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Abstract:

This environmental impact statement presents the characteristics of the environment in the project
area and analyzes the effects of the construction, operation and maintenance, and decommissioning of
the Cape Wind Energy Project, consistent with the requirements of the Outer Continental Shelf (OCS)
Lands Act, (67 Stat. 462, as amended, 43 U.S.C.81331 et seq.) and in accordance with the National
Environmental Policy Act of 1969. The proposed action is a wind energy facility with a maximum
electric output of 468 megawatts (MW) in Nantucket Sound off the coast of Massachusetts that can
interconnect with and deliver electricity to the New England Power Pool. In addition to the proposed
action, six alternatives were evaluated in detail, including the no action alternative.

In analyzing potential impacts of the project, consideration was given to a broad range of impact
producing factors that could occur either under normal conditions or during unplanned or accidental
conditions during the three phases of the project: construction, O&M, and decommissioning.
Environmental resource characteristics from both the marine environment and the on land portions of
the proposed action were then compared to these factors in order to assess and present the potential
direct, indirect, and cumulative impacts of the proposed action and the six alternatives evaluated in
detail.
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EXECUTIVE SUMMARY

Purpose of the Document

The Cape Wind Energy Project developer, Cape Wind Associates, LLC (the applicant), proposes to
build, operate, and eventually decommission an electric generation facility with a maximum electric
output of 454 megawatts and an average output of 182.6 megawatts, in Nantucket Sound off the coast of
Massachusetts (proposed action). The proposed action would generate electricity from wind energy
resources on the Outer Continental Shelf. The applicant seeks to commence construction in 2009 and
begin operation in 2010.

The applicant requests a lease, easement, right-of-way, and any other related approvals from the
Department of the Interior, Minerals Management Service necessary to authorize construction, operation
and eventual decommissioning of the proposed action. The Minerals Management Service’s authority to
approve, deny, or modify the Cape Wind Energy Project derives from the Energy Policy Act of 2005
(EPAct - http://www.mms.gov/offshore/PDFs/hr6_textconfrept.pdf). Section 388 (43 USC 1337(p) of
the Act amended the Outer Continental Shelf Lands Act by adding subsection 8(p), which authorizes the
Department of the Interior to grant leases, easements or right-of-ways on Outer Continental Shelf lands
for activities that produce or support production, transportation, or transmission of energy from sources
other than oil and gas, such as wind power.

The proposed action requires environmental review for Federal approval under Subsection 8(p) of the
Outer Continental Shelf Lands Act. The National Environmental Policy Act provides the framework
under which Federal agencies perform environmental review of projects for which they would be
authorizing, funding, or undertaking on their own behalf. In this instance, the proposed federal actions
resulting in the need for environmental review under the National Environmental Policy Act are the
issuance of a lease, easement or right-of-way and related approvals by the Minerals Management Service
for authorizing the construction, operation and eventual decommissioning of the Cape Wind Energy
Project (the proposed action).

This Final Environmental Impact Statement provides a detailed description of the proposed action,
including the construction, operation and maintenance, and decommissioning phases. An explanation of
the alternative screening analysis, the locations and descriptions of the considered alternatives, as well as
a comparison of impacts between the alternatives and the proposed action is also provided. The existing
conditions of the affected environment are described and broken down in to the physical, biological and
socioeconomic resources. A detailed analysis of the impacts on each of these resources according to
construction, operation and maintenance, and decommissioning, is presented. Cumulative impacts and
commitment of resources are discussed. The concept of an Environmental Management System is
introduced that contains many of the mitigation measures and other commitments and requirements under
which the proposed action would be constructed, operated, and decommissioned. Other important
information contained in this Final Environmental Impact Statement includes agency correspondence and
coordination, and supplemental studies and reports prepared by the applicant.

Project Purpose and Need

The underlying purpose and need to which the agency is responding is to develop and operate an
alternative energy facility that utilizes the unique wind resources in waters offshore of New England
employing a technology that is currently available, technically feasible, and economically viable, that can
interconnect with and deliver electricity to the New England Power Pool, and make a substantial
contribution to enhancing the region’s electrical reliability and achieving the renewable energy
requirements under the Massachusetts and regional renewable portfolio standards.
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The Massachusetts Energy Facility Siting Board found there was a need for at least 110 megawatts of
energy resources beginning in 2007 with a much greater need within the following years (Energy Facility
Siting Board, Siting Decision 2004). The Massachusetts and regional Renewable Portfolio Standards
mandate that a certain amount of electricity come from renewable energy sources, such as wind.
Specifically, the Massachusetts Renewable Portfolio Standard requires that all retail electricity providers
in the state utilize new renewable energy sources for at least 4 percent of their power supply in 2009 and
increasing this percentage by one percent each year until the Massachusetts Division of Energy Resources
(DOER) suspends the annual increase (http://www.mass.gov/doer/rps/regs.htm).

Proposed Action Description Overview

The proposed action entails the construction, operation and maintenance, and eventual
decommissioning of an electric generating facility consisting of 130 wind turbine generators arranged in a
grid pattern in the Horseshoe Shoal region of Nantucket Sound, Massachusetts (see Figure E-1). Each of
the 130 wind turbine generators would generate electricity independently of each other. For this area of
Nantucket Sound, the wind power density analysis conducted by the applicant determined that orientation
of the array in a northwest to southeast alignment provides optimal wind energy potential for the wind
turbine generators. This alignment would position the wind turbine generators perpendicular to prevailing
winds, which are generally from the northwest in the winter and from the southwest in the summer for
this geographic area in Nantucket Sound.

The wind turbine generators have a stated design life span of twenty years. However, this estimate is
based on experience generated from land-based machines which are subject to higher levels of turbulence
and arguably experience greater wear and tear than can be expected offshore where winds are less
turbulent. It is possible that the proposed action could be operational beyond the minimum design life of
twenty years.

Solid dielectric submarine inner-array cables (33 kilovolt) from each wind turbine generator would
interconnect within the grid and terminate on an electrical service platform. The electric service platform
would serve as the common interconnection point for all of the wind turbine generators. The proposed
submarine transmission cable system (115 kilovolt) is approximately 12.5 miles in length (7.6 miles
within the Massachusetts 3 mile territorial line) from the electric service platform to the landfall location
in Yarmouth. The submarine transmission cable system consists of two parallel cables that would travel
north to northeast in Nantucket Sound into Lewis Bay past the westerly side of Egg Island, and then make
landfall at New Hampshire Avenue. The proposed onshore transmission cable system route from the
landfall area to its intersection with the NSTAR electric right-of-way would be located entirely along
existing paved right-of-ways where other underground utilities already exist. All of the roadways within
Yarmouth and Barnstable in which the proposed transmission cable system would be placed are town
owned and maintained roads with the exception of Routes 6 and 28, which are owned and maintained by
the Massachusetts Highway Department. A portion of the onshore transmission cable system route would
also be located underground within an existing maintained NSTAR Electric right-of-way.

Installation of the proposed action components would comprise five activities: (1) installation of the
foundation monopiles; (2) erection of the wind turbine generators and electric service platform; (3)
installation of the inner-array cables; (4) installation of the transmission cables from the electric service
platform to the Barnstable Switching Station; and (5) installation of the scour protection around the
monopiles and electric service platform piles. The electric service platform design is based on a piled
jacket/template design with a superstructure mounting on top. The platform jacket and superstructure
would be fully fabricated on shore and delivered to the work site by barges, where it would be installed.
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The proposed method of installation of the submarine cables (both the inner array cables and the
submarine transmission cables) would be accomplished by the Hydroplow embedment process,
commonly referred to as jet plowing. This method involves the use of a positioned cable barge and a
towed hydraulically-powered jet plow device that simultaneously lays and embeds the submarine cable in
one continuous trench from wind turbine generator to wind turbine generator and then to the electric
service platform, or from the electric service platform to the landfall area.

The transition of the submarine transmission cables from water to land would be accomplished
through the use of Horizontal Directional Drilling. Construction of the onshore transmission cable would
occur in two phases. The first phase would consist of installing the ductbanks, conduits, and vaults. The
second phase would consist of the installation of the onshore transmission cables, including splices and
terminations.

It is anticipated that the main operation center would be located in the Town of Yarmouth. Here
would be installed the remote monitoring and command center where all decisions concerning the
operation of the offshore generating facility would be made. The service and maintenance vessels,
supplies and personnel would be stationed at two additional onshore locations: a New Bedford location
for parts storage and larger maintenance supply vessels and Falmouth for crew transport, since it is closer
to the site.

