment of the test and full sized floating turbines.

3. Impacts to Gulf of Maine lobster larvae migration from alterations in existing
Gulf of Maine current dynamics caused by deployment of floating deepwater
wind turbines in hydrodynamically sensitive areas.
4 Impacts to Gulf of Maine nutrient flows and to overall seasonally significant
geographic concentrations of finfisheries, due to alterations in existing Gulf of
Maine current dynamics and alterations in thermal structure of the water column
of the footpring of floating deepwater turbines.
5. Impacts to irreplaceable scenic resources of state and national significance
from deploying this test project off of Monhegan Island, as opposed far lesser
impacts from deploying in one of the other two locations chosen by the state of
Maine as deepwater test areas, but relegated to later development, if at all.
6. Impacts to Atlantic puffins and other seabirds known and documented to
overfly the area of the proposed wind test site off Monhegan.
7. Impacts to land birds known and documented as seasonally migrating through
the location off Monhegan proposed for the University of Maine's deepwater
wind site
AT ISSUE
Below we will describe general and site specific issues of unavoidable adverse
impacts, followed by citations and excerpts or complete copies of relevant peer
reviewed research, followed by information gathered by competent bird
naturalists, that is worthy of consideration in the Department's Environmental
Assessment.
1. Unavoidable adverse impacts of artificially modified ocean wind on oceanic
processes. Winds play in key role in many natural marine processes, including the
natural Ekman Transport of energy from air to water; ocean surface circulation
(particularly at gyres); vertical water motion; mixing of upper ocean layers;
upwelling of deep, often nutrient-rich, anoxic waters to the surface, and
downwelling of oxygen rich waters to the lower water column
The operation of an ocean windfarm's turbines creates an in-situ forced 1
meter/day upwelling process in the water column beneath that facility. (1)
Brostrom 2008

By artificially and continuously impacting the natural Ekman Transport within the
windturbine complex's energy footprint, ocean windfarms, by their very nature
as moored or monopiled in-place energy sinks, appear to act as
anthropogenically generated artificial gyres, capable of generating eddies and
other perturbations of the water column and nearby water currents, with
implications for additional
The Gulf of Maine's marine ecosystem has evolved and adapted to seasonally
predictable gyres and eddies. The addition of year-round in-place artificial gyres
to the hydrodynamics of the Gulf of Maine is highly likely to have discernable
impacts on its surface water characteristics and currents, with consequences for
transport of lobster larvae and those of other animal species, as well as for the
timing of Gulf of Maine phytoplankton blooms.
It is the duty of the Department of Energy to determine the significance of those
impacts and those consequences before setting out any locations for
development of offshore renewable energy .

2. Unavoidable adverse impacts to a nationally significant scenic Monhegan
viewshed.
Lobster Cove on the southern tip of Monhegan, possesses nationally significant
scenic resources. It is reachable only by pedestrian footpath and is one of the
most popular destinations for day tripping tourists visiting the island,. It is also a
place of pilgrimage for generations of fine artists, who annually in their hundreds
paint the views of and from Lobster Cove, where the deep waters of the Gulf of
Maine are cut by the granite shieldwall of the continent, and by barely glimpsed
archipelagoes far to south'ard. The deep dark of the Atlantic ocean, and the clear
starfields, presentlyclaim the night here.
The proposed deployment of prototype small and full sized wind turbines at this
site for an indefinite number of years and renewals will unavoidably adversely
impact this nationally significant viewshed:
During the daytime, the turning blades will modify the optical experience of
dawn, from numerous places on the island, and throughout the day will
command the visual attention of all who gaze to the south upon the Gulf of Maine

viewscape, including those visiting publicly-accessible Lobster Cove, artist and
casual tourist alike.
At night the safety lights atop the turbines, blinking and occasionally flared by the
passing blades, will similarly command the attention of those viewing the evening
skies and starshed south of Monhegan.
It is not known what the sonic impact of the prototype turbines will be on the
public and the artists enjoying Lobster Cove, however, sonic pollution both in the
audible spectrum and "infrasound" are problems that challenge people living
similar distances from landbased wind.
3. Unavoidable adverse impacts to a unique island bird population and to an
internationally nationally significant migratory bird route along the Atlantic
Seaboard.
Birds living on or transiting Monhegan - and the site where the full scale 5
megawatt ocean wind turbine will be deployed, if outside the Monhegan test
center's waters - will be adversely impacted if the project's wind turbines are
funded, built, deployed and operated. Birds have been counted off Monhegan
and other outer Penobscot Bay islands since the 1940s
Lobster Cove, the public beach on Monhegan whose nationally significant scenic
viewshed is reachable only by pedestrian footpath, is also very popular as a
location for ornithologists desiring to count migrating birds heading north or
south in great numbers during the same times of year that the prototype
windturbines would be deployed - summer and autumn.
Maine Bureau of Parks and Lands erroneously concluded in its decision approving
the Monhegan Deepwater Test Area that little impact was likely to birds from
development and operation of this project. That decision is under review by
Maine Superior Court
To the contrary, however, the records of recent and historic professional and
amateur ornithologists experienced with the bird life of Monhegan and the
waters south of the island show a very heavy use of the island and those waters
by a large number of residential and migratory bird species.

* Bird sitings on Monhegan. September 14 to September 28, 2010 . Bryan Pfeiffer
professional bird naturalist, author and consultant, identified 122 bird species
during a visit to Monhegan from September 14th to September 28, 2010. (List
below)
* Maine eBird, sponsored by Audubon and Cornell Laboratory of Ornithology,
recorded 202 bird species during 2009 & 2010. (List below.)
* Bird sitings on Monhegan, July2 2010 to October 16, 2010 These are primarily
from Lobster Cove, the public beach on Monhegan whose nationally significant
scenic viewshed includes the location slated for the proposed Monhegan
Deepwater Wind Test Area. Migrating birds heading south along the atlantic
flyway pass over Penobscot Bay then stop at Monhegan in great numbers during
the times of year that the prototype windturbines would be deployed - summer
and autumn.
They were made by ornithologist Tom Magarian and submitted by him to the
Maine-Bird online forum & archive. (List below) Magarian is a professional
ornithologist who works with New Jersey Audubon. He has been tasked to carry
out radar sitings of birds off Lobster Cove, Monhegan. The visual observations he
recorded (see below) are a supplement to those readings, by this highly qualified
individual. His email address: tmagarian@alumni.unity.edu
Because the funds being released by Department of Energy will be used to build,
deploy and test both one or more 1/3 scale test prototypes, and "a full-scale
prototype of a 5 megawatt floating wind turbine", according to Elizabeth Viselli
of the University of Maine-led DeepCwind Consortium, the environmental
assessment needs to acknowledge the potential impacts of both size turbines on
birds.
Nothing is known about the proposed location for deploying the full scale 5
megawatt floating turbine. Neither the Bureau of Parks and Lands designation
of the deepwater wind test area off Monhegan, nor the enabling law MRSA 12
§1868. Identification of offshore wind energy test areas" limit the size of
prototypes that may be deployed in the test center's waters. However, the
expectation among Monhegan residents is that deployment will be limited there
to 1/3 sized prototypes, not full sized ones.

Unless the University proposes to renege on its informal agreement with the
Monhegan community to limit deployments off their island to 1/3 sized
prototypes, it will have to either choose one of the other two wind test areas, or
consider some hitherto undisclosed location elsewhere. If so, then a range of
alternative locations needs to be selected, examined and ranked, prior to final
determination and the releasing of funds to the University of Maine, as
construction and deployment of this full size windturbine will take place only
with the authorization of the DOE funds under present consideration.
4. Unavoidable adverse impacts to Fisheries
Direct impacts upon commercial and recreational fisheries and pleasure sailors
include the exclusion zone directly around each windturbine, as well as, for fishers
with bottom tending gear, cable areas and other seafloor installations of the
wind project.
Direct impacts to important fishing feeding and breeding and nursery areas, if
turbines are deployed there. Indirect impacts by deploying windturbines in
migratory pathways of fish, shellfish or prey species, due to the upwelling and
thermal modification of ocean hydrology per Brostrom 2008 and other
researchers cited in above.
In summary, because deployment of a full scale 5 megawatt floating turbine is a
reasonably anticipated outcome of the DOE releasing these funds, the adverse
impacts that it could likely have on birds and fish inside and outside the
immediate footprint of the offshore test area needs to be considered. The
Environmental Assessment will be deficient if it does not acknowledge and
include the reasonably foreseeable impacts to managed and protected resources.

Viable alternatives to the proposed project.
The state of Maine identified eight sites in Maine state waters as potentially
appropriate for hosting Maine's Offshore Wind Energy Test Areas. These sites
were winnowed down to three locations in 2009; of those three, the easternmost
site, two miles south of Monhegan, was chosen on December 14, 2009 to host the
Maine Offshore Wind Research Center.
The state's decision to locate the Offshore Wind Research Center off Monhegan is
being contested in Maine Superior Court as of October 18, 2010. The petitioner

suggests that the Bureau of Parks and Lands has underemphasized likely impacts
to Monhegan scenic and bird resources, due to a pre-made decision to locate the
University of Maine deepwater test site off Monhegan Island for logistical
reasons.
The Department of Energy has an opportunity to reexamine the record of the
BPL's decision, coupled with and tempered by additional information that
extends the Bureau's overly narrow definition of scenic , fishery and avian
resources at risk to one more consistent with natural resource conservation and
scenic resource preservation standards under federal law.

Irreversible and irretrievable commitments of resources.
Because the project being considered for funding by the Department of Energy
would build and deploy floating renewable energy facilities that would be
anchored or moored in place, irreversible and irretrievable commitments of
resources will be far fewer than those of fixed monopile wind turbines, such as
those approved off southern Massachusetts.
Should the site prove unsuitable due to unacceptable adverse impacts to living
and/or non living marine resources. the floating facilities can be towed to
different locations or returned to shore, for, maintenance, modification or
recycling.
Conclusion. We strongly believe that sufficient uncertainties exist, both onsite
and offsite, of the nature and extent of the adverse impacts of this project to
warrant preparation of an environmental impact statement prior to the
Department of Energy making a final decision as to whether the Monhegan site is
the most appropriate of the alternatives. Given the facts, we do not believe it
possible for the Department to decide otherwise.
We ask that the DOE consider as broad a geographic scope as possible. that it
consider:
1. Impacts to both the two square mile footprint of the demonstration test site
and to the ill-defined but foreseeable footprint of the site farther offshore where
the full-sized floating wind turbine will be deployed as part of this expenditure of
DOE funds.

2. Impacts to the Eastern Maine Coastal Current, the Western Maine Coastal
Current and other existing oceanographic structure of the Gulf of Maine that will
be impacted by deployment of the test and full sized floating turbines.
3. Impacts to Gulf of Maine lobster larvae migration from alterations in existing
Gulf of Maine current dynamics caused by deployment of floating deepwater
wind turbines in hydrodynamically sensitive areas.
4 Impacts to Gulf of Maine nutrient flows and to overall seasonally significant
geographic concentrations of finfisheries, due to alterations in existing Gulf of
Maine current dynamics and alterations in thermal structure of the water column
of the footpring of floating deepwater turbines.
5. Impacts to irreplaceable scenic resources of state and national significance
from deploying this test project off of Monhegan Island, as opposed far lesser
impacts from deploying in one of the other two locations chosen by the state of
Maine as deepwater test areas, but relegated to later development, if at all.
6. Impacts to Atlantic puffins and other seabirds known and documented to
overfly the area of the proposed wind test site off Monhegan.
7. Impacts to land birds known and documented as serasonally migrating through
the location off Monhegan proposed for the University of Maine's deepwater
wind site
See attachments, below.
Sincerely

Ron Huber
Ron Huber
Penobscot Bay Watch

Attachments (pdf files)
* On the influence of large wind farms on the upper ocean circulation by Goram
Brostrom, Norwegian Meteorology Institute. 2008

* Goram Brostrom. August 2010 . Personal communication
* Weather response to a large wind turbine array D. B. Barrie and D. B. KirkDavidoff University of Maryland Department of Atmospheric and Oceanic Science,
Atmos. Chem. Phys. Discuss.: 29 January 2009
* Potential climatic impacts and reliability of very large-scale wind farms 2009”
by C. Wang and R. G. Prinn
* Bird sitings off Monhegan's Lobster Cove, July 2, to October 16, 2010,
_by Audubon ornithologist Tom Magarian
* Maine eBird Monhegan listings 2009-2010. Cornell Laboratory & Audubon
* Bird Observations, Monhegan, September 2010 Bird naturalist Bryan Pfeiffer
* Notes on a Fall Migration at Matinicus Rock, 1949 Rosario Mazzeo
* Gulf of Maine Circulation
* Gulf of Maine Fishing Grounds
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a b s t r a c t
Large wind farms exert a signiﬁcant disturbance on the wind speed in the vicinity of the
installation and in this study we outline the oceanic response to the wind wake from a large
wind farm placed in the ocean. We ﬁnd that the size of the wind wake is an important factor for
the oceanic response to the wind farm. We show through simple analytical models and
idealized numerical experiments that a wind speed of 5–10 m/s may generate upwelling/
downwelling velocities exceeding 1 m/day if the characteristic width of the wind wake is of the
same size or larger than the internal radius of deformation. The generated upwelling is
sufﬁciently enough that the local ecosystem will most likely be strongly inﬂuenced by the
presence of a wind farm.
© 2008 Elsevier B.V. All rights reserved.

1. Introduction
It is predicted that large open-water wind farms will
become much more frequent in the decades to come (Archer
and Jacobson, 2003, 2005; Henderson et al., 2003; Kooijman
et al., 2003; Hasager et al., 2006). There are certain advantages
with oceanic wind farms, not least the higher wind speeds
and locations away from densely populated areas. On the
negative side are large costs of establishing and maintaining
wind farms out in the open water (Byrne and Houlsby, 2003),
wave forces on the structures, disturbance of ship trafﬁc, and
environmental effects among others.
Although there are a number of plans and studies for large
wind farms in the open ocean the environmental consequence are not well known and much of the literature is in a
so called gray form represented by reports, theses etc.
Presently, the environmental focus has mainly been on the
direct consequences of the solid structures of the wind farm
on the oceanic environment. The establishment of solid
structures will probably act as artiﬁcial reefs creating new
highly productive areas in the sea. Other possible environmental consequences may be the impact of electric cables on
the ﬁsh migrations (Branover et al., 1971; Wiltschko and
Wiltschko, 1995), effects of sound generated by the power
plant on the fauna (Sand and Karlsen, 1986; Karlsen, 1992;

E-mail address: goran.brostrom@met.no.
0924-7963/$ – see front matter © 2008 Elsevier B.V. All rights reserved.
doi:10.1016/j.jmarsys.2008.05.001

Knudsen et al., 1992; Karlsen et al., 2004; Hastings and
Popper, 2005), shadowing from the wind mills, and bird and
bat collisions with the wind mills (Tucker, 1996a,b; Garthe
and Hüppop, 2004; Wiggelinkhuizen et al., 2006). There is
probably also an inﬂuence of the wind farm on the local
climate (Baidya Roy and Pacala, 2004; Rooijmans, 2004) as
well as on the global climate if wind farms become abundant
(Keith et al., 2004).
In this study we outline how the presence of a large wind
farm, which changes the wind stress at the sea surface, affects
the upper ocean response to wind forcing. Using general
theoretical arguments we show that large wind farms may
have a direct, and strong, impact on the circulation pattern
around the installation. In particular, if the wind farm is large
enough variations in the wind will create upwelling and
downwelling patterns around the wind farm through divergence in the Ekman transport. The main theoretical description is based on the so called reduced gravity model, which
describes the dynamics of a buoyant layer on top of a dense
stagnant layer. The theoretical framework follows standard
derivations used in the geophysical ﬂuid dynamics (Gill, 1982;
Pedlosky, 1987) and the analysis shows that the oceanic
response is more sensitive to the curl of the wind stress than
to the wind stress itself. In the open ocean, the curl of the
wind stress is usually relatively small as the gradients in the
wind forcing are set by the scale of atmospheric low-pressure
systems, which are much larger than the corresponding
dynamical scales of the ocean. The presence of a wind farm
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will generate an unnaturally strong horizontal shear in the
wind stress, which creates a large curl of the wind stress that
causes a divergence/convergence in the upper ocean. We ﬁnd
that the impact on the ocean currents will increase with the
size of the wind farm, and when the size is comparable with
the internal radius of deformation (or internal Rossby radius)
we expect to ﬁnd a circulation, and an associated upwelling
pattern, to be excited by the wind farm. Using a simple
example we show that a wind speed of 5–10 m/s can induce
an upwelling exceeding 1/m day. It is well known that
upwelling can have signiﬁcant impact on the local ecosystem
(e.g., Okkonen and Niebauer, 1995; Valiela, 1995; Botsford
et al., 2003; Dugdale et al., 2006). Thus, as upwelling of
nutrient rich deep water represent the main source of
nutrients during summer in most oceanic areas it is likely
that the upwelling induced by a wind farm will imply an
increased primary production, which may affect the local
ecosystem.
There are some notable similarities between the proposed
upwelling process and some natural upwelling systems
generated by divergence in the Ekman transport due to
wind curls at coastal boundaries (Dugdale et al., 2006; Fennel
and Lass 2007) or the marginal ice zone (MIZ) (Røed and
O'Brian, 1983; Okkonen and Niebauer, 1995; Fennel and
Johannessen, 1998). For the present scenario, the MIZ studies
are probably most relevant: Røed and O'Brian (1983)
estimated upwelling velocities of order 5 m/day for reasonable wind speeds while Okkonen and Niebauer (1995)
invoked upwelling velocities of up to 8 m/day, which were
seen to fuel an extensive bloom in the MIZ.
In Section 2, the basic equations that describe the
structure of the oceanic response to wind forcing in the
vicinity of a wind farm are outlined. Some dynamical features
of these equations are described in Section 3, while Section 4
is devoted to discussion of the results.

farm creates a disturbance that is strongest in the y-direction.
We will consider two simple forms of the wind stress: 1) A
wind stress that is homogenous in the x-direction such that
analytical solutions can be found and 2) a wind wind-stress
pattern having a more realistic two-dimensional form. The
stresses are given by
2

τ x ¼ τx0 −Δτ x e−ð 2y=LÞ ;
2
τ x ¼ τx0 −Δτ x e−ð 2y=ð0:8Lþ0:2xÞÞ max




e−ð1−xÞ=L x=L; 0 ;

ð1a; bÞ

where τx0 is the wind stress outside the inﬂuence of the wind
farm, Δτx reﬂect the change in the wind stress induced by the
wind farm, and L is the characteristic size of the wind farm.
For the more realistic scenario we assume that the wind
deﬁcit is zero at the upwind end of the wind farm, reaches a
maximum at the end of the farm and declines downwind
from the farm with a characteristic length scale L. We also
assume that the width of the wind deﬁcit increases in the
downwind direction, as expected from turbulent mixing and
meandering of the wake. The shapes of the proposed wind
stresses are shown in Fig. (1), and follow loosely results from
recent studies (Barthelmie et al., 2003; Corten and Brand,
2004; Corten et al., 2004; Hegberg et al., 2004; Christiansen
and Hasager, 2005; Hasager et al., 2006). However, it should

2. Basic equations
In this section we will outline some simple equations that
describe a buoyant surface layer on top of a stagnant deep
layer; these equations are very similar to the equations
describing the barotropic ﬂow and are generally referred to as
the reduced gravity model, or a 1 1/2 layer model. The model
is based on integration over the active upper layer and is thus
two-dimensional; vertical velocity is manifested as a vertical
movement of the pycnocline and is thus included implicitly. It
should be remembered that certain conditions must be
fulﬁlled for the reduced gravity model to be valid; the
reasonableness of these assumptions can be questioned for
the outlined scenarios. However, the reduced gravity model
highlights a number of processes that may be important in
the vicinity of large wind farms, and the primary aim of the
present study is to outline the basic response of the upper
ocean to a large wind farm, not to describe these processes in
detail.
2.1. Form and strength of wind drag
The form and strength of the perturbations in the wind
stress is the basic driving mechanism of this study. The wind
stresses used in this study are in the x-direction and the wind

Fig. 1. The wind-stress deﬁcit used in this study. a) Cross section of the one
one-dimensional case used for analytical studies and b) map of the more
realistic wind-stress deﬁcit, where also the extent of the wind farm is
displayed by a black line.
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be noted that further investigations focusing on the wind
stress at the sea surface are required for more accurate
predictions, and speciﬁcations, of how a large wind farm
inﬂuence the wind stress at the sea surface.
2.2. Basic shallow water equations
Let us consider an ocean that rotates with the angular
speed f/2, where f is the Coriolis parameter, and having an
active upper layer with thickness h and density ρ − Δρ
overlying an inﬁnitely deep passive layer with density ρ.
The horizontal coordinates are x and y; the vertical coordinate
is z, which is zero at the sea surface and positive upwards. The
bottom of the active layer is located at z = −h(x,y) while the
free surface is located at z = 0 according to the rigid lid
approximation (see Fig. 2).
The ﬂow in the active upper layer can be described by
integrating the Navier-Stokes and continuity equations from
the bottom of the active layer to the surface, and by applying
the hydrostatic approximation. Neglecting the non-linear
terms for simplicity (although it should be recognized that
they are in general not negligible), the linear reduced gravity
equations in transport form become
∂U
∂h 1
−fV ¼ −g 0 h0 þ τ x ;
∂t
∂x ρ
∂V
∂h 1
0
þ fU ¼ −g h0 þ τy ;
∂t 
 ∂y ρ
∂h
∂U ∂V
þ
þ
¼ 0;
∂t
∂x ∂y

ð2a–cÞ

where U and V are the mass transports in x and y directions,
respectively, g' =gΔρ/ρ is the reduced gravity, h0 is the initial
thickness of the upper layer and we will assume that h0 = const,
τx, τy = (τxS −τxB,τyS −τyB) are the stresses acting on the water
column where τxS, τyS, are the surface stresses and τxB, τyB are the
stresses at the bottom of the active layer (τxB, τyB are assumed to
be zero in this study). An important assumption for the reduced
gravity model is that the bottom layer should be deep and
stagnant; furthermore, the amplitude in h must be small: These
assumptions may be questionable for wind farms placed in
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relatively shallow water. As a ﬁnal remark it may seem strange
that the gradient of the slope at the lower boundary appears to
induce a force in the upper layer; the force comes really from
the sloping surface and the slope in the lower layer only
removes the pressure gradient from the surface down into the
stagnant deep layer. However, the changes in the surface
elevation are small and can be neglected in the remaining
analysis, and this is the rigid lid approximation.
2.3. General equation for h
The response of the thickness of the upper layer to wind
forcing is the key feature in the reduced gravity model. If the
thickness of the upper layer is known, the velocities of the
system are easily calculated. After some manipulations of
Eq. (2) we ﬁnd (Gill, 1982; Pedlosky, 1987)
∂
∂t