Project Chronology

In November 2001, Cape Wind Associates, LLC sought permission from the U.S. Army Corps of
Engineers to construct and operate a wind-powered electrical generating facility on Horseshoe Shoal in
Nantucket Sound, Massachusetts. In December 2001, the U.S. Army Corps of Engineers determined that
an environmental impact statement was required for the Cape Wind Energy Project. First, a Notice of
Intent to prepare the environmental impact statement was published in the Federal Register and other
public notices were issued. The Notice of Intent was published on January 30, 2002. Public scoping
meetings were held in Boston and West Yarmouth on March 6 and March 7, 2002, respectively. Existing
relevant data was then collected and reviewed to address issues discussed during scoping. The U.S. Army
Corps of Engineers Draft Environmental Impact Statement was made available for public review and
comment in November 2004. The public comment period lasted 60 days, commencing with a notice of
availability published in the Federal Register. Public comment meetings were held on Nantucket,
Martha’s Vineyard, Cape Cod, and in Boston.

Prior to the enactment of the Energy Policy Act of 2005, there was a lack of clear federal regulatory
authority for alternative energy projects proposed to be sited on the Outer Continental Shelf. In the
absence of such authority, prior to Energy Policy Act of 2005, the U.S. Army Corps of Engineers had
been acting as the lead agency for National Environmental Policy Act evaluation of the proposed Cape
Wind Energy Project. Following adoption of the Energy Policy Act, and the amendments to the Outer
Continental Shelf Lands Act, the Department of the Interior was given authority for issuing leases,
easements, or rights-of-way for alternative energy project activities on the Outer Continental Shelf.

During the fall of 2005, the Minerals Management Service reviewed the Cape Wind application to
determine its adequacy and evaluated how to proceed with its own National Environmental Policy Act
evaluation. It was determined that the regulations and requirements under which the Minerals
Management Service would authorize the proposed action are substantially different than those under
which the U.S. Army Corps of Engineers would have authorized the proposed action, and so it was
determined that a new Draft Environmental Impact Statement would need to be prepared. To ensure there
was an efficient and timely National Environmental Policy Act analysis, the Minerals Management
Service considered, and borrowed where appropriate, certain portions of the U.S. Army Corps of
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Engineers Draft Environmental Impact Statement for the proposed action. Minerals Management Service
also treated public comments on the U.S. Army Corps of Engineers Draft Environmental Impact
Statement as scoping comments in Minerals Management Service’s preparation of this Draft
Environmental Impact Statement. The Minerals Management Service determined that an independent
contractor would need to be hired to assist in the preparation of the Draft Environmental Impact
Statement. A Memorandum of Understanding was prepared and signed in the spring of 2006, between
Cape Wind and the Minerals Management Service, to support the environmental impact statement
preparation process using an independent contractor. The contractor was selected by the Minerals
Management Service in May of 2006 and work commenced on preparing a Draft Environmental Impact
Statement. On May 30, 2006, the Minerals Management Service published in the Federal Register its
Notice of Intent to prepare an environmental impact statement. This Notice also served to announce the
initiation of the written scoping process for the environmental impact statement, and invited other
Federal, State, tribal and local governments to consider becoming cooperating agencies in the preparation
of the environmental impact statement.

During the remainder of 2006 and into 2007, the contractor worked with the application materials, the
U.S. Army Corps of Engineers Draft Environmental Impact Statement, and other relevant and existing
information to prepare the Draft Environmental Impact Statement. During this timeframe, the applicant
continued to perform studies and submit new information, as well as respond to requests for additional
information that were identified by Minerals Management Service and the contractor as necessary in
order to prepare the Draft Environmental Impact Statement.

On January 18, 2008, the Minerals Management Service published a notice in the Federal Register
stating the availability of the Draft Environmental Impact Statement. The public comment period lasted
60 days (until March 20, 2008) and then was extended another 30 days to April 21, 2008 in order to
provide the public with additional time to read the DEIS and comment. MMS received comments
through its public connect website on its Web page at http://ocsconnect.mms.gov/pcs-public/, via emails,
via oral or hard copy comments provided at the four public hearings (i.e., the Mattacheese Middle School
in West Yarmouth, Massachusetts, the Nantucket High School, in Nantucket, Massachusetts, the Martha’s
Vineyard Regional High School, in Oak Bluffs, Massachusetts, and at the University of Massachusetts
Boston Campus, in South Boston), and via hard copy comments mailed in. In all, more than 42,000
comments were received. All comments received were logged and addressed as appropriate and are
included in this Final Environmental Impact Statement.

Summary Description of Alternatives Assessed

In order to conduct a comprehensive evaluation of reasonable alternative locations for an offshore
wind energy facility that would be capable of serving the New England region, Minerals Management
Service identified and initially screened nine alternative locations (in addition to the proposed location on
Horseshoe Shoal) along the coast from Maine to Rhode Island. The sites were chosen based on
geographic diversity, having at least some potential in terms of wind resources, and the necessary area
required for the proposed facility size. In addition, in development of the alternatives, Minerals
Management Service took into account comments received as a part of the scoping process. Specifically,
the Phelps Bank Alternative was selected as a result of interest expressed in this location by the
Massachusetts Office of Coastal Zone Management, and Offshore Nauset Alternative was chosen as a
result of public interest in a deep water alternative.

Cape Wind Energy Project E-5 January 2009
Final EIS


http://ocsconnect.mms.gov/psc-public/

U.S. Department of the Interior
M M S Minerals Management Service Executive Summary

These geographically diverse sites included:

Offshore Portland, Maine

Offshore Cape Ann, Massachusetts

Offshore Boston, Massachusetts

Offshore Nauset, Massachusetts (East of Nauset Beach)

On Monomoy Shoals (east of Monomoy, Massachusetts)

On Nantucket Shoals (southeast of Nantucket Island, Massachusetts)
On Phelps Bank (southeast of Nantucket Island, Massachusetts)
South of Tuckernuck Island

East of Block Island, Rhode Island

Of these nine sites that were chosen as geographically diverse, seven sites were not selected for
further environmental analysis because of physical limitations and/or constraints due to (1) water depth
(should be < approximately 100 feet [30 meters] in depth to be considered economically feasible) (TRC,
2006); (2) extreme wave height (should be less than approximately 20 feet [6.1 meters] high in 50 feet
[15.2 meters] of water depth); (3) presence of bedrock or large boulders (this is problematic both for
installation of the monopiles and proper burial of electrical interconnection lines); (4) distance from site
to onshore transmission system (should be less than approximately 31 miles [50 kilometers]) for an
underground alternating current transmission line; high voltage direct current transmission cables have
not yet been proven to be a commercially available technology for offshore wind farms); and (5) the
availability of technology to develop the site (development of floating platform technology for use in
water depths >150 feet [45 meters] is beyond the milestones scheduled for project development) (see
Section 3.3.4).

The sites which were not assessed for further evaluation include the Portland, Maine; Cape Ann,
Massachusetts; Boston, Massachusetts; Nauset, Massachusetts (East of Nauset Beach); on Nantucket
Shoals (southeast of Nantucket Island, Massachusetts); on Phelps Bank (southeast of Nantucket Island,
Massachusetts); and east of Block Island, Rhode Island sites. Out of the group of nine geographic sites,
the alternative sites selected for further environmental analysis include Monomoy Shoals and South of
Tuckernuck Island.

In addition to the sites screened above, Minerals Management Service also screened three non-
geographic based alternatives to the proposed action to see if they could produce electricity at a
reasonable cost range to that of the proposed action. These design alternatives included:

o Smaller Project (half the megawatt capacity of the Proposed Alternative at the same
location);

e Condensed Array (same number of turbines but closer together); and

e Phased Development (two phases of 65 turbines each)

The No Action Alternative was also included in the screening process. The analysis of the No Action
Alternative provides a benchmark for Minerals Management Service in which to compare the magnitude
of environmental impacts of the proposed action. The No Action alternative considers other strategies for
addressing the demand for electricity in New England if the proposed action were not constructed, and the
viability of those strategies and or impacts associated with those other strategies. This includes an
assessment of energy efficiency, and the assessment of other energy options including fossil fuel
technologies, and other alternative energy technologies.
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Figure 3.3.5-1 shows the locations of the proposed alternatives that passed the first phase of screening
and were therefore subject to an environmental resource and impact assessment. They include the
proposed action, No Action, South of Tuckernuck Island, Monomoy Shoals, Smaller Project, Condensed
Array, and Phased Development.

The South of Tuckernuck Island Alternative Site is located in the Atlantic Ocean southwest of
Tuckernuck Island between Muskeget Channel to the west and the southwestern coast of Nantucket Island
to the east in open waters. The Monomoy Shoals alternative site is approximately 3.5 miles (5.6
kilometers) southeast of Monomoy Island within the eastern approach to Nantucket Sound. The Smaller
Project Alternative (a total of 65 wind turbine generators) would have the same electric service platform
location and transmission cable location as the proposed action, and would be in the same foot print as the
proposed action, but 65 wind turbine generators at the north, south and east sides of the proposed action
configuration would be removed. The Condensed Array Alternative would be located in the same area as
the proposed action but the wind turbine generators would be spaced closer together in a grid with a
separation distance of 6 turbine rotor diameters by 6 turbine rotor diameters versus the proposed action
which has wind turbine generator spacing of 6 x 9 turbine rotor diameters. The Phased Development
Alternative involves constructing the full electric service platform and one half of the 130 wind turbine
generators first, and then the remainder of the wind turbine generators later after the first phase has been
installed and had a chance to operate so that monitoring of operational impacts can take place.

Principal Issues and Concerns

A number of comments received on the Minerals Management Service Draft Environmental Impact
Statement dealt with issues and concerns about how certain information was presented or analyses
performed. Minerals Management Service has taken these comments and addressed them either
internally or through requests to Cape Wind during development of the Minerals Management Service
Final Environmental Impact Statement. This Final Environmental Impact Statement has addressed all
comments to the extent they are applicable and necessary to reach conclusions as to the scope and extent
of the proposed action characteristics and potential impacts.

Impact Level Definitions

Anticipated impacts to physical, biological, socioeconomic resources and land use, and navigation
and transportation from the proposed action are categorized as negligible, minor, moderate, or major.
These impact levels are used in the impact section of the Final Environmental Impact Statement to
provide consistency in the assessment of environmental impacts and socioeconomic issues.

The impact levels for biological and physical resources are used for the analysis of water quality, air
quality, marine and terrestrial mammals, marine and coastal birds, fish resources, sea turtles, coastal and
seafloor habitats, archaeological resources, and areas of special concern (such as essential fish habitats,
marine sanctuaries, parks, refuges, and reserves). The four impact levels are defined as follows:

@ Negligible

¢ No measurable impacts.

2 Minor
e Most impacts to the affected resource could be avoided with proper
mitigation, or

o If impacts occur, the affected resource would recover completely without any
mitigation once the impacting agent is eliminated.

Cape Wind Energy Project E-7 January 2009
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®3)

(4)

Moderate
e Impacts to the affected resource are unavoidable, and

e The viability of the affected resource is not threatened although some
impacts may be irreversible, or

e The affected resource would recover completely if proper mitigation is
applied during the life of the proposed action or proper remedial action is
taken once the impacting agent is eliminated.

Major

e Impacts to the affected resource are unavoidable, and

e The viability of the affected resource may be threatened, and

e The affected resource would not fully recover even if proper mitigation is
applied during the life of the proposed action or remedial action is taken once
the impacting agent is eliminated.

The impact levels for socioeconomic issues are used for the analysis of demography, employment,
and regional income; land use, visual and infrastructure; fisheries; tourism and recreation; socio-cultural
systems; and environmental justice. Although impact levels for direct physical impacts to archaeological
resources use the definitions above, indirect visual impacts to archaeological resources are defined by the
following criteria. The four impact levels are defined as follows:

@ Negligible
¢ No measurable impacts.
2 Minor
e Adverse impacts to the affected activity or community could be avoided with
proper mitigation, or
e Impacts would not disrupt the normal or routine functions of the affected
activity or community, or
e Once the impacting agent is eliminated, the affected activity or community
would return to a condition with no measurable effects from the proposed
action without any mitigation.
3 Moderate
e Impacts to the affected activity or community are unavoidable, and
e Proper mitigation would reduce impacts substantially during the life of the
proposed action, or
e The affected activity or community would have to adjust somewhat to
account for disruptions due to impacts of the proposed action, or
e Once the impacting agent is eliminated, the affected activity or community
would return to a condition with no measurable effects from the proposed
action if proper remedial action is taken.
Cape Wind Energy Project E-8 January 2009
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(@) Major
e Impacts to the affected activity or community are unavoidable.

e Proper mitigation would reduce impacts somewhat during the life of the
proposed action.

e The affected activity or community would experience unavoidable
disruptions to a degree beyond what is normally acceptable, and

e Once the impacting agent is eliminated, the affected activity or community
may retain measurable effects of the proposed action indefinitely, even if
remedial action is taken.

Summary of Impacts

A summary of overall impacts organized by resources is provided in Table E-1 and a full presentation
of impacts is located in Section 5.0. A description of mitigation measures under consideration can be
found in Section 9.0.

Supporting Reports

The Final Environmental Impact Statement draws directly from numerous technical and
environmental reports (refer to the bibliography at Section 10.1) and also takes into consideration
information in many more additional reports (refer to the bibliography in Section 10.3), as well as a
substantial amount of other available scientific and technical information (refer to the bibliography in
Section 10.2). Reports referenced in Section 10.1 are included directly following applicable sections of
text, appearing as “(Report No.)” and include hyperlinks so that the reader of the electronic version can
click on the report referenced in the text and immediately have access to the full referenced report (the
CD copy of the Final Environmental Impact Statement contains the full text of all the reports referenced
in this manner). In an effort to conserve paper and reduce the bulk of the Final Environmental Impact
Statement, hard copies of the reports are not provided. The reports and Final Environmental Impact
Statement are also available on the Minerals Management Service’s web site at:
http://www.mms.gov/offshore/AlternativeEnergy/CapeWind.htm, or the reports and Final Environmental
Impact Statement can be obtained by calling either of the following contacts:

For further information regarding this For further information regarding the project
statement please contact: please contact:

James F. Bennett Office of Offshore Alternative Energy Program
Chief, Branch of Environmental Assessment Minerals Management Service

Minerals Management Service U.S. Department of the Interior

U.S. Department of the Interior 381 Elden Street

381 Elden Street Mail Stop 4080

Mail Stop 4042 Herndon, VA 20170

Herndon, VA 20170 Phone: 703-787-1300

Phone: 703-787-1656
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Hard copies of the Final Environmental Impact Statement have also been sent to the following
libraries:

Edgartown Free Public Library
Boston Public Library
Hyannis Public Library
Falmouth Public Library
Eldredge Public Library
Nantucket Atheneum
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Table E-1

Summary of Impacts

Resource

Impacts

Construction Impacts

Operation Impacts

Regional Geologic Setting

Noise

Oceanography

Climate and Meteorology

Air Quality

Water Quality
Electric and Magnetic Fields
Terrestrial Vegetation

Coastal and Intertidal
Vegetation

Terrestrial and Coastal
Faunas other than Birds

Avifauna

Subtidal Offshore
Resources

Non-ESA Marine Mammals

minor

Onshore: minor
Offshore: minor
Underwater: minor

Currents: negligible

Waves: negligible

Salinity: negligible
Temperature: negligible
Sediment Transport: minor
Water depth/bathymetry: minor

minor

Public Health: negligible
Visibility: negligible
Emissions: minor

minor
negligible
negligible to minor

negligible to minor

negligible to minor

Terrestrial Birds:
Raptors - negligible
Passerines - minor

Coastal Birds: negligible to minor

Marine Birds: minor to moderate
Pelagic Species - minor
Waterfowl and Non-Pelagic

Water Birds - moderate

Soft-Bottom Benthic Invertebrate
Communities: minor

Shellfish: minor

Meiofauna: minor

Plankton: negligible

Acoustical Harassment: minor
Vessel Strikes: minor

Vessel Harassment: minor
Temporary Reduced Habitat: minor

Turbidity: negligible to moderate (due to

pile driving)
Pollution/ Potential Spills: minor

minor

Onshore: negligible
Offshore: negligible
Underwater: negligible

Currents: minor

Waves: negligible

Salinity: negligible
Temperature: negligible
Sediment Transport: minor
Water depth/bathymetry: minor

negligible

Public Health: negligible

Visibility: negligible

Emissions: minor (beneficial to climate
change)

negligible (with the exception of spills)
negligible
negligible to minor

negligible (negligible to minor for repairs,
depending on location)

negligible (minor for migratory bats)

Terrestrial Birds:

Raptors - negligible.