"

!
#
∂2
f
1∂
2
þ f h−r  ð gh0 rhÞ ¼ − curlðτ Þ−
r  τ:
ρ
ρ ∂t
∂t 2

ð3Þ

Eq. (3) is very general and describes an extensive set of
phenomena where the reduced gravity approximation is
valid. A normal problem in using this equation is to ﬁnd
appropriate boundary conditions (Gill, 1982; Pedlosky, 1987);
for the reduced gravity model we will simply assume that
h = h0 at the boundaries or that it is bounded at inﬁnity.
In the following analysis we will neglect fast transients such
that the second order time derivative in Eq. (3) can be neglected
(i.e., we neglect internal gravity waves, the geostrophic
adjustment process and all processes for small time t b f).
Furthermore we assume that the wind forcing is constant and
neglect the last term. It is convenient to use non-dimensional
variables and we thus introduce the scales t =t'f− 1, (x,y) = (x',y')L,
and h =h'Δτ/fρL: We have (dropping the primes on the nondimensional variables)
τ

∂
h−a2 r2 h ¼ −curl
;
ð4Þ
∂t
Δτ
pﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
where a ¼ g 0 h0 =fL is a non-dimensional number (here
considered as constant) identiﬁed as the internal radius of
deformation, or the internal Rossby radius, divided by the
size of the wind farm. Eq. (4) is easily integrated in time
such that
ðh−h0 Þ−a2 r2 ðh−h0 Þ ¼ −tcurl

τ
;
Δτ

ð5Þ

where h0 is the initial non-dimensional depth of the
pycnocline. For the one-dimensional case there exists an
analytical solution whereas we solve this equation numerically for two dimensions. The important lesson to be learnt
from Eq. (5) is that the depth of the pycnocline changes
linearly in time, i.e., (h − h0)/t has a self-similar solution, and
that the rate depends linearly on the strength of the windstress curl.
3. Some dynamical features of the equations
3.1. Analytical time-dependent solution for zonal wind forcing

Fig. 2. Schematic picture of the geometric settings used in this study.

In this section we aim at ﬁnding some analytical results. To
highlight the ocean response to wind forcing we consider a
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wind distribution in the form of a Gaussian, as outlined by
Eq. (1a). From Eq. (5) we ﬁnd that
ðh−h0 Þ−a2

∂2
1 ∂τx
ðh−h0 Þ ¼ −t
:
Δτ x ∂y
∂y2

ð6Þ

To obtain the full structure of the solution it is necessary to
also solve an inhomogeneous Helmholtz equation. Assuming
that the wind stress has a Gaussian distribution (Eq. (1a)), and
by requiring that the solution is bounded at inﬁnity we ﬁnd
the following solution
hðt; yÞ−h0 ¼t

pﬃﬃﬃ



1
π − 12 2y
a
8a
e
e
1−
erfc
þ
2y
4a
16a2



2y
1
þ 2y
−e− a 1− erfc
4a

½



ð7Þ

where erfc is the error function. The disturbance of the upper
layer thickness thus increases linearly with time and is
proportional to the magnitude of the wake. Due to the
dynamics of the geostrophic adjustment process the signal
has a form that depends on the non-dimensional parameter a
(Fig. 3) (again a is a measure of how large the internal

Fig. 4. The spatial structure of the disturbance in thickness of the upper layer
for a2 = 1 and t = 1. Gray lines represent the wake in the wind forcing.

deformation radius is compared to the size of the wind farm).
If the variation in wind has a length scale that is much larger
than the internal deformation radius the form of the
disturbance is fully governed by the form of the wind curl
(as seen by setting a = 0 in Eq. (6)). However, if the structure of
the wind ﬁeld is of the same, or smaller, dimension than the
internal deformation radius the ocean responds by distributing the signal over an area with a characteristic width
corresponding to the internal deformation radius. It should
also be noted that the amplitude of the signal becomes
smaller for large values of a2.
3.2. More general time-dependent numerical solution
In two dimensions it is more difﬁcult to ﬁnd analytical
solutions and we rely on numerical solutions using the self
adapting ﬁnite element technique implemented in FEMLAB®
package, the relative tolerance was set to 10− 6 and two
reﬁnements of the grid were made (the self adaptation
implies that the resolution will depend on the parameter a2).
It should be remembered that the linear solution predicts that
the shape of the response is self-similar and will not change in

Fig. 3. a) The form of the disturbance in thickness of the upper layer and b)
the geostrophic velocity for various number of the a2 parameter (here the
2
wind forcing is given by τx = e− (2y) ).

Fig. 5. Section of the disturbance in thickness of the upper layer at the
downwind end of the wind farm.

G. Broström / Journal of Marine Systems 74 (2008) 585–591

Fig. 6. The maximum amplitude of the disturbance in thickness of the upper
layer as a function of a2.

time and we evaluate the solution at t = 1 (Fig. 4). From Fig. (5)
we see that the pycnocline will rise on the southern side of
the wind farm and will be depressed on the northern side. The
ocean response follows the wind pattern to a large degree,
although the signal covers a slightly larger area than the wind
wake as expected from the geostrophic adjustment process.
The spatial response depends critically on the deformation
radius, and cross sections of the pycnocline position at x = 1 (at
the downwind end of the wind farm) are displayed in Fig. (5);
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for a2 = 1 the amplitude is about 25% of the amplitude for
small a2. Apparently, the geostrophic adjustment process
mixes the positive and negative response appearing on each
side of the wind wake such that the magnitude of the
response becomes weaker. It is a notable feature that the
response for increasing value of a2 becomes wider as well. A
key parameter for the environmental inﬂuence is the strength
of the upwelling and the maximum value of the pycnocline
height as a function of a2 is shown in Fig. (6). Again we see
that the amplitude of the response decreases rapidly with a2,
showing that a key parameter for the ocean response is the
physical size of the wind wake.
Inserting f = 1.2 · 10− 4 s− 1, h0 = 10 m, Δρ = 2 kg/m3, we ﬁnd
that the internal radius of deformation is 3.7 km and using
L = 5 km we ﬁnd a2 ≈ 0.54, which implies that there should be
an important signal from a 5 km wide wind farm on the
upwelling pattern. The upwelling velocity can be estimated
from the horizontal shear in the wind wind-stress times the
spatial distribution/inﬂuence of the response as outlined in
Figs. (5) and (6), and we thus expect the maximum upwelling
velocity to be roughly Δτx/(ρfL)·0.3 ≈ 1 m/day for the case with
Δτx = 0.025 N/m2, and a2 ≈ 0.54. It should be noted that this
only gives a very rough estimate of the upwelling velocity.
When the disturbances grow larger it is expected that nonlinear terms, lower-layer motions, and bottom friction
become important. Anyway, the predicted upwelling velocity

Fig. 7. The spatial structure of the disturbance in the mixed layer depth after 1 day (left panels) and 5 days (right panels) for wind forcing τx0 = 0.05 N/m2,
Δτx = 0.025 N/m2 (upper panels), and τx0 = 0.1 N/m2, Δτx = 0.05 N/m2, (lower panels).
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would provide a very strong forcing on the ecosystem in the
vicinity of the wind farm during typical summer situations.
3.3. Results from a general circulation model
We end this section by showing results from some simple
experiments carried out with the MITgcm general circulation
model (Marshall et al., 1997a,b), which provides a non-linear as
well as a full three-dimensional solution; we use the model in
its hydrostatic mode although it has non-hydrostatic capability.
To describe mixing in the upper ocean we apply the KPP
turbulence mixing scheme (Large et al., 1994). We here assume
that L = 5 km and that the ocean is 20 m deep, and we apply no
slip condition at the bottom (notably the KPP model will
calculate the velocity at the ﬁrst grid point according to a
quadratic law). The temperature is 10 °C below −10 m and is
20 °C above −10 m, and we use a linear equation of state such
that ρ =ρ0(1 −αT), where ρ0 = 1000 kg m− 3 and α = 2 · 10− 4 K− 1.
f = 1.2 · 10− 4 is taken as constant. The horizontal resolution is
200 m and the domain stretches from x = −5L to 15L and from
y = −10L to 10L, and we apply periodic boundary conditions. In
the vertical we use 0.5 m resolution. The wind is applied
instantaneously to an ocean at rest.
To visualize the ocean response to the wind forcing we
deﬁne the following quantity
ΔHml ¼ h0 −

1
∫ 0 ðT−TB Þdz;
TU −TB −H

ð8Þ

where h0 = 10 m is the initial position of the thermocline, (TU,
TB) = (20,10) °C is the initial temperature of the upper and
lower layers, respectively. The right-hand side of Eq. (6) will
essentially measure the depth of the 10 °C isotherm, and
subtracting this from the initial position of the 10 °C isotherm
ΔHml will measure the amount of upwelling at a certain
location.
The distributions of ΔHml after 1 resp. 5 days and a wind
stress corresponding roughly to a wind speed 5 and 7.5 m/s
(using a drag coefﬁcient of 1.5 · 10− 3) are displayed in Fig. (7).
The initial magnitude of the upwelling/downwelling is on the
order of 0.8 m/day for the weak wind case, and is about 1.5 m/
day for the strong wind case (Fig. 7a, c) in rough agreement
with the theoretical estimates presented in Section 3.2 (i.e.,
1 m/day and 2 m/day, respectively). However, after some time,
say 2–3 days, the response becomes weaker, this weakening
being most evident in the strong wind-forcing case. Most
likely, non-linear effects become important as the amplitude
of the disturbance grows. (The Rossby number (U/Lf) that
measures the importance of non-linear terms relative to the
Coriolis force is of order unity for U = 0.6 m/s, furthermore the
movements of the pycnocline are not negligible; we thus
expect that the non-linear terms are important, but they do
not dominate the system). Internal friction may be important
but due to weak velocities in the lower layer we do not expect
bottom friction to be important. Furthermore, it is clear from
the numerical experiments that the shape of the disturbance
changes and become wider with time.
Another striking property of the numerical model solution
is that the response tends to become asymmetric with time,
which is not predicted by the linear model. Notably, the
depression of the pycnocline is wider and by smaller
amplitude than the response in the upwelling sector. A