Passerines — minor to moderate.
Coastal Birds: negligible to moderate
Marine Birds: negligible to major

Pelagic Species - minor

Waterfowl and Non-Pelagic

Water Birds - moderate

Soft-Bottom Benthic Invertebrate
Communities: minor

Shellfish: minor

Meiofauna: minor

Plankton: minor

Acoustical Harassment: negligible

EMF: negligible

Pollution/ Potential Spills: minor to
moderate

Vessel Strikes: minor

Vessel Harassment: minor

Fouling Communities: negligible to minor

Cape Wind Energy Project
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Table E-1

Summary of Impacts

Resource

Impacts

Construction Impacts

Operation Impacts

Fisheries

EFH

T&E

Urban and Suburban
Infrastructure

Population and Economics

Environmental Justice

Visual Resources

Cultural Resources

Recreation and Tourism

Competing Uses of Waters
and Seabed

Overland Transportation
Arteries

Airport Facilities and
Aviation Traffic

Port Facilities and
Vessel Traffic

Communications: Radar,
EMF, Signals, and Beacons

Finfish: minor

Finfish (juveniles): minor
Demersal Eggs and Larvae: minor
Commercial & Recreational
Fishing/Gear: minor

Benthic/Demersal: minor

Water Column: negligible to minor
SAV/Eelgrass: negligible to minor
Sea turtles: negligible to minor
Cetaceans: negligible to minor
Avifauna: negligible to minor
Eastern Cottontail Rabbit: negligible

negligible to minor
minor
Negligible (i.e., not a disproportionately

high impact on minority or low income
populations)

minor

minor

minor

minor

minor

negligible to minor

minor

minor

Commercial & Recreational Fishing/Gear:
negligible to minor

Sound and Vibration: negligible to minor
Vessel Traffic: minor to moderate

EMF: negligible

Lighting: negligible/none

Alterations to Waves, Currents,
Circulation: negligible

Habitat Change: minor

Displacement of Prey: none

Benthic/Demersal: minor
Water Column: negligible to minor
SAV/Eelgrass: negligible to minor

Sea Turtles: negligible to minor
Cetaceans: negligible to minor
Avifauna: minor to moderate
Eastern Cottontail Rabbit: negligible

negligible

minor

negligible (i.e., not a disproportionately
high impact on minority or low income
populations)

moderate Impacts on Shore (Major
impacts on-water in close proximity to
proposed action)

Pending on the outcome of Section 106
process

minor

minor (except for impacts to Figawi Race
which are moderate)

negligible

minor

Ship, Container and Bulk Handling
Facilities: negligible

Cruise Ship Traffic: negligible

Ferry Operations: minor

Marinas and Recreational Boating: minor
to moderate

Commercial fishing: minor to moderate
Search and Rescue: negligible

Ice: negligible

minor (moderate for radar)
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Massachusetts Department of Environmental Protection
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Mean Sea Level
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National Environmental Policy Act of 1969
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National Historic Landmark
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National Historic Preservation Act

The National Institute of Environmental Health Sciences
National Institute of Health
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National Oceanic and Atmospheric Administration
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National Priorities List

National Resources Conservation Service
National Register of Historic Places
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National Trust for Historic Preservation
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Operation & Maintenance

Oil Pollution Act of 1990

Ocean Sanctuaries Act

Ocean Surveys, Inc.

Occupational Safety and Health Administration
Oil Spill Response Plan

Ocean Thermal Energy Conversion

Ocean Wave Energy Converter

Public Archaeological Laboratory
Polycarbonate Biphenyls
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RPP
RPS
RSP05
SAR
SAV
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Seabees
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SSCS
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T

T&D
T&E
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TSS
TRACON
TV
TWh
UHF
U.S.
USACE
USCG
USDA
USDOI
USEPA
USFWS
USGS
v

Paralytic Shellfish Poisoning
Photovoltaic

Population Viability Analysis

Polyvinyl Chloride

Renewable Energy Credit

Rhode Island Economic Development Corporation
Radio Frequency

Regional Greenhouse Gas Initiative
Rhode Island Department of Transportation
Rhode Island Economic Development Corporation
Record of Decision

Region of Impact
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Right-Of-Way
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1.0 INTRODUCTION

1.1 PURPOSE AND NEED

The underlying purpose and need to which the MMS is responding is to provide an alternative energy
facility that utilizes the unique wind resources in waters offshore of New England using a technology that
is currently available, technically feasible, and economically viable, that can interconnect with and deliver
electricity to the New England Power Pool (NEPOOL), and make a substantial contribution to enhancing
the region’s electrical reliability and achieving the renewable energy requirements under the
Massachusetts and regional renewable portfolio standards (RPS).

Cape Wind Associates, LLC (the applicant) proposes to build, operate, and eventually decommission
a wind energy facility with a maximum electric output of 454 megawatts (MW) in Nantucket Sound off
the coast of Massachusetts. The proposed action would generate electricity from wind energy resources
on the Federal OCS. The applicant seeks to commence construction of the proposed action in 2009 and
begin full operation in 2011.

The applicant requests a lease, easement, right-of-way (ROW) and any other related approvals from
Minerals Management Service (MMS) necessary to authorize construction and operation of the proposed
action. The MMS’s authority to approve, deny, or modify the Cape Wind Energy Project derives from
the Energy Policy Act of 2005 (EPAct — http://www.mms.gov/offshore/PDFs/hr6_textconfrept.pdf).
Section 388 of the EPAct amended the OCS Lands Act by adding subsection 8(p), which authorizes the
Department of the Interior (DOI) to grant leases, easements or ROWs on OCS lands for activities that
produce or support production, transportation, or transmission of energy from sources other than oil and
gas, such as wind power.

The Massachusetts and other regional RPSs mandate that a certain amount of electricity come from
renewable energy sources, such as wind. Specifically, the Massachusetts RPS regulations at 225 CMR
14.00 require that all retail electricity providers in the state utilize new renewable energy sources for at
least four percent of their power supply in 2009 and increasing this percentage by one percent each year
until the Massachusetts Division of Energy Resources (DOER) suspends the annual increase.

Since 1995, the Massachusetts Energy Facilities Siting Board (EFSB) has authorized more than a
dozen fossil fueled power plants with nominal generating capacities that range from approximately 200
MW to 1500 MW, with an average generating capacity of approximately 500 MW. The applicant seeks
to construct a similar large size “commercial” scale project that would satisfy a substantial portion of the
projected Massachusetts 2009 RPS requirements,’ while also providing the generation capacity needed to
respond to the magnitude of the regional reliability requirements.?

The NEPOOL operates as a tightly integrated system for purposes of both dispatch and compliance
with reliability standards, including standards as to adequacy of generation resources. The Independent
System Operation New England (ISO-NE) 2005 Regional System Plan (RSP05) for NEPOOL considered

! Based on the distribution of wind speeds monitored at the site, the net annual energy production the proposed action would
deliver to the regional transmission grid would be 1,600 giga watt hours (GWh) (equivalent to an average of 182.6 MW), which
would be approximately 75 percent of the 2009 projected RPS requirement of 2,200 GWh (2004, MA RPS Annual Compliance
Report).

2 NEISO conducted a system-wide analysis of energy demand and concluded that New England needs approximately 170 MW of
additional electricity production resources before the summer of 2010 and increasing annually to 2100 MWs of additional
capacity by 2014 to meet New England’s electricity reliability requirements (ISO Regional System Plan, 2005).
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the constraints upon potential energy imports into NEPOOL and found that in order to adequately supply
operable capacity, New England will need to begin to supply its own resources and rely less heavily on
neighboring systems for capacity during the 2009 through 2013 planning period (ISO-NE, 2005).

The EFSB found there was a need for at least 110 MW of energy resources beginning in 2007 with a
much greater need within the following years (EFSB Siting Decision, 2004). The EFSB also found a
need in New England for the capacity that would be provided by the proposed action for reliability and
economic purposes.

The New England region is heavily dependent on natural gas to meet its increasing demand for
energy. In New England natural gas accounts for 18 percent of the region’s total energy consumption and
approximately 40 percent of the fuel used to generate electricity, and consumption of natural gas is
expected to increase 31.6 percent by 2024 (The Power Planning Committee of the New England
Governor’s Conference, 2005). In addition, more than 9,000 MW of planned gas-fired power plants are
considered likely to be built in New York, Ontario, and Quebec, which would in turn compete with New
England’s limited gas supply and delivery infrastructure. The 1SO-NE has stated that over-reliance on
natural gas subjects the New England region to substantial price fluctuations that are influenced by a
variety of market-based factors (i.e., exercising of natural gas contractual rights, tight gas spot-market
trading), and physical factors (i.e., pipeline maintenance requirements and limited pipeline capacity).
Over-reliance on natural gas and other fossil fuel sources (e.g., coal) for the generation of electricity also
subjects the region to adverse air quality impacts associated with ground level ozone. There is, therefore,
a need for projects in New England that aid in diversifying the region’s energy mix in a manner that does
not significantly contribute to the region’s existing air quality concerns.