possible explanation is that the upwelling leads to a cyclonic
circulation while the downwelling generates an anti-cyclonic
circulation. It is known in geophysical ﬂuid dynamics that
there are certain differences between cyclonic and anticyclonic eddies. However, an analysis of the dipole structure
seen in these experiments is beyond the scope of the present
study.
4. Results and discussion
The demand for electric power has stimulated many plans
for constructing large off-shore wind-power plants. However,
there have only been a few studies on the environmental
impact of these wind farms on the oceanic environment; most
available studies describe the direct effects of the wind mill
constructions, noise and shadowing from the installations,
and the possible inﬂuence of electric cables on the marine life.
In this study we outline a possible environmental inﬂuence of
the wind farms that, to our knowledge, has not previously
been described in any detail in the scientiﬁc literature. More
speciﬁcally, the wind farms may inﬂuence the wind pattern
and hence force an upper ocean divergence. This will in turn
inﬂuence the upwelling pattern, thereby changing, for
instance, the temperature structure and availability of
nutrients in the vicinity of the wind farm.
The basic oceanic response depends on the reduction in
the wind stress at the sea surface, both in magnitude and the
size of the affected area. From a literature review it appears
that these quantities have not yet been studied in sufﬁciently
detail to provide a reliable description of these features. Most
studies of wind-farm inﬂuence on the wind focuses on the
wind structure within the farm and how it will affect the
efﬁciency of the wind farm. However, the far-reaching wind
deﬁcit and the wind stress at the sea surface have not been
subjected to in substantial investigations. Thus, it is probably
necessary with complementing studies of these issues before
accurate estimates of the inﬂuence on the upper ocean
physics can be established. Here, it should also be underlined
that the size of the wind farm is a very important factor and
that the oceanic response rapidly becomes much stronger
when the size of the wind farm becomes larger than the
internal radius of deformation.
Examples of how divergence of the wind causes upwelling
in the ocean are when winds blow along a coast, over an
island, or along the MIZ (Gill, 1982; Røed and O'Brian, 1983;
Okkonen and Niebauer, 1995; Valiela, 1995; Botsford et al.,
2003; Dugdale et al., 2006). With a wind-driven transport
directed out from the coast the water that is transported out
from the coast will be replaced by water from deeper layers
through upwelling. These types of systems and the ecosystem
response to the upwelling of nutrient rich, but also plankton
poor, deep water have been studied extensively (Valiela, 1995;
Botsford et al., 2003; Dugdale et al., 2006). However, there is
an important difference between the upwelling forced along a
coast and the type of upwelling that may be forced by large
wind farms. In the coastal upwelling case, the presence of
land implies that the ecosystem properties cannot be
supplied from upstream condition; the wind-farm induced
upwelling on the other hand, has an important upstream
import of water that carries the properties of the ecosystem.
The situation along the MIZ is probably more relevant but has
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not been studied to the same degree; one difference here is
that the position of MIZ change with time and reacts to the
wind forcing while a wind farm has a ﬁxed position.
We have not outlined the barotropic response in this
study; this response is somewhat different but needs to be
addressed. To the lowest order approximation the geostrophic
balance inhabits vertical movements and the ﬂow follows
depth contours, or more speciﬁcally closed f/H contours. The
basic steady state balance is characterized by a state where
the net divergence over a closed f/H contour due to wind
forcing is balanced by the net divergence induced by the
Ekman layer at the bottom (Walin, 1972; Dewar, 1998; Nøst
and Isachsen, 2003). It should be noted that the divergence of
the wind ﬁeld is generally small given the large size of
atmospheric low-pressure systems. Accordingly, the wind
tends to generate relatively weak barotropic signals around
depth contours having small horizontal scales (say 100 km).
The presence of a wind farm may create a substantial
divergence of the wind ﬁeld in the immediate vicinity of the
wind farm. If the farm is placed close to a sloping bottom it is
thus possible that the wind farm may provide a substantial
additional forcing of the barotropic-current system in an
ocean area. However, more studies using realistic systems are
needed before it is possible to judge the strength of this
forcing mechanism. Furthermore, if a substantial part of an
enclosed or semi-enclosed ocean area is subject to wind farms
there may be a measurable affect on the major basin-scale
circulation and the associated pathways of nutrients.
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from Gøran Brostrøm <goranb@met.no>
to Ron Huber <coastwatch@gmail.com>
date Thu, Aug 19, 2010 at 8:38 AM
subject Re: Ocean windfarm - hydrology and climate question.
hide details 8:38 AM (3 hours ago)
Hi Ron
Thanks for your letter. I am not sure I have a clear answer to you. I think that
further studies are needed for more realistic situations. However, I have not
been able to work any more on this subject altough I am still interested in what
a large wind farm may impact the ocean currents.
I do think large wind farms can potentially have a relatively large impact on the
local oceanographic conditions. I say potentially because it has not yet been
proven yet. Thing that should be investigated may be:
1. Will the wind farms increase the upwelling in the area? If so, how will the
nutrient levels and primary production be affected by the increased nutrient
levels? Will the risks for toxic algae blooms increase?
2. Will the induced changes in wind stresses (or more specifically, the large
increase in wind stress curl) give rise to a changing current system in the
area? Will this affect local transport mechanism for e.g., plankton, larvae and
sediment. Will the new current pattern influence wave climate in nearby areas
and the nearby coast. What is the extent of the induced current system (if
barotropic motions are excited there is a possible remote affect from the wind
farms).
3. It should be noted that different wind farms may act in concert such that you
cannot envestigate the impact of each wind farm seperately, it could be that
the most important ascpect is the total area covered by wind farms.
For our question concerning Lobster larvaes I think that the transport of these
may change. However, without really knowing I would say that the wind farms
will not affect Lobster production in a negativ way. The possibility of increased
primary production will probably take out any negative impacts on larvae
transport but I really do not know.
My phone number to my office is (+47) 22963348. I work late monday to
wendsday so call me if you have any qustions. Unfortenately, I am not aware
of any other simiar studies.

Sincerely
Göran

Ocean Wind Energy Extraction and Climate
Following is an email from Ron Huber to Norwegian meteorologist Goran Brostrom inquiring
about the impact of ocean wind energy extraction and ocean climate, and Dr Brostrom's
emailed response.
-------------------------------------------------------------------------------------------------------------------------from Ron Huber <coastwatch@gmail.com>
to Göran Broström <goran.brostrom@met.no>
date Tue, Jul 20, 2010 at 11:34 AM
subject Ocean windfarm - hydrology and climate question.
Göran Broström,
Norwegian Meteorological Institute,
Postboks 43 Blindern, N-0313 Oslo, Norway.
Dear Dr Broström,
My organization, Penobscot Bay Watch, is trying to understand the possible effect of ocean
windfarms on local and regional climate. The Gulf of Maine may soon join other coastal oceans
in hosting large scale ocean windfarms. We have read with great interest your 2008 paper:
"On the influence of large wind farms on the upper ocean circulation", and an English
translation of your commentary "Windmills at sea will affect the climate" of 2008.
Now we are seeking additional research examining the actual or potential effects ocean
windfarms can have on coastal currents.
As you may know the United States' Gulf of Maine region has committed to large scale ocean
wind farming. There are plans for deepwater floating wind turbines to be anchored 30 to 80
kilometers offshore of Maine, and shallow water farms set into the seafloor in shallower
regions. No ocean windmills of either kind have been built yet in the Gulf of Maine
Doctor Brostrom, what are the questions that we need to ask and seek answers for, when
considering what possible impacts should be examined during the review process for these
offshore windfarms?
For example, Penobscot Bay's lobster fishery is very productive, but it is very dependent on the
Eastern Maine Coastal Current transporting
lobster larvae to this bay at a precise season. Is it possible that the very large arrays of ocean
windmills proposed for the Gulf of Maine by both the United States and Canada could have
any accelerating or delaying effect, or thermal diverting effect upon such local ocean currents?

It is difficult to predict precise number of windturbines proposed, as the development is still in
planning. Because ocean windfarming is still in a planning stage for the Gulf of Maine region,
we would like to ensure that those windfarms that are emplaced here have as little impact on
the Gulf of Maine's hydrology and meteorology as possible. Any information you can share that
we can bring to the considerations would be most gratefully appreciated. If there are other
researchers studying the effect of ocean windfarming on the regional environment that you can
recommend, that too would be welcomes..
Sincerely
Ron Huber
Penobscot Bay Watch
POB 1871. Rockland Maine 04841
e: coastwatch@gmail.com
tel: 207-691-7485
web: www.penbay.org

2. Gøran Brostrøm replies to Ron Huber
from Gøran Brostrøm <goranb@met.no>
to
Ron Huber <coastwatch@gmail.com>
date Thu, Aug 19, 2010 at 8:38 AM
subject Re: Ocean windfarm - hydrology and climate question.
Hi Ron
Thanks for your letter. I am not sure I have a clear answer to you. I think that further studies are
needed for more realistic situations. However, I have not been able to work any more on this
subject although I am still interested in what a large wind farm may impact the ocean currents.
I do think large wind farms can potentially have a relatively large impact on the local
oceanographic conditions. I say potentially because it has not yet been proven yet. Thing that
should be investigated may be:
1. Will the wind farms increase the upwelling in the area? If so, how will the nutrient levels and
primary production be affected by the increased nutrient levels? Will the risks for toxic algae
blooms increase?
2. Will the induced changes in wind stresses (or more specifically, the large increase in wind
stress curl) give rise to a changing current system in the area? Will this affect local transport
mechanism for e.g., plankton, larvae and sediment. Will the new current pattern influence
wave climate in nearby areas and the nearby coast. What is the extent of the induced current

system (if barotropic motions are excited there is a possible remote affect from the wind
farms).
3. It should be noted that different wind farms may act in concert such that you cannot
investigate the impact of each wind farm seperately, it could be that the most important
aspect is the total area covered by wind farms.
For our question concerning Lobster larvaes I think that the transport of these may change.
However, without really knowing I would say that the wind farms will not affect Lobster
production in a negativ way. The possibility of increased primary production will probably take
out any negative impacts on larvae transport but I really do not know.
My phone number to my office is (+47) 22963348. I work late monday to wendsday so call me if
you have any qustions. Unfortenately, I am not aware of any other simiar studies.
Sincerely
Göran
----------------------------------------------------------------------------------------------------------
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September 2011

-----Original Message----From: Spiess, Arthur [mailto:Arthur.Spiess@maine.gov]
Sent: Wednesday, February 09, 2011 11:22 AM
To: Margason, Laura [mailto:laura.margason@go.doe.gov]
Subject: U Maine Deepwater offshore wind test site, archaeology
Hello Ms. Margason:
In reading over your letter of February 3rd to the SHPO, I note that
one step in the review of archaeological information for shipwrecks has been
skipped. At the end of the paragraph about shipwrecks (pp 2-3) you indicate that
the last step in the shipwreck review will be a discussion of the magnetometer
survey results between Dr. Alice Kelley and myself. In the next paragraph you
jump to the conclusion that no shipwrecks will be found.
The process needs some sort of formal "sign-off" from the SHPO, and
in addition a contingency (delaying or moving deployment of an anchor, for
example) if a potentially significant shipwreck is detected by the magnetometer
survey.
As it stands, your conclusion of "no adverse effect" on historic
resources is not supported by the process as it has been outlined.

Additionally, we have not received a copy of the Kelley 2010 (Nov 19,
2010) assessment for Pre-Columbian cultural resource evaluation for our review.
We should have a copy of that report for our files.
(Undoubtedly it is accurate, since Alice and I worked through the relevant issues
by telephone several times. But we have not received the
document.)

Sincerely, Arthur Spiess

Dr. Arthur Spiess
Senior Archaeologist, MHPC
State House Station 65
Augusta, ME 04333
207-287-2132

MAINE HISTORIC PRESERVATION COMMISSION
55 CAPITOL STREET
65 STATE HOUSE STATION
AUGUSTA, MAINE
04333
PAUL R. LEPAGE

EARLE G. SHETILEWORTH. JR.