In summary, this final Environmental Impact Statement (final EIS) assesses the physical, biological
and socioeconomic, and human impacts of this proposed action and all reasonable alternatives, including
no action, in order to determine if the proposal is environmentally sound. A final decision would account
for the regional, state and local benefits and impacts as well as for the overall public interest of the United
States.

1.2 STATUTORY AND REGULATORY FRAMEWORK

The following information provides a discussion of Federal and State reviews required, including
legal authority, jurisdiction of the agency, and the regulatory process involved. The information is also
summarized in Table 1.2-1 (Tables are included in Appendix A). Cape Wind would be required by MMS
to construct, operate and decommission the proposed action in compliance with the terms and conditions
of required permits and approvals.

1.2.1 Federal Review

1.2.1.1 Outer Continental Shelf Lands Act of 1953 (OCSLA) as Amended on August 8,
2005

In November 2001, the applicant filed a permit application with the U.S. Army Corps of Engineers
(USACE), New England District, under Section 10 of the Rivers and Harbors Act of 1899, in anticipation
of constructing a wind energy facility located on Horseshoe Shoal in Nantucket Sound, Massachusetts.
However, the EPAct® amended the OCSLA (67 Stat. 462, as amended, 43 U.S.C. §1331 et seq.) to grant
primary authority to the DOI to authorize alternative energy projects on the OCS (43 U.S.C.
1337(p)(1)(C7)). The Secretary of the Interior has delegated primary responsibility for the environmental
analysis and regulatory oversight of such projects, including the proposed action, to the MMS.

% Enacted on August 8, 2005.
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In September 2005, the applicant requested from MMS a lease, easement, ROW and any other related
approvals to construct and operate the proposed action located on Federal submerged lands offshore of
Cape Cod, Massachusetts. This final EIS is prepared relevant to the authority granted to the Secretary of
the Interior under Section 388 of the EPAct (Pub. L. 109-058) and in accordance with the National
Environmental Policy Act of 1969 (NEPA).

1.2.1.2 National Environmental Policy Act of 1969

The NEPA of 1969 (42 U.S.C. 4321 et seq.) was implemented to ensure that Federal agencies
consider the environmental impacts of their actions, and protect the quality of the environment through
consideration of alternatives that would serve to avoid or minimize damage to the environment. The
Council on Environmental Quality (CEQ) Regulations for implementing NEPA (40 Code of Federal
Regulations [CFR] Parts 1500-1508) state that Federal agencies shall integrate the NEPA process at the
earliest possible time to ensure that the agency makes informed permitting decisions to avoid delays later
in the process, and to head off potential conflicts.

The NEPA requires that Federal agencies produce detailed statements on the environmental impacts
of proposed major Federal actions significantly affecting the quality of the human environment. On May
30, 2006, the MMS published a Notice of Intent (NOI) to prepare an EIS in the Federal Register (FR)
requesting written scoping comments and inviting participation by cooperating agencies. As the lead
agency in the NEPA process, the MMS is required to prepare the final EIS, accept public and agency
comments, and produce a Record of Decision (ROD). Based on the findings of the NEPA documentation
and other information, the MMS would determine whether to authorize the proposed action.

1.2.1.3 Section 10 of the Rivers and Harbors Act of 1899, and Section 404 of the Clean
Water Act (CWA)

Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 401 et seq.) prohibits the unauthorized
obstruction or alteration of any navigable water of the U.S. The construction of any structure in or over
any navigable water of the U.S., the excavating from or depositing of dredged material or refuse in such
waters, or the accomplishment of any other work affecting the course, location, condition, or capacity of
such waters is unlawful without prior approval from the USACE. The legislative authority to prevent
inappropriate obstructions to navigations was extended to installations and devices located on the seabed
to the seaward limit of the OCS by Section 4(e) of the OCSLA of 1953, as amended.

Section 404 of the CWA (33 U.S.C.81344) prohibits discharges of dredge or fill material into waters
of the United States, including wetlands without a permit from the USACE. Waters of the United States
include those waters and their tributaries, adjacent wetlands, and other waters or wetlands where
degradation or destruction could affect interstate or foreign commerce. Section 404 of the CWA defines
the landward limit of jurisdiction as the high tide line in tidal waters and the ordinary high water mark as
the limit in non-tidal waters. When adjacent wetlands are present, the limit of jurisdiction extends to the
limit of the wetland. The seaward limit is the 3.5 mile (5.6 km) state limit.

The installation of the Wind Turbine Generators (WTGs) and ESP, the installation of the submarine
cable systems, and the cable landfall transition structures would be subject to regulatory permitting
review and approvals under Section 10 jurisdiction, because the proposed action would be located in
designated navigable waters of the United States.

An Individual Permit application requesting Section 10 approval was filed on November 22, 2001,
and the applicant provided the USACE with information with respect to project modifications on June 30,
2005. In addition, the applicant will be required to update the USACE application to reflect Section 404
jurisdiction, which would be triggered as a result of the backfilling of a dredged area in the ocean. The

Cape Wind Energy Project 1-3 January 2009
Final EIS



U.S. Department of the Interior Section 1.0
M M S Minerals Management Service Introduction

dredged area would be temporarily used for the horizontal directional drill operations associated with the
installation of the submarine transmission cable where it comes ashore and then backfilled after
construction is completed (see Section 2.3.6). Based on a recent decision by the New England Division,
USACE, Section 404 jurisdiction is also now required to address impacts associated with jet plowing.

Note that in November 2001, the applicant filed an application with the USACE under the Rivers and
Harbors Act of 1899 (“Section 10 Permit”) to construct and operate a Scientific Measurement Devices
Station (SMDS) in Nantucket Sound. The USACE issued a Section 10 Permit for the SMDS on August
19, 2002, stating that “the data tower shall be completely disassembled and removed from the waterway
within five years of the start of construction.” On August 3, 2006, the applicant requested that the
USACE modify the condition in the Section 10 Permit to require the removal of the SMDS by October
31, 2012, and the USACE approved the time extension.

1.2.1.4 Clean Water Act - National Pollutant Discharge Elimination System

The U.S. Environmental Protection Agency (USEPA) is responsible for implementing certain
provisions of the CWA regulations, 40 CFR Part 122 to 125. The CWA prohibits the discharge of
pollutants into waters of the United States unless a National Pollutant Discharge Elimination System
(NPDES) permit has been issued (33 U.S.C. § 1342). The NPDES storm water permit program requires
operators of a construction site one acre or larger to obtain authorization to discharge storm water under a
NPDES Construction Storm Water Permit. The overall goal of this permit is to protect the quality and
beneficial uses of the surface water resources from pollution in storm water runoff from construction
activities. This goal is achieved through the development and implementation of a Storm Water Pollution
Prevention Plan (SWPPP) and associated Best Management Practices (BMPs).

Installation of the proposed onshore transmission lines and associated components would require a
NPDES General Stormwater Construction permit. The proposed onshore transmission line route is
approximately 5.9 miles (9.5 kilometers [km]) in length and therefore construction activities would result
in the alteration of more than one acre. A NPDES NOI for construction activities that includes general
project information and certification that the activity would not impact endangered or threatened species
would be submitted to the NPDES permitting authority. An application for a NPDES General
Stormwater Construction Permit would be filed prior to commencement of construction.

1.2.1.5 Section 7627 of the Clean Air Act (CAA)

The USEPA is also responsible for implementing sections of the CAA (42 U.S.C. 7627) relating to
air emissions from certain OCS activities. Section 7627 was added to the CAA by amendment in 1990 in
order to establish requirements for controlling air emissions from “sources” on the OCS in order to attain
and maintain Federal and State ambient air quality standards. The regulations of the USEPA under
Section 7624 (40 CFR 55.1, et seq.) define an “OCS Source” subject to such provisions as any equipment,
activity, or facility that: (1) emits or has the potential to emit any air pollutant; (2) is regulated under the
OCSLA; and (3) is located on the OCS or in or on waters above the OCS. With respect to vessels,
Section 55.2 of the Regulations specifies that vessels shall not constitute an “OCS Source” unless they
are: (1) permanently or temporarily attached to the seabed and erected thereon and used for the purpose of
exploring, developing or producing resources there; or (2) physically attached to an OCS facility. It
further provides, however, that the emissions of vessels associated with an OCS Source shall be
considered direct emissions of such a source while at the source, and while en route to or from the source
when within 25 miles (40.2 km) of the source.

The applicant is seeking a permit from the USEPA under the foregoing provisions for its activities on
the OCS during construction.
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Section 55.4 of the USEPA regulations requires an applicant to submit an NOI to the USEPA, with
copies to the air pollution control agencies of the nearest onshore areas adjacent, not more than 18 months
prior to submitting an application for a preconstruction USEPA permit. The NOI information includes
the facility description and estimates of potential emissions, and emissions from vessels associated with
the proposed OCS Source when at or en route to or from the OCS Source, as referenced above. The
applicant filed an NOI with the USEPA on December 7, 2007. The EPA will review the NOI and
determine whether air modeling is required, and coordinate the establishment of an appropriate air quality
modeling protocol as necessary.