GOVERNOR

DIRECTOR

February 15, 20 II
Ms. Laura Margason
NEPA Document Manager
U.S. Department of Energy
Golden Field Office
1617 Cole Boulevard
Gol.den, CO 80401-3393
Project:
Town:

MHPC# 1904-10University of Maine Deepwater Offshore Wind Test Site
Lincoln County, Gulf of Maine, ME

Dear Ms. Margason:
In response to your recent request, I have reviewed the information received February 4, 20 II to
continue consultation on the above referenced undertaking pursuant to Section 106 of the National Historic
Preservation Act of 1966, as amended.
Regarding our concerns about historic archaeological resources, please find a copy of the email
which was sent to you on February 9, 2011 from Dr. Arthur Spiess of our office.
Regarding architectural resources, as you may know, three properties (Monhegan Lighthouse and
Quarters, The Influence, and the Rockwell Kent Cottage and Studio) on Monhegan Island and one
property on Manana Island (Manana Island Fog Signal Station) are presently listed in the National Register
of Historic Places. However, in the opinion of the Maine Historic Preservation Commission, Monhegan
Island in its entirety merits listing in the Register under Criteria A, C, D and possibly B in the areas of
Architecture, Archaeology, Art, Community Planning and Development, Exploration/Settlement, Maritime
History, and Transportation. This is a new opinion of eligibility.
h

Monhegan Island ' s history stretches back at least as early as the first quarter of the I i century
when it was visited by such explorers as George Weymouth, Samuel de Champlain, and John Smith. Its
th
early use as a fishing station established the industry that would dominate the economy until the late 19
century when the local tourism trade developed. By then, Monhegan ' s landscape was already attracting
major American artists who came to visit and in some cases establish residence on the island. The
characteristics of Monhegan Island that attracted artists and tourists also fostered the development of a
summer colony whose architecture both contrasted with and drew inspiration from the vernacular forms of
th
th
the island's 18 and 19 century buildings. These early structures include the highest concentration of
historic fish houses in Maine, the oldest of which can be traced to the 1780s. In addition to its fishery,
Monhegan's importance in maritime history is underscored by the fact that a light station was established
on the island by the federal government in 1824. A companion fog signal station was erected on nearby
Manana Island in 1855. In the area of archaeology, there are seven known prehistoric sites, and four
known historic sites on the island.
Monhegan Island possesses most if not aJi of the seven aspects of integrity that are necessary for
listing a property in the National Register. Of the seven aspects, integrity of location, setting, feeling, and
association are particularly significant for this place. Consequently, we believe that the proposed
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MHPC# 1904-10
February 15,2011
Deepwater Offshore Wind Test Site has the potential to adversely affect Monhegan Island. Based on the
information that was provided in your letter of February 3, 2010 [11] we cannot, at this time, concur with
your finding that the proposed undertaking will "not adversely affect historic properties .... " In order to
continue consultation, we request that the Department of Energy provide documentation pursuant to 36
CFR 800. 11 (e) to show how it applied the criteria of adverse effect on the historic properties noted above,
particularly in relation to the examples of adverse effects described in 36 CFR 800.5(2)(iv) and (v). Visual
simulations of existing and proposed conditions from various locations on the island and the principal
approaches to it should be included in this documentation.
In addition to the information requested above, we also require the following items for review:
1. Explain how this particular site was chosen, alternatives to this site that were considered, and why
this is the preferred location for this particular undertaking.
2. Clearly identify the five mile APE that is described in your February 3, 2011 letter on a USGS
topographical map . Please include the demonstration site on the map and confirm that there are no
other islands other than Monhegan Island Plantation (includes Manana) that lie within the APE for
this undertaking.
3.

Submit drawings, cut sheets and/or photographs which indicate what the" 1:3 commercial scale
wind turbines on floating platforms" will look like.

4.

Identify any other federal involvement (funding, permitting or licensing) with this project that may
require coordination for the Section 106 process.

5.

Identify Maine state permits which may be necessary for this undertaking.

6.

Submit copies or summaries of comments by the public or other agencies concerning historic
properties that have been received to date.

We look forward to continuing consultation with you on this project. Please contact Robin
Stancampiano of my staff if we can be of further assistance in this matter.
Sincerely,

Kirk F. Mohney
Deputy State Historic Preservation Officer
e,VI

C. .
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Department of Energy
Golden Field Office
1617 Cole Boulevard
Golden , Colorado 80401 -3393

February 23, 2011

Dr. Arthur Spiess, Senior Archaeologist
Maine Historic Preservation Commission
State House Station 65
Augusta, ME 04333

Subject: University of Maine Deepwater Offshore Wind Test Site, Gulf of Maine
Dr. Speiss:
This letter is in response to your email of February 9, 2011 , and clarifies the process that the
University of Maine will follow to avoid impacting shipwrecks as part of the subject project.
In my letter to the Maine Historic Preservation Commission (MHPC) of February 3, I stated that
the University will conduct a marine magnetometer survey to identify the presence of potential
shipwrecks, and will avoid locating their test platforms in any areas where potential shipwrecks
are detected. In addition to the process described in the letter, the University will share the
results of that survey with the MHCP, inform you of the locations they have selected for
deployment of the two test beds, and obtain the concurrence of the MHCP prior to deployment.
In addition, as you requested, Melissa Maynard of the University of Maine is sending to you a
copy of the Cultural Resource Management Assessment/or the UMaine Deepwater Offshore
Wind Test Site: Pre-Columbian Cultural Resource Evaluation (Kelley 2010). That report
includes an analysis of the results of the side scan sonar survey.
DOE will respond separately to the letter from the Maine Historic Preservation Commission
dated February 15, 2011 requesting additional information about the potential for adverse
impacts to historic properties on Monhegan Island.
Please contact me at 720-356-1322 or via my email at Laura.Margason@go .doe .gov if you have
any additional questions or require additional information.

Laura Margason
NEPA Document Manager

Federal Recycling Program

*
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
NORTHEAST REGION
55 Great Republic Drive
Gloucester, MA 01930-2276

AUG 1 6 2011
Laura Margason
Department of Energy
NEPA Document Manager
Golden Field Office
1617 Cole Boulevard.
Golden, Colorado 80401 -3393
Re: DeepCWind offs,hore wind demonstration project, Monhegan Island, Maine

Dear Ms. Margason,
This is in response to your letter dated May 4, 2011, requesting consultation pursuant to
Section 7 of the Endangered Species Act (ESA) of 1973, as amended regarding an application
filed by University of Maine (UMaine) for their project DeepCWind. Your letter also
requested coordination pursuant to the Magnuson-Stevens FisheryConservation and
Management Act and the Marine Mammal Protection Act. The proposed project would be
located'approximately'3- km'offshore of'Monhegan; Island,Maine, and-would involve the
deployment-ofa submerged deepwater Tension Leg Test Platform (TLTP), meteorological
tower, wind turbine and supporting mooring system gear. Under the State of Maine General
Permit authority for offshore wind energy demonstration projects (§ 480-HH), a specific
geographic area located on state-owned submerged lands within the coastal area has been
identified for construction and operation of an offshore wind energy demonstration project
(Title 12, section 1868). This includes the Maine Offshore Wind Energy Research Center
specifically for experimental testing of offshore wind platforms and mooring systems to be
deployed by UMairie. Additional information on the proposed action was received by NMFS
.on June 20,2011 and June 23; 2011.
Funding for these demonstration projects is largely provided by the Department of Energy
(DOE) and as such, the federal actions considered in this consultation are the awarding of funds
by the DOE and the issuance of a permit by the US Army Corps of Engineers (ACOE) pursuant
to Section 10 of the Rivers and Harbors Act. As the lead Federal agency for purposes of
coordination with NMFS, the DOE has made the preliminary determination that the proposed
project may affect,
but is not likely to adversely affect any species listed as threatened or
.
endangered by NOAA's National Marine Fisheries Service (NMFS) and has requested that
NMFS concur with this determination. In addition, the DOE has made the preliminary .
determination that the proposed project would not adversely affect essential fish habitat (EFH)
that has been designated within the project area.
.

Proposed Project
UMaihe is proposing to place a structure on the ocean bottom in the state of Maine waters
offshore of Monhegan Island, Maine for the deployment of a single temporary 1/3 scale model
offshore wind turbine demonstration unit. The structure will consist of a semi-submersible
deepwater floating platform (TLTP) which is held under water by multiple cables (tendons)
that connect the floating body of the platform to a counterweight located on the sea floor.· A
limited number of cables and pipes will run between the anchors to maintain the relative
position of the anchors. It is anticipated the interconnection pipe will have a diameter of 24
.inches, the center of the pipe will be 5 feet off the bottom, and there will therefore be 4 feet of
clearance between the pipe and the sea bed, assuming no settlement of the anchors; There are
also interconnection cables between the anchors that will be located at the same 5-foot height.
. These cables will be approximately 2 inches in diameter, and it is expected that the cables will
maintain their 5-foot distance off the ocean floor.
The deepwater platform. will be submerged 60 feet below Mean Sea Level (MSL). A
meteorological tower with a wind turbine and monitoring equipment will be mounted on the
platform and will stand approximately 135 feet above MSL and will be equipped with white
warning and navigational lights. The meteorological tower containing the wind turbine and
data collection unit will be constructed onshore and will be towed to the proposed deployment
site. On arrival at the site, the structure will be connected to the existing anchors in place and
moored to the ocean floor via multiple tendons. In addition, periodic visits to the turbine would
be completed by boat to visually inspect the structure, replace batteries, perform general
maintenance of instruments, and address other issues as they arise. The frequency of visits will
vary depending on purpose and weather conditions. Deployment operations are expected to
occur in June to place anchors and early July for the platform. Operations and maintenance
procedures are currently in development for incorporation into permit applications for MDEP .
and USACE. These include weekly site visits to monitor operations and assess any
maintenance needs throughout the deployment period. In addition, UMaine is proposing to
couple the operational monitoring site visits with environmental monitoring to collect
observational data of fish and wildlife, including marine mammals. The structure is for
demonstrating the viability of deepwater offshore windpower and will contain data collection
equipment only; a limited amount of energy is proposed to be generated from the wind turbine
to monitor loads and will be transferred to an onboard battery system to power the electrical
devices onboard.. The structure's response to wave, current, and wind loading will be
monitored remotely via on-board sensor, <,i~ta acquisition, and communications systems.
The demonstration unit will remain in place between July and October annually over a five
year period beginning in 2012 and will gather both engineering and environmental data. At the
end of its annual deployment, the structure will be removed by disconnecting the deepwater
platform from the counterweight and towing it back to the shore. The counterweight on the
seafloor will remain in place for the entirety of the five year lease and after such time will be
brought to the surface and towed to shore. Tug boats will tow the structures from shore out to
the site and back; other smaller vessels will be used for routine maintenance, operations and
monitoring activities associated with the project.
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Endangered Species Act Consultation
NMFS Listed Species in the A ctionA rea
The proposed project is located approximately 3 km southeast of Monhegan Island, Maine at
43°43.18 N, 69°20.16W (see:Figure 2 for project map). The action area is defined as "all areas
to be affected directly or'indirectly by the 'Federal action and not merely the immediate area
involved in the action" (50CFR§402.02). For this project, the action area is limited to the
project footprint and the transit route used byvessels delivering and servicing the platform.
This area is expected to encompass all of the effects of the proposed project.

Federally listed shortnose sturgeon (Acipenser breviroslrum), Atlantic salmon (Salrna salar),
and several species oflisted whales and sea turtles'may occur in the project area during the'
·time proposed for deployment of the offshore wind turbine. Marine mammals such as seals and
porpoises may also be seasonally present in the project area during the time proposed for
deployment of the offshore wind turbine. There is no critical habitat designated in the action
area.
Information on the distribution and movements from a variety of acoustically tagged listed fish
(e.g., shortnose sturgeon, Atlantic salmonand,Atlantic sturgeon), are available since 2005 from
acoustic receivers which have been deployed throughout the Gulf of Maine as part of the Gulf
, of Maine Ocean Observing SystemlNERACOOS system (GOMOOS). Hundreds ofjuvenile
Atlantic salmon smolts are tagged annually from the Penobscot River and the Bay of Fundy,
Canada. Since '2006,approximately 20-30 adult shortnose·sfurgeon captured annually in the
Penobscot River have been fitted with ,acoustic tags. Since 2005, the acoustic receivers, with a
detection range of approximately 0.6 mile, have made over 9,000 detections of acoustic tags.
These 9,000 detectioris were from 37 different individual acoustic tags. Twenty of the tags
detl;lcted were implanted in salmon smolts: three from the Bay of Fundy and 17 from smolts
tagged in the Gulf of Maine (UMaine 2011): Since 2005, five individual tags were detected iil
the vicinity of Buoy EO 1, four 'of which belonged to salmon smolts (the fifth belonging to a
striped bass). Most detections occurred at buoy F01 located in Penobscot Bay, the watershed
of most smolt tagging (UMaine'2011).' Until late July 2010, GOMOOS buoys DOl and E01
, were the closest acoustic receivers to the offshore wind test site near Monhegan Island (Figure
1). However, during late July 2010, buoy E02 was deployed by UMaine in the proximity of the
offshore wind test site, near Monhegan Island; prior to placement, two acoustic receivers were
mounted on buoy E02. Subsequently, no tagged shortnosesturgeon have been detected at
GOMOOS buoys deployed in the immediate projeCt area.
In Maine, populations of shortnbse sturgeon are kriown to occur in the Penobscot River and the
Kennebec/Sheepscot/Androscoggin river complex. Recent telemetry tracking data indicates
that individual shortnose sturgeon are also at least occasionally present in the Saco River as
well as several smaller coastal rivers. Limited information on coastal migrations is available;
however, the best available information suggests that when in coastal waters, shortnose
sturgeon are likely to occur close to the shore. No acoustically tagged shortnose sturgeon have
been detected at GOMOOS buoys in the proximity of the action area. Based on this data,
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combined with what is known generally about shortnose sturgeon behavior, NMFS has
determined it is not reasonable to expect shortnose sturgeon to be present in the action area.
Three species of listed sea turtle species occur in New England waters during the warmer .
months, generally when water temperatures are greater than 15°C. The sea turtles in these
waters are typically small juveniles with .the most abundant being the federally endanger~d
leatherback (Dermochelys coriacea), federally threatened loggerhead (Caretta caretta) and
federally endangered Kemp's ridley (Lepidochelys kempi) sea turtles; however, Kemp's ridleys
are rare in waters north of Massachusetts and only leatherback or loggerhead sea turtles are
likely to occur in coastal Maine waters. Sea turtles make northward migrations from southern
overwintering areas in the spring and may be found in waters off the coast of Maine beginning
in late June or July. Sea turtles begin to move southward to warmer waters in the Fall, with sea
turtles likely to have left Maine waters by late October.
Depths at the deployment site are approximately 300 feet. While this depth does not preclude
sea turtles from occurring at the site, sea turtles are unlikely to be foraging at these depths and
are likely to be using the deployment area for resting during periods of migration and any use
ofthe deployment area by sea turtles is likely to be transient. Sea turtles may also occur
seasonally along the vessel transit route while migrating, resting or foraging.
Listed whales also occur in the waters off the coast of Maine. In the action area, North Atlantic
right whales (Eubalaena glacialis) as well as occasional humpback whales (Megaptera
novaeangliae) and fin whales (Balaenoptera physalus) could be present. During 20 I0, UMaine
researchers conducted two marine mammal surveys along dedicated transects that traversed the
proposed test site. On-water time for each survey was approximately four hours. Eight harbor
porpoise and no large whales were observed during the two marine mammal surveys. UMaine
researchers also recorded opportunistic sightings of marine mammals during other survey
efforts, by researchers that had training in marine mammal visual identification. Ten marine
mammals (2 harbor porpoise and 8 white-sided dolphins) were observed during an eight-hour
benthic invertebrate survey on July 7, 2010, and the one large whale, a fin whale, was observed
during a 30-hour geophysical survey on June 17 and 18,2010 (UMaine 2011). Based on the
known distribution of large whales in the Gulf of Maine, use of the action area by large whales
is likely to be limited to occasional migrating individuals.

Effects ofthe Action
Potential effects to listed species from the deployment of the test platform mooring gear could
result from extraneous noise, entanglement, entrapment, effects on benthic habitat or changes
to the composition of the marine community in the area where the platform is moored, or
interaction of marine mammals with the platform or its anchoring system and from interactions
with project vessels. As noted above, based on information from acoustic receivers, the
location of the proposed project area overlaps with a migratory corridor used by juvenile and
adult Atlantic salmon during their oceanic period.
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Since it is extremely unlikely that the placement of the TLTP and associated mooring structUre
will reduce the amount of forage available to migrating Atlantic salmon or otherwise affect·
migrating Atlantic salmon, NMFS has determined any effects to listed Atlantic salmon will be
discountable. .
Entanglement or InteraCtions with the Platform and its Anchoring System
As explained above, the test unit will consist of a submerged platform to'which a ,I 00 foot tall
meteorological to,wer with wind turbine will be attached. The submerged platform will be
attached to three large counterweights which will keep the test unit in place, the multiple
vertical tendons' or tension legs will be comprised of synthetic material. NMFS has considered
the potential for whales and/or sea turtles to interact with the test unit and to becoine entangled
in it and has determined that thisis extremely unlikely to occur: for the reasons outlined below.·
In order for an entanglement to occur, an animal must first encounter the gear. Since,there will
only be one test unit deployed in an open ocean environment in an area where listed species are
not known to concentrate, the likelihood of a whale or sea turtle encountering the gear is '
extremely low. The proposed deployment of the TLTP and accompanying mooring system
should reduce the risk of entanglement because of the: 1) tensile loads maintained in the
tendons; 2) the large diameter arid composition of the tendon lines (composite lines
approximately 6 inches in diameter and 'chains 3-5 cm'in diameter) and; 3) the mooring and
tendon array is comprised of a limited number of vertical lines. \ The alternative catenary .
mooring system proposed to be used to anchor other test platforms could potentially increase
, the risk of entanglement or entrapment as compared to the TLTP because the anchor lines
would'havea'more:horizontal orientation in thewatercolurim due to a 3:1 scope and depth of
. water and additional lines and anchors maybe needed to keep the platform in place. However,
similar to the TLTP mooring system, these anchor lines would be wider high tensile loads and
may be composed of steel cables and chains which should greatly reduce the risk of any
entanglement of marine mammals. Based on the analysis herein,.it is extremely unlikely that a
whale or sea turtle will interact with the testunit and become entangled. As such, the effect of
the deployment of the test unit on these species is discountable.
Underwater Sound Generatedfrom Unit or Support Structure
Underwater sound generated from the deployment of the TLTP and supporting mooring system
gear could potentially affect marine mammals 'in the area. According to information provided
in the DEA, only a small amount 'of sound is expected to result from transfer of above-water
sound through the sea surface.· Sound levels underwater resulting from turbine noise
transferred through the sea surface are expected to be substantially lower than the sound source
levels, due to the reflective nature of the sea surface (Jones et al. 2010). Acoustic emissions
underwater, due to vibrations of the turbine and platform structure are expected to be low
frequency and low amplitude,' and are strongly dependent on turbine and platform configuration
and dynamic loads (Jones et al. 2010): In order to determine'the noise levels generated during
turbine operation, UMaine plans to characterize the underwater noise produced following
deployment by conducting·stationary and mobile underwater noise monitoring. Since the DEA
was issued, UMaine has conducted analysis ofbackgrourid noise level measurements collected
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in 2010 using a calibrated hydrophone. Monitoring, which occurred on a calm day, resulted in
measurements of < 65 dB for most frequencies, with noticeable increases at the low end of the
frequency range «200 Hz) and a broad peak at 900 Hz (Figure 3). Ambient noise pressure
spectral densities can range from about 20 to 80 dB (re 1 ~Pa2/Hz)for breaking waves and
associated spray and bubbles (100 to 25,000 hertz) and 35 to 80 dB (re 1 ~Pa2/Hz) for usual
marine traffic (10 to 1,000 hertz; Richardson et al. 1995). UMaine plans to collect hydrophone
recordings during the deployment both at the. installation and at a series of points of increasing
distance away from the site in order to assess underwater noise levels generated by the turbine.
As no site-specific underwater noise modeling has been completed, NMFS has considered
information available from other wind turbine projects. Preliminary results from noise studies
conducted in the United Kingdom suggest that in general, the level of noise created during the
operation of offshore windfarms is very low and does not cause avoidance of the area by
marine species (Nedwell, unpub. data, reported in MMS 2008). Even in the area directly
surrounding the wind turbines, noise was not generally found above the level of background
noise, resulting in no effects to the normal activity of marine animals (Nedwell, unpub. data, .
reported in MMS 2008).
Acoustic modeling of underwater operational sound at the proposed Cape Wind facility to be
located off the coast of Massachusetts was performed for the design wind condition. Baseline
underwater sound levels under the design wind condition are 107.2 dB re 1uPa; significantly
louder than the ambient noise levels at the UMaine project site (i.e., <65 dB). The predicted
sound level from operation of a fixed monopole wind turbine generator is 109.1 dB at 65.6 ft
(20 m) from the monopile and this total sound level falls off to 107.5 dB at 164 ft (50 m) and
declines to the baseline level by 361 ft (110 m)).
Assuming that the noise from the UMaine turbine is equivalent to the turbines to be deployed at
the Cape Wind site, underwater noise levels (109.1 dB) will be well below potentially harassing
noise levels for whales (i.e., 120 dB re 1 uPa for a continuous noise source) and below the
threshold where sea turtles are likely to perceive the noise (i.e., 110-126 dB re 1~Pa; Ridgway·
1969; Streeter, in press) even at a distance of onl y 65 feet from the turbine, the operational
noise of the WTGs will not result in injury or disturbance of sea turtles. While sea turtles may
be able to hear the noise associated with the operation of the WTGs the noise will not affect the
distribution, abundance or behavior of sea turtles in the action area. As noted above, UMaine
will conduct noise recordings during deployment to verify that underwater noise levels do not
rise to a level of concern.
Effects to Marine and Benthic Resources
The three large counterweights will be in contact with the seafloor for up to five years. The
area where this gear is in contact with the bottom will not be available for sea turtles that feed
on benthic organisms. This will result in the loss of an extremely small area (i.e.,
approximately .04 acres) of substrate available as potential foraging area. The impact of this
loss is further minimized by the depths at the action area (>300 ft) which are deeper than the
waters typically preferred by foraging sea turtles in the northeast. Additionally, as deployment
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of the test unit will be seasonal (i.e., up to 5 months annually), and the placement of the
mooring system will be temporary (i.e., up to five years), any effects to the sea bottom and
benthic resources will be temporary. Leatherback sea turtles forage on jellyfish, while·
loggerheads feed on crustaceans and mollusks. Right whales feed on copepods, humpback
whales feed on fish such as sand lance and herring, and fin whales feed on krill and other small
schooling fish. The fish community structure in the immediate project vicinity could
.
potentially be impacted from the placement of a TLTP, meteorological tower and wind turbine.
However, the distribution of fish is not likely to be affected by the placement of the test unit or
the counterweight and other·mobile benthic prey species such as crustaceans, crabs and shrimp
are likely to move away from. the immediate area where the test unit will be placed.
·Furthermore, the applicant has developed a monitoring plan to provide annual data for analysis
. to validate these assumptions. As such, annual reporting requirements will include both
. environmental and biological information to evaluate the changes to benthic and marine
resources from the placement of thetest platform and wind turbine unit. Based on this
information, an adaptive management plan will be implemented to minimize any impacts to
benthic or marine resources identified throughout the project teTm. Therefore, NMFS has
determined there is not likelyto be a reduction in the amount of forage available to sea turtles
or whales in the action area. As there will be no reduction in sea turtle forage items and an
extremely small reduction in the amount ofavailable benthic habitat, any effects to foraging ·sea
turtles or whales will be insignificant and discountable.
.