1.2.1.6 United States Code 49, Section 44718

The Federal Aviation Administration’s (FAA’s) authority to promote the safe and efficient use of the
navigable airspace, whether concerning existing or proposed structures, is predominantly derived from 49
U.S.C. 44718. Title 14, CFR, Part 77, Objects Affecting Navigable Airspace, was adopted to establish
notice criteria for proposed construction or alteration that would protect aircraft from encountering
unexpected structures. The regulations apply to structures located within any state, territory, or
possession of the United States, within the District of Columbia, or within territorial waters (13.8 miles
[22.2 km]) surrounding such states, territories, or possessions.

Any vertical structure greater than 200 feet (ft) (61 meters [m]) in height must have FAA approval to
avoid or minimize obstruction to navigable air space. The height of individual WTGs would exceed this
200-foot threshold (overall height of 440 ft [134 m] mean sea level [MSL]), and therefore require FAA
approved lighting/marking. All 130 WTGs are subject to FAA review and authorization. On September
25, 2002, the applicant filed a Notice of Proposed Construction or Alteration (FAA Form 7460-1) with
the FAA, pursuant to 14 CFR Part 77, Objects Affecting Navigable Airspace, for each proposed WTG
location. The FAA issued a Determination of No Hazard to Air Navigation on April 9, 2003
(Appendix B).

On August 27, 2004 the applicant requested an extension on the April 9, 2003 Determination due to
delays in obtaining permits to start construction. The FAA granted the extensions on October 5, 2004.
The FAA initiated an appeal of the original April 9, 2003 determinations based on their receipt of two
petitions requesting discretionary review of the determinations. The FAA reviewed the new information
submitted and upheld the original Determination of No Hazard on August 2, 2005 which expired on
February 7, 2007. As a result of the reconfiguration of the WTG’s, design changes that increased rotor
height from 417 ft (127 m) to 440 ft (134 m), and the release of new lighting guidelines by the FAA, the
applicant has submitted a request for a new Determination of No Hazard. The revised configuration was
circulated as Aeronautical Studies #2006-ANE-1078-OE through 2006-ANE-1207-OE. FAA issued a
public notice on April 25, 2007 and has stated that those determinations are pending. MMS has also
requested a new letter from FAA to confirm that the proposed turbine locations would not have a negative
impact on aviation. FAA provided a response to MMS in late summer 2008, indicating their evaluation is
not complete (see Appendix B).

1.2.1.7 U.S. Coast Guard (USCG) Regulations

Pursuant to 33 CFR part 66.0, Subpart 66.01 and under the provisions of 46 U.S.C. and 33 U.S.C. 30,
the USCG has safety and regulatory jurisdiction over projects located in navigable waters of the United
States. The proposed action constitutes a fixed structure in navigable waters of the United States, which
requires private aids to navigation marking. A permit application to establish and operate Private Aid-to-
Navigation to a Fixed Structure has not yet been filed.

All 130 WTGs and the ESP are subject to USCG review for authorization to mark and light the
WTGs and ESP. USCG Sector Southeastern New England (formally Marine Safety Office, Providence),
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which has jurisdiction over general navigation in the site of the proposed action, has coordinated a
Navigational Risk Assessment. This Risk Assessment prepared at the direction of, and in consultation
with, the USCG provides a qualitative assessment of navigational risks related to the proposed action.
The analyses required by the USCG are outlined in a letter to the USACE dated February 10, 2003
(Appendix B). Subsequent to the release of the USACE draft EIS/draft Environmental Impact Report
(draft EIR) in November of 2004, the applicant was required to revise the 2003 Navigational Risk
Assessment to incorporate design changes and new information and to address topics requested by the
USCG in its letter of February 14, 2005. In addition, several more recent radar impact studies have been
undertaken that has resulted in the development of additional navigation safety impact mitigation
measures by the applicant, as well as the USCG (see Section 9.0).

1.2.1.8 USCG Reauthorization Act of 2006

Section 414(a) of the Coast Guard and Maritime Transportation Act of 2006 (Public Law 109-241,
H.R. 5681) requires the Commandant of the Coast Guard to “not later than 60 days before the date
established by the Secretary of the Interior for publication of a draft environmental impact
statement... specify the reasonable terms and conditions... necessary to provide for navigational safety
with respect to the proposed lease, easement, or ROW and each alternative to the proposed lease,
easement, or ROW considered by the Secretary (of the Interior).” The USCG has provided terms and
conditions (see Appendix B) in response to this Congressional mandate. The terms and conditions are
considered by the Coast Guard to be reasonable and the minimum necessary to provide for navigational
safety. The provision of the terms and conditions to MMS does not imply or indicate that the Coast
Guard summarily approves or disapproves of the proposed action. The USCG also provided responses to
comments on navigation.

1.2.1.9 Executive Order 12898

The USEPA Headquarters Office of Environmental Justice defines environmental justice as the
following:

“Environmental Justice is the fair treatment and meaningful involvement of all people
regardless of race, color, national origin, or income with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies. Fair
treatment means that no group of people, including a racial, ethnic, or socioeconomic
group, should bear a disproportionate share of the negative environmental consequences
resulting from industrial, municipal, and commercial operations or the execution of
federal, state, local, and tribal programs and policies.” (Executive Order 12898,
February 11, 1994)

The need to perform an environmental justice analysis for the proposed action is related to the
establishment of Executive Order 12898, entitled “Federal Actions to Address Environmental Justice in
Minority Populations and Low Income Populations” (February 11, 1994). The order requires Federal
agencies to consider disproportionate adverse human health and environmental impacts on minority and
low-income populations.

The focus of an environmental justice analysis is the determination of whether the construction and
operation of a proposed action would have both adverse and disproportionate impacts on minority and
low income populations. Minority populations are generally defined by USEPA as areas that have a
“meaningfully greater” percent of minorities than the general population in the surrounding area, and low
income populations are defined based on the U.S. Census poverty statistics. In performing the
environmental justice analysis, the MMS has used the methodology in USEPA’s “Final Guidance for
Incorporating Environmental Justice Concerns in USEPA’s NEPA Compliance Analyses, April 1998.”
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Refer to the results of the Environmental Justice Review that are provided in the Socioeconomic section
at 5.3.3.3. Information on agency consultations is provided in Section 7.0.

1.2.1.10 Coastal Zone Management Act Federal Consistency Review

Pursuant to 16 USC 1454 and 1465, the Coastal Zone Management Act (CZMA) requires that it be
national policy to preserve, protect, develop, and where possible, to restore or enhance, the resources of
the nation’s coastal zone. The mapped coastal zone of Massachusetts includes the lands and waters
within an area defined by the seaward boundary of the state’s mapped territorial sea (generally 3.5 miles
[5.6 km] from shore), extending from the Massachusetts/New Hampshire border south to the
Massachusetts/Rhode Island border, and landward to 100 ft (30.5 m) inland of specified major roads, rail
lines, or other visible ROWSs. The coastal zone includes all of Cape Cod, Martha's Vineyard and
Nantucket. Federal consistency jurisdiction extends to any federally licensed or permitted activities
occurring in the OCS that may have a reasonably foreseeable effect on land or water uses or natural
resources of the Massachusetts coastal zone (15 CFR 930.11(b)). The applicant filed with the
Massachusetts Executive Office of Environmental Affairs, Coastal Zone Management Program for a
Federal Consistency Certification on July 23, 2008. The Rhode Island Coastal Resources Management
Council requested that the applicant file for Federal Consistency Certification in Rhode Island to address
work associated with the staging area in Quonset and any transportation of equipment that takes place in
Rhode Island waters. The applicant filed the Rhode Island consistency statement and on July 30, 2008,
the Rhode Island Coastal Resources management council sent notification that it concurred with the
determination that the proposed action was consistent with its federally approved management program.
MMS will process the Cape Wind Energy Project under the Coastal Zone Management Act implementing
regulations 15 CFR part 930 subpart D - Consistency for Activities Requiring a Federal License or
Permit. As such, MMS would not be able to grant the proposed lease, license, or permit until 1) the
effected States concur with the applicant's Consistency Certification (CC), 2) concurrence by the States is
conclusively presumed (if no State objection within 6 months of State receipt of the CC), or 3) the
applicant would successfully appeal any objection to the Secretary of Commerce.

1.2.1.11 Oil Pollution Act of 1990

The Oil Pollution Act of 1990 (OPA) (33 U.S.C. 2701 to 2761) amended the CWA and addressed the
wide range of problems associated with preventing, responding to, and paying for oil pollution incidents
in navigable waters of the United States. It created a comprehensive prevention, response, liability, and
compensation regime to deal with vessel- and facility-caused oil pollution to U.S. navigable waters. The
OPA greatly increased federal oversight of maritime oil transportation, while providing greater
environmental safeguards by: setting new requirements for vessel construction and crew licensing and
manning, mandating contingency planning, enhancing federal response capability, broadening
enforcement authority, increasing penalties, creating new research and development programs, increasing
potential liabilities, and significantly broadening financial responsibility requirements. The OPA requires
oil storage facilities and vessels submit to the authorizing Federal agency, plans detailing how they will
respond to their worst case discharge. The OPA also requires the development of Area Contingency
Plans to prepare and plan for oil spill response on a regional scale.

The Qil Spill Response Plan must also comply with the MMS regulations at 30 CFR 254, “Oil Spill
Response Requirements for Facilities Located Seaward of the Coastline.” These regulations require
owners/operators of oil handling, storage, or transportation facilities located seaward of the coastline to
submit a spill response plan to MMS for approval prior to facility operation.

1.2.1.12 Endangered Species Act (ESA)

The Endangered Species Act of 1973 defines “endangered” as “any species which is in danger of
extinction throughout all or a significant portion of its range.” “Threatened” is defined as “any species
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which is likely to become endangered within the foreseeable future throughout all or a significant portion
of its range.” Section 7 of the ESA (P.L. 93-205, 16 U.S.C. 1531 et seq.) directs all federal agencies to
use their existing authorities to conserve threatened and endangered (T&E) species and, in consultation
with the United States Fish & Wildlife Service , a branch of the Department of the Interior, and NOAA
Fisheries Service (NOAA Fisheries) (formerly the National Marine Fisheries Service), found in the
Department of Commerce, National Oceanic and Atmospheric Administration (NOAA), to ensure that
their actions do not jeopardize listed species or destroy or adversely modify critical habitat. Section 7(a)
of the Endangered Species Act requires that Federal agencies ensure that activities they authorize, fund or
carry out do not jeopardize the continued existence of listed species nor adversely modify any designated
critical habitat of such species.

Any takings of marine mammals listed as threatened or endangered under the ESA must be
authorized under both the ESA and the Marine Mammal Protection Act (MMPA). The ESA takes are
authorized by either an Incidental Take Statement (ITS) under Section 7 (for Federal agency actions) or a
Section 10 permit (for private citizens). If the USFWS or NOAA Fisheries determines an action is likely
to adversely affect a species (this would include any taking actions under the MMPA), formal
consultation is required. The Federal action agency prepares a Biological Assessment (BA) to present the
analysis of the project to USFWS and NOAA Fisheries. USFWS and NOAA Fisheries then use the BA
and any other information they deem necessary to prepare a “Biological Opinion” (BO) which assesses
whether the action is likely to jeopardize the existence of the species. The BO may include binding and/or
discretionary recommendations to reduce impact. An ITS is a component of the BO, and it is this
statement which allows the incidental take.

In regards to the proposed action, MMS has been in informal consultation under Section 7(a)(2) of the
ESA with both the FWS and NMFS since January 2006 and has been in formal consultation since May
2008 when the BA was issued.

1.2.1.13 The Marine Mammal Protection Act (MMPA)

The MMPA of 1972 protects all marine mammals. The primary government agency responsible for
enforcing the MMPA is NOAA Fisheries. Under the MMPA, the Secretary of Commerce is responsible
for ensuring the protection of cetaceans (whales, porpoises, and dolphins) and pinnipeds (seals and sea
lions) except walruses. The Secretary of the Interior is responsible for ensuring the protection of sea
otters, polar bears, walruses, and manatees.

Section 101(a)(5) (A-D) of the MMPA prohibits, with certain exceptions, the taking of marine
mammals in United States waters and on the high seas, and the importation of marine mammals and
marine mammal products into the U.S. Congress defines “take” as “harass, hunt, capture, or Kill, or
attempt to harass, hunt, capture or kill any marine mammal.” In 1986, Congress amended both the
MMPA, under the incidental take program, and the ESA to authorize takings of depleted (and endangered
or threatened) marine mammals, again provided the taking (lethal, injurious, or harassment) was small in
number and had a negligible impact on marine mammals. In 1994, MMPA section 101(a)(5) was further
amended to establish an expedited process by which citizens of the U.S. can apply for an authorization to
incidentally take small numbers of marine mammals by “harassment”, referred to as Incidental
Harassment Authorizations or IHAS.

Harassment, injury or mortality may be authorized through the Small Take Authorization Program
if: the total taking will: occur in a specified geographical area; have a negligible impact on the species or
stock; be small in number; and would not have an adverse impact on Arctic subsistence users.
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MMS has been informally consulting with NOAA Fisheries regarding the applicant’s proposal since
January 2006 and has been in formal consultations since May 2008 when the BA was issued. This has
included individual phone calls and emails between MMS and NOAA Fisheries.

The applicant has informed MMS that it intends to seek authorization from NOAA Fisheries under
the MMPA. Therefore, MMS will require that the MMPA authorization be completed and a copy
provided to MMS before activities are allowed to commence under any MMS issued lease or other
authority that may result in the taking of marine mammals.

1.2.1.14 The Magnuson-Stevens Fishery Conservation and Management Act
(Magnuson-Stevens Act)

The purposes of the Magnuson-Stevens Act (P.L. 94-265, 16 U.S.C. 1801 et seq.) are to conserve and
manage the fishery resources off the U.S. coasts; manage the U.S. anadromous species and continental
shelf fishery resources; support the implementation and enforcement of international fishery agreements
for the conservation and management of highly migratory species; promote domestic commercial and
recreational fishing under sound conservation and management principles; provide for preparation and
implementation of fishery management plans to achieve and maintain the optimum yield of each fishery
on a continuing basis; establish Regional Fishery Management Councils to protect fishery resources
through preparation, monitoring, and revision of plans that allow for participation of states, fishing
industry, consumer and environmental organizations; encourage the development of underutilized U.S.
fisheries; and promote the protection of essential fish habitat (EFH). To promote the protection of EFH,
Federal agencies are required to consult on activities that may adversely affect designated EFH. The
responsible agency is NOAA Fisheries, Department of Commerce. This assessment includes a list and
description of species with designated habitat, potential impacts to those species and their habitat, and
proposed mitigation.

1.2.1.15 Migratory Bird Treaty Act and Migratory Bird Executive Order 13186

The Migratory Bird Treaty Act (16 U.S.C. 703-712) is a domestic law that implements the United
States’ commitment to international conventions with Canada (1916), Mexico (1936), Japan (1972) and
Russia (1978) for protection of shared migratory bird resources (USFWS, 2002). The Act prohibits the
taking, Killing, possession, transportation, and importation of migratory birds, their eggs, parts, and nests,
except when specifically authorized by the Department of the Interior. While the Act has no provision for
allowing an unauthorized take, it must be recognized that some birds may be killed at structures such as
wind turbines even if all reasonable measures to avoid it are implemented. The USFWS Office of Law
Enforcement carries out its mission to protect migratory birds through investigations and enforcement,
and also through fostering relationships with individuals and industries that proactively seek to eliminate
their impacts on migratory birds. While it is not possible under the Act to absolve individuals,
companies, or agencies from liability if they follow recommended interim guidelines established by
USFWS, May 13, 2003, the Office of Law Enforcement and Department of Justice have used
enforcement and prosecutorial discretion in the past regarding individuals, companies, or agencies who
have made good faith efforts to avoid the take of migratory birds.

Executive Order 13186, “Responsibilities of Federal Agencies to Protect Migratory Birds”, was
issued in 2001 and is designed to create a more comprehensive strategy for migratory bird conservation
by the Federal government (USFWS, 2007). The Executive Order provides a specific framework for the
Federal government’s compliance with treaty obligations to Canada, Mexico, Japan, and Russia.

Executive Order 13186 requires any Federal agency taking actions that have, or are likely to have, a
measurable negative effect on migratory bird populations to develop and implement, within two years, a
Memorandum of Understanding (MOU) with the USFWS that shall promote the conservation of
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migratory bird populations. The MOU shall support the conservation of migratory birds through
integrating bird conservation principles, measures and practices into agency activities and by avoiding or
minimizing the impacts of activities to migratory birds. In addition, it shall restore and enhance the
habitat of migratory birds, as practical; prevent or minimize the pollution or destruction of the
environment for the benefit of migratory birds; design migratory bird habitat and population conservation
principles, measures and practices into agency plans and planning processes; ensure environmental
analyses of Federal actions or other environmental review processes; evaluate the effects of actions on
migratory birds; and promote research and information exchange related to the conservation of migratory
birds. Even before completion of a MOU Federal agencies are encouraged to immediately begin
implementing migratory bird conservation measures.

The USFWS would lead coordination and implementation of the Executive Order and the Act and
provide training opportunities to other Executive Branch agencies and departments. An interagency
Council for the Conservation of Migratory Birds would monitor and oversee progress in the
implementation of the Executive Order. The Council is to include representation, at the bureau
director/administrator level, from the Departments of the Interior, State, Commerce, Agriculture,
Transportation, Energy, Defense, USEPA, and from such other agencies as appropriate.

1.2.1.16 National Historic Preservation Act (NHPA)

The goal of the NHPA (P.L. 89-665, 16 U.S.C. 470, et seq.), established in 1966, is to have federal
agencies act as responsible stewards of our nation's resources when their actions affect historic properties.
Section 106 of the NHPA requires federal agencies, including MMS, to take into account the effects of
their undertakings (including the issuance of leases) on historic properties and afford the Advisory
Council on Historic Preservation a reasonable opportunity to comment on such undertakings. Historic
properties include districts, sites (both prehistoric and historic), buildings, structures, and objects that are
included in or eligible for inclusion in the National Register of Historic Places.

After reviewing and evaluating the comments received on the draft EIS, MMS initiated formal
consultation and held meetings on July 23, 2008 and September 8 an 9, 2008, under Section 106 of the
National Historic Preservation Act with the State Historic Preservation Officer (SHPO), Tribal Historic
Preservation Officers of the federally recognized Wampanoag tribes of Mashpee and Aquinnah, the
ACOE, the National Trust for Historic Preservation, local governmental agencies, and other interested
parties pursuant to the regulations at 36 CFR 800. MMS is not utilizing 36 CFR 800.8 for conducting
formal consultations under Section 106 concurrently with NEPA, but rather is pursuing the consultation
independently. Because it was determined that National Historic Landmarks (i.e., the Kennedy
Compound and the Nantucket Historic District) may suffer adverse visual effects from the proposed
project, the Advisory Council for Historic Preservation and the National Park Service (representing the
Secretary of Interior) were also invited to consult. Further details on the 106 consultation process are
provided in Section 7.0 of this final EIS.

1.2.2 State Regulatory Permitting and Consistency

1.2.2.1 Massachusetts Environmental Policy Act (MEPA)

The MEPA (G.L.c.30 88 61 through 62H, 301 CMR 11.00) jurisdiction occurs when an entity
undertakes certain activities in the Commonwealth of Massachusetts that requires one or more State
permits but does not involve financial assistance. The scope of an Environmental Impact Report (EIR)
document, if required, is generally limited to those aspects within the subject matter of any required State
permits that are likely, directly or indirectly, to cause damage to the environment. The MEPA review
process includes an alternative analysis, environmental impact assessments, analyses of consistency with
applicable state regulations and policies, and implementation of appropriate mitigation measures.

Cape Wind Energy Project 1-10 January 2009
Final EIS



U.S. Department of the Interior Section 1.0
M M S Minerals Management Service Introduction

The applicant filed an Environmental Notification Form with the MEPA Office on November 15,
2001. The Secretary of Environmental Affairs issued an ENF Certificate on April 22, 2002 calling for an
EIR and defining the scope of the required EIR. On May 28, 2003, the Secretary expanded the Scope of
the April 22, 2002 EIR requirements to include Chapter 91 variance considerations and the Massachusetts
Ocean Management Initiative. The applicant filed a draft EIR with the MEPA Office on November 15,
2004. The Secretary issued a DEIR Certificate on March 3, 2005 calling for a Notice of Project Change
(NPC) and a final EIR, defining the scope of the required final EIR (Appendix B).

A NPC was filed with the MEPA office on June 30, 2005. The change involved the relocation of
turbines from state waters to Federal waters due to changes in the state territorial 3.5 mile (5.6-km) limits.
The effect of the boundary change expanded the 3.5 mile (5.6 km) state territorial boundary further into
Nantucket Sound, resulting in 10 proposed turbine locations and an additional 1 mile (1.6 km) of 115 kV
submarine cable system falling within the new boundary. MEPA issued a Certificate on the NPC on
August 8, 2005. A Final EIR was filed with MEPA on February 15, 2007 and on March 29, 2007 the
FEIR Certificate was issued inclusive of Section 61 findings that provide for Project mitigation (see
Appendix B).

It should be noted that Massachusetts recently passed the Oceans Act, which requires the Secretary of
Energy and Environmental Affairs to develop a comprehensive ocean management plan, following a
scientific and stakeholder process that leads to a draft plan by summer of 2009, and the final promulgation
of the plan by December 31, 2009. As the plan has not yet been drafted, it would not be applicable to the
proposed action.

1.2.2.2 Energy Facility Siting Board (EFSB) Review

The EFSB is an independent state review board within the Department of Public Utilities (DPU). The
EFSB reviews proposals to construct certain energy facilities, including large power plants, electric
transmission lines, and natural gas pipelines. Pursuant to G.L. Chapter 164, § 69J and the regulations at
980 CMR 1.00, 2.00, 6.00, and 9.00, no applicant shall commence construction of a “facility” unless a
petition for approval of construction has been granted by the EFSB. Pursuant to G.L. Chapter 164, §
69G, a jurisdictional “facility” includes “a new electric transmission line having a design rating of 69 kV
or more and which is one mile or more in length on a new transmission corridor.”

In accordance with G.L. c. 164, 8 69H, the EFSB is responsible for implementing energy policies to
provide a reliable energy supply for the Commonwealth with a minimum impact on the environment at
the lowest possible cost. When reviewing proposals to construct electric transmission lines, the EFSB is
required to consider several things. First, it must evaluate the need for new transmission resources.
Second, it must consider whether activities will be consistent with the enforceable policies of
Massachusetts coastal management plan.

The applicant and Commonwealth Electric Company d/b/a NSTAR Electric filed a joint Petition to
the EFSB, on September 17, 2002, for an approval of construction for a new electric transmission line
located within the mapped 3.5 mile (5.6 km) state territorial sea boundary. The Petition was for electric
transmission lines to serve the public interest by transmitting wind-generated alternative energy to the
Commonwealth of Massachusetts and New England from the offshore proposed action located in Federal
waters in Nantucket Sound. The Petition sought approval for construction of the two jurisdictional 115
kV transmission lines approximately 18 mile (29 km) and 12.5 mile (20.1 km) within the Massachusetts
Coastal Zone in length in order to transmit the generated electricity to the New England transmission grid.
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In their May 11, 2005 Final Decision®, the EFSB approved the joint petition of the applicant and
NSTAR Electric to construct two new 115 kV electric transmission lines, approximately 18 mile (29 km)
in length, for the purpose of interconnecting a proposed offshore wind energy generating facility in
Nantucket Sound with the regional electric grid in New England. This decision was upheld on appeal in
December 2006.

In addition to the above approval, the applicant filed a petition on November 19, 2007 with the
Massachusetts EFSB a request a three year extension of the commencement of construction date and,
pursuant to G.L. c. 164 8 72, a determination that the transmission line was necessary, would serve the
public convenience and would be consistent with the public interest. Approval of the section 72 request
was granted on May 2, 2008.

1.2.2.3 Massachusetts Chapter 91 Waterways Regulations

The Massachusetts Department of Environmental Protection (MassDEP) requires written
authorization in the form of a license or permit to perform any construction, placement, excavation,
addition, improvement, maintenance or removal of any fill or structures in tidelands or other waterways
of the Commonwealth. The geographic areas subject to Chapter 91 jurisdiction include certain filled
tidelands, flowed tidelands, and submerged lands out to the mapped, 3.5 mile (5.6 km) state territorial sea
boundary.

In Chapter 91, the Massachusetts Waterfront Act (G.L. ¢. 91, 310 CMR 9.00), the Legislature
specified its intention to protect the rights of the public in tidelands by ensuring that the uses and
activities of tidelands are limited to water-dependent uses or otherwise serve a proper public purpose.
The basic goals of the Waterways Program administered by MassDEP include protecting and promoting
tidelands for fishing, shipping, marine transportation, infrastructure facilities, marine terminals, and other
activities and facilities that cannot reasonably be located away from tidal or inland waters.

Chapter 91 jurisdiction applies to the proposed action relative to the installation and construction of
the proposed submarine transmission cables located in and over the submerged lands and flowed tidelands