Risk of Vessel Strike.
...
.
.
CoHision:whh-vesseIs rem:ain~~asolirce ofanthropogenic mortality for both·sea'turtles arid
whales. ThedeplQyment of the test-unit as well as periodic maintenance-and inspection will .
require the use of vessels; these vessels will represent an increase in vessel traffic in the action
area. This increase in vessel traffic will result in some increased risk of vessel strike of listed
species. However, due to the limited information available regarding the incidence of ship
strike and the factors contributing to ship strike events, it is difficult to determine how a
particular number of vessel transits or a percentage increase in vessel traffic will trarislate into a
number of likely ship strike events or percentage increase in collision risk. In spite of being
one ofthe primary known sources of direct anthropogenic mortality to whales, and to a lesser
· degree, sea turtles, ship strikes remain relatively rare, stochastic events, and an increase in .
,vessel traffic in the action area would not necessarily translate into an increase in ship strike
·events. To compensate for the lack of site specific data, a marine mammal monitoring plan will
be in place forthe term of the project to observe marine mammal activity in the project area.
The risk of collision is greatest when vessels are moving at high speeds. As identified in the
DEA, it is anticipated that towing the unit to and from the site will take approximately 12 hours
and require up to four vessels. Average speed for anchor towing operations is anticipated to be
approximately 2 knots(2.3mph) and 4 knots for platform towing operations. Once installation
is completed, vessel speed returning to the mainland (and to the project for removal) will likely
be typical commercial boat speed of approximately 12 knots. Other visits to the test unit are·
likely to be with a single vessel. Vessel speed traveling to and from the site for monitoring is
anticipated to approximately 20 knots. Lower speeds, ranging from 0 to 5 knots, will be
necessary within the deployment site in order to observe the equipment and accurate collection
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fish and wildlife observation data. UMaine will implement NMFS marine mammal- avoidance
procedures in the event that a marine mammal is observed during any transit made by a .
construction or maintenance vessel. Additionally, project vessels will be required to abide by
the NMFS Northeast Regional Viewing Guidelines, as updated through the life of the project.
The presence of a lookout on the vessel who can advise the vessel operator to slow the vess~l or
maneuver safely when listed species are spotted will further reduce the potential for interaction
with vessels.
Large whales; particularly right whales, are vulnerable to injury and mortality from ship strikes.
Although the threat of vessel collision exists anywhere listed species and vessel activity
overlap, ship strike is more likely to occur in areas where high vessel traffic coincides with
high species density. In addition, ship strikes are more likely to occur and more likely to result.
in serious injury or mortality when vessels are traveling at speeds greater than ten knots.
Vessels transiting at more than 10 knots will be limited to monitoring vessels. Given the
maneuverability of these vessels, the use of dedicated watches to look out for whales and sea
turtles, and the small number of trips that will be taken, the risk of interaction is extremely low.
.The vessel traffic associated with the proposed action will represent an extremely small.
increase in vessel traffic that would be experienced absent the proposed action. Given this and
the measures that will be taken to minimize the potential for vessel strikes, NMFS has
. determined that the increased risk of vessel collision. posed by project vessel operation in the
action area is irisignificant.
)

ESA Conclusions
Based on the analysis that all effects of the proposed project on listed species will be
insignificant and discountable, NMFS concurs with the determination that the pilot deployment
of one test unit annually for a five month period from Julythrough October 15 (2012-2017), is
not likely to adversely affect any listed species under NMFS jurisdiction. Therefore, no further
consultation pursuant to section 7 of the ESA is required.. Reinitiation of consultation is
required and shall be requested by the Federal agency or by NMFS, where discretionary·
Federal involvement or control over the action has been retained or is authorized by law and:
(a) If new information reveals effects ofthe action that may affect listed species or critical
habitat in a manner or to an extent not previously considered in the consultation; (b) Ifthe
identified action is subsequently modified in a manner that causes an effect to the listed species
or critical habitat that was not considered in the consultation; or (c) Ifa new species is listed or
critical habitat designated that may be affected by the identified action.

Technical Assistance for the Proposed Species.
Once a species is propo~ed for listing, the conference provisions ofthe ESA may apply. As
stated at 50 CFR 402.10, "Federal agencies are required to confer with NMFS on any action
which is likely to jeopardize the continued existence of any proposed species or result in the
destruction or adverse modification of proposed critical habitat. The conference is designed to
assist the Federal agency and any applicant in identifying and resolving potential conflicts at an
early stage in the planning process."
.
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Atlantic Sturgeon
Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) are known to occur in the Gulf of Maine
and could be present in the action area. On October 6,2010, NMFS published two rules
proposing to list four distinct population segments (DPS) of Atlantic sturgeon as endangered
(i.e., New York Bight, Chesapeake Bay, Carolina, and South Atlantic) and one DPS as
threatened (Gulf of Maine DPS) under the ESA (75 FR 61872; 75 FR 61904). Atlantic
sturgeon are well distributed along the Atlantic coast and sturgeon from any of the 5 DPSs
could be present in the acti0 rl area.
If present in the action area, Atlantic sturgeon would be exposed to effects of the proposed
action. Effects to Atlantic sturgeon would likely be limited to effects to potential forage items.
Atlantic sturgeon are not likely to become entangled in the mooring gear or otherwise be
affected by the operation ofthe test unit. However, since any effects to the benthic
.
environment will be minor and temporary and there is not likely to be any change in species.
composition or 'substrate type in the action area, NMFS has determined any effects to Atlantic
sturgeon resulting from the temporary deployment of mooring gear are insignificant and
discountable. As all effects ofthe proposed action are likely to be insignificant and
discountable and the proposed action is not likely to result in the injury or mortality of any
Atlantic sturgeon, the action is not likely to appreciably reduce the survival and recovery of any
DPS of Atlantic sturgeon and therefore it is not reasonable to anticipate that this action would
be likely to jeopardize the continued existence of any DPS of Atlantic sturgeon. As such, no
conference is necessary for Atlantic sturgeon. Should project plans change, NMFS
'recommends that DOE discuss the potential need for conference with NMFS.

Loggerhead Sea Turtles
On March 16, 2010, NMFS published a proposed rule to list two distinct population segrrients
(DPS) ofloggerhead sea turtles as threatened and seven distinct population segments of
.loggerhead sea turtles as endangered, including the NorthwestAtlantic DPS. This rule, when
finalized, would replace the existing listing for loggerhead sea turtles. Currently, the species is _
listed as threatened range-wide. In the analysis above, NMFS has considered effects to the
current global listing ofloggerhead sea turtles. Sea turtles in the action area are likely to be·
from the Northwest Atlantic DPS: As explained above, all effects to loggerhead sea turtles will
be insignificant and discountable and the proposed action is not likely to result in the injury or
mortality of any loggerhead sea turtles; as this determination was based on the potential effects
to individuals, the change in status for these sea turtles (i.e., from threatened to endangered)
would not change these determinations. As all effects of the proposed action are likely to be
insignificant and discountable and the proposed action
is not likely to result in the injury
or
,
.
mortality of any loggerhead sea turtles, the a.<?tion is not likely to appreciably reduce the
survival and recovery of any DPS ofloggerh~ad sea turtles, including the Northwest Atlantic
DPS and therefore it is not reasonable to anticipate that this action would be likely to jeopardize
the continued existence of any DPS ofloggerhead$ea turtles. As such, no conference is
necessary for loggerhead sea turtles. Should proje~t plans change, NMFS recommends that the
DOE discuss the potential need for conference with NMFS.
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Should you have any questions regarding the conclusions reached above as they relate to the
need for conference or the need for future consultation should these listings be finalized, please
contact David Bean of my staff at the number noted below.
Essential Fish Habitat
As noted within the DEA, the proposed project area has been designated as EFH for a range of
federally managed species including, but not limited to Atlantic cod, haddock, and American
plaice. Complex substrates consisting of rock and sand/gravel are present within the proposed
project area and serve as important habitats for benthic fish and shellfish resources.
Due to the limited benthic footprint of the proposed project, the placement of the mooring
system will result in minimal impacts to EFH. However, there is a potential for impacts
resulting from anchorline scour during construction and operation of the test facility. NMFS
recommends the proposed monitoring plan to include an assessment of benthic impacts
resulting from anchor placement and configuration (i.e., anchor line scour), as well as assess
recovery of EFH once the mooring system is removed.
NMFS concurs with the DOE's determination that adverse impacts to EFH will be minimal.
However, NMFS maintains that an assessment of benthic impacts and recovery should be
included within the monitoring plan. Please also note that a distinct and further EFH
consultation must be reinitiated pursuant to 50 CFR 600.920(1) if new information becomes
available or the project is revised in such a manner that affects the basis for the above EFH
determination.
Marine Mammal Protection Act
Based on the information provided, NMFS does not anticipate any impacts to marine mammals
caused from entanglement or vessel strike. However, the applicant will need to monitor noise
levels to determine if there may be a potential for marine mammal harassment. If it is
determined the project or alterations to the project technology could impact marine mammals
the applicant needs to apply for an incidental take authorization pursuant to section 101
(a)(5)(A) and (D) of the Marine Mammal Protection Act. Questions related to the MMPA and
any associated permitting, should be directed to Michelle Magliocca at 301-427-8401 x 8426.
Should you have any ESA related questions about this correspondence please contact David
Bean at (207) 866-4172 or bye-mail (David.Bean@Noaa.gov). For questions in regards to
effects to EFH contact Chris Boelke at (978) 281-9131 or by email (Chris.Boelke@Noaa.gov).
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Figure 1. Map of Gulf of Maine Acoustic Receivers Located on Ocean Observing System
Buoys
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Figure 2. Map of Project Area
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Figure 3. Ambient sound levels measured in project area
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Appendix C:
Draft EA Comment Matrix and other Draft and Final EA Material

DOE/EA-1792

September 2011

NOTICE OF AVAILABILITY
The U.S. Department of Energy (DOE) has prepared a draft Environmental Assessment
(EA) to analyze and describe the potential environmental impacts associated with the:

University of Maine’s
Deepwater Offshore Floating Wind Turbine Testing and
Demonstration Project
Gulf of Maine
DOE/EA 1792
DOE’s Golden Field Office has prepared the EA in accordance with the National
Environmental Policy Act (NEPA). The University of Maine is proposing to use
Congressionally directed Federal funding from DOE to design, fabricate, and
temporarily deploy two 1/3-scale floating wind turbines in the Gulf of Maine,
approximately 2 miles south of Monhegan Island. The draft EA is available for review on
the following websites:
http://www.eere.energy.gov/golden/Reading_Room.aspx
http://www.nepa.energy.gov
Public comments on the EA’s analysis and results of the environmental impacts of
implementing the proposed action will be accepted until June 9, 2011. Please mail
comments to the DOE Golden Field Office, c/o Laura Margason, 1617 Cole Boulevard,
Golden, CO 80401, or by email to laura.margason@go.doe.gov.
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Public comments on the EA’s analysis and results of the environmental impacts of implementing DOE’s proposed action will be accepted until June 9, 2011. Please mail
comments to the DOE Golden Field Office, c/o Laura Margason, 1617 Cole Boulevard,
Golden, CO 80401, or by email to laura.margason@go.doe.gov.
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Responses to Comments on the Draft EA for the University of Maine Deepwater Offshore Floating Wind Turbine Testing
and Demonstration Project
Commenter
Tristan Taber

Lurena Falcone

Comment
As a resident of Maine, he is against the proposed
development of offshore wind turbines in the Monhegan
Bay area.
Please remember the importance of this area to the health
and well-being of our planet and its wildlife.

Penobscot Bay Watch

The University seems content to hold that there is no
necessity to consider any impacts beyond such immediate
and short term impacts to resources they have been
identified as being within the footprint and view shed of the
proposed marine wind power research center.

Penobscot Bay Watch

This causes the Environmental Assessment to be
inadequate because it fails to address the most important,
most fundamental questions raised by the proposal: what
are the likely climate changing effects of interfering with
the Eastern Maine Coastal Current’s flow and flow rate by
positioning windmills, as planned, within its pathway in the
Gulf of Marine?

DOE Response
Comment noted.

Comment noted. The EA addresses the potentially affected
aspects of the ecosystem and human environment. The EA
includes an evaluation of impacts to all wildlife that may
use the area.
The DOE discusses possible future commercial scale wind
energy projects in Section 4, Cumulative Impacts. The
Maine Public Utilities Commission has released a request
for proposals (September 2010) for a 25-megawatt wind
farm to be located at least 10 nautical miles offshore of any
land, including islands, and in waters at least 300 feet deep.
It is unknown whether this project will be built, and if built,
construction would occur after the proposed project (two
one-third scale wind turbines at Monhegan Island) has been
removed. Therefore any associated effects do not represent
cumulative effects for the UMaine project evaluated in this
EA and for these reasons the potential 25-megawatt project
is not included in the cumulative effects analysis for this
project.
As stated in Section 2.2.1 of the EA, the primary objective
of the proposed project is the testing of one-third scale
floating wind turbines to obtain motion and structural
response data to compare and validate numerical models
developed by the NREL that predict how the turbines and
supporting platforms would perform under various
meteorological and oceanographic conditions. An
experimentally validated numerical model would aid in the
development of floating platform technology for offshore
wind energy. Section 1021.212 of the DOE NEPA
Implementing Procedures (10 CFR Part 1021) specifically

Penobscot Bay Watch

It does not pass the straight face test for the University of
Maine to pretend that the completely predictable impacts of
the utility scale ocean windfarms it proposes to build
following and based on preparation of these prototypes
need not be considered at this stage. It is to feign that there
is no possible connection between the prototype and the
full scale device that is the reason for building the
prototype.

Penobscot Bay Watch

The Department of Energy need to work with the
University of Maine to develop either a supplemental
Environmental Assessment or an Environmental Impact
Statement to deal with the predictable and connected offsite
and indirect and cumulative impacts stemming from the
proposed DeepCwind project that is requesting funding
from the Department of Energy. Anything else is a
mockery of the NEPA process and serves only political
haste, not scientific certainty

addresses the NEPA review requirements for programs
involving research, development, demonstration, and
testing of new technologies that may lead to
commercialization or other broad-scale implementation by
DOE. Section 1021.212(b) states that DOE shall begin its
NEPA review as soon as environmental effects can be
meaningfully evaluated. Until the deepwater floating wind
turbine technology has been sufficiently developed for
commercial application and specific projects have been
proposed, impacts cannot be fully evaluated. Section
1021.212(c) states DOE shall prepare one or more
additional NEPA documents for subsequent phases of
program development and application. Those potential
types of impacts, if applicable, would be evaluated in
NEPA documents for specific projects.
DOE fully acknowledges in Section 1.3.1 and 1.3.2 of the
EA that the floating wind turbine prototypes are meant to
develop offshore wind energy technologies and that the
prototypes would help the design and optimization of
floating turbines. However, the University of Maine has not
proposed any specific plans for a utility scale wind farm as
the floating turbine technology is still being evaluated. Per
DOE NEPA regulations (Section 1021.212(b))
environmental impacts of any follow-on program from a
testing and demonstration program would occur when the
impacts can be meaningfully evaluated (i.e., a site and
technology has been selected).
Potential impacts of any follow-on program (e.g., utility
scale wind farm) that uses the technology evaluated in the
proposed project would be evaluated through the NEPA
process when those programs have been proposed and
designed. This approach is consistent with DOE NEPA
implementing procedures for research, development,
demonstration, and testing programs. Therefore, DOE is
not considering developing a supplemental EA or
Environmental Impact Statement to address the impacts of

Maine State Historic
Preservation Office

Our office has reviewed the draft EA for the above project
and find the language, especially the archaeology site
language okay as written and correct.

National Marine
Fisheries Service

NMFS recommends the proposed monitoring plan to
include an assessment of benthic impacts resulting from
anchor placement and configuration (i.e., anchor line
scour), as well as assess recovery of EFH once the mooring
system is removed.

U.S. Fish and
Wildlife Service

We recommend that the University of Maine conduct a
monitoring program to document movements of piping
plovers, roseate terns, and other shorebirds, seabirds, and
bats in the test site when the turbines are deployed as an
integral part of their part of their research program.
We also recommend the University develop a brief Avian
and Bat Protection Plan to explain post-construction bird
and bat studies, monitoring for mortality, and adaptive
measures that will be taken if these studies indicate there
are potential adverse effect to federally listed species and
migratory birds and bats.

U.S. Fish and
Wildlife Service

any future utility scale deepwater wind energy project that
could be developed given the technology developed in the
one-third scale studies.
Comment noted

The UMaine Deepwater Offshore Wind Test Site Fish and
Wildlife Monitoring Plan (UMaine 2011) includes video
assessment and monitoring of benthic and demersal species
with drop camera surveys that can also be used to assess
impacts of anchor placement and configuration (i.e., anchor
line scour).
In consultation with the USFWS and other agencies,
UMaine has added acoustic monitoring for bats and birds
and visual boat-based monitoring of birds to their fish and
wildlife monitoring plan (see Section 2.6.2 under
Applicant-Committed Measures).
The Fish and Wildlife Monitoring Plan developed in
coordination with resource agencies contains the essential
elements of an Avian and Bat Protection Plan and there is
no value in developing an additional plan (UMaine 2011).
Section 3 states that monitoring data along with any
recommendations for modifying the facilities to minimize
effects will be included in reports to the MDEP (draft
report will be reviewed by resource agencies). Section 6
addresses the identification and implementation of remedial
measures if adverse changes to fish and other wildlife
behavior are identified.

Appendix D:
Description of Design Changes Between the Draft EA and Final EA
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University of Maine Deepwater Offshore Wind Test Site
Update of Project Design for Initial Turbine Platform
6/23/2011
Battery and Grid Mimicking Narrative
Background: An important aspect of testing an isolated wind turbine floating platform is
electrical loading of the wind turbine generator. An option of interconnecting the floating wind
turbine with the onshore grid via a submarine power cable is limited by many factors such as
costs and associated environmental aspects (i.e., an expensive and lengthy sea floor study is
needed for cable routing, burial, etc). The University of Maine design team has found that a more
cost effective solution is to implement a stand-alone grid simulator on the floating platform itself
for electrical loading of the test wind turbine. Such a grid simulator must create a stable faultresilient voltage and frequency bus (a micro grid) for continuous operation of the test wind
turbine.
In March 2011, the National Renewable Energy Laboratory in coordination with the University
of Maine performed a modeling task and developed a design specification for such a grid
simulator for operating a V-27 225-kW wind turbine to be installed on a floating platform off the
coast of Maine.
Description of design:




Battery and inverter-based grid simulator topology
o Lithium-based batteries were found to be the best fit in terms of both performance
and weight/size limitations. Recommended lithium battery capacity is 50 Ah,
based on modeling results.
o Technology: Sealed lithium.
o Maximum weight of a single 50‐Ah string: 4,400 lbs (including accessories).
Number of batteries to be determined but will be approximately 56
o Note: there will also be a service electrical system on board the unit separate from
the grid system. This system will be composed of a 24V DC lead acid battery
bank and inverter. This battery bank is charged while the turbine is running and
can also be charged by a vessel with a generator through an umbilical connection.
There will be approximately 6 batteries with a total weight of 9,000lbs. This
system will provide power to the following loads continuously:
 Instrumentation and control systems,
 Computers,
 Data antennas,
 Navigation safety lighting,
 Internal lighting, and
 Ventilation fans.
Inverter
o Technology: 3‐phase grid forming, 480‐VAC voltage source
o Minimum power rating: 300 kVA continuous
o Maximum weight: 1,800 lbs

o Enclosure: Force ventilated cabinet.
The proposed layout is shown in the figure below.

Main Deck (instrumentation systems/
controls)

Inverter

Lithium based batteries (green)
Lead acid batteries for
instrumentation systems (grey)

Power Dissipation
Resistive Load Configuration
The microgrid system shall use electric immersion heaters (electric heaters, contain no fluids) to
dissipate excess real power generated by the turbine generators. The heaters will be located in
Void 5.1, near the bottom of the upper column. The heating elements will protrude outward from
the lower column side shell into the sea water. The heaters shall be connected to the hull with a
bolted flange connection. The figure below shows the preferred configuration.
The proposed wind turbine for the intermediate scale project is a Vestas V27 horizontal-axis
machine with a power rating of 225 kilowatts, or 301.7 horsepower [1]. Assuming a worst case
scenario will require the proposed immersion heaters to dissipate the entirety of this amount even
though the onboard electronics, safety systems, data acquisition systems, grid-mimicking system
and turbine operational controls will consume an appreciable amount of this power.
2

Most ocean-going recreational or commercial vessels that possess an appreciable thermal
environmental impact are likely powered by a diesel or gasoline internal combustion engine, e.g.,
a typical Maine lobster boat. For a typical gasoline engine, the thermal efficiency is
approximately 20% [1]. A sophisticated diesel might expect 24% [1]. The remainder of the fuel
energy is converted to heat, primarily manifested as excess temperatures above ambient in the
exhaust. It is worth noting that some of the waste heat results from mechanical energy which is
converted to heat through the modest friction present in piston cylinder engines. To dissipate
this heat and prevent damage of engine components, measures must be taken. In a marine
engine, a wet-exhaust system is often employed that carries cylinder block heat in addition to the
exhaust gases away using a pump and ocean water as the cooling agent. With the exception of
modest radiation off the engine and some minor free convection, most of the engine heat is
pumped into the ocean. For simplicity, here it will be assumed that the entirety of the additional
waste heat is discharged with the wet exhaust system ocean water. Assuming the 24% efficient
diesel, and equating the 76% waste heat is equivalent to the waste heat of our V27 turbine at
301.7 hp, the diesel shaft power rating would be 95.3 hp. In effect, the waste heat generated by
this turbine in the worst possible scenario will be approximately equivalent to a 100 horsepower
marine engine functioning at full operational load. Most personal and commercial working
vessels, e.g. a Maine lobster boat example, require in excess of 100 hp engines to perform their
functions.

Water line

Immersion heaters
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Figure 1: Preferred Immersion Heater Attachment Detail
Tendons
Six tendons (two tendons per arm) are proposed for the TLP floating wind turbine to provide
redundancy in the structure in the unlikely event of a single mooring line failure. It is expected
that paired mooring lines would also be used for other floating platforms that are tested for the
same reason. Offshore oil and gas companies typically require 3 tendons for offshore TLPs. The
distance between the two tendons will be approximately 8 feet. The tendons will be synthetic
mooring lines having a diameter of approximately six inches, and will not be steel cables as
initially planned.
Interconnection Pipes between TLP Anchors
A limited number of cables and pipes will run between the anchors to maintain the relative
position of the anchors (figure below). It is expected that the interconnection pipe will have a
diameter of 24 inches, the center of the pipe will be 5 feet off the bottom, and there will therefore
be 4 feet of clearance between the pipe and the sea bed, assuming no settlement of the anchors.
There are also interconnection cables between the anchors that will be located at the same 5-foot
height. These cables will be approximately 2 inches in diameter, and it is expected that the
cables will maintain their 5-foot distance off the ocean floor.
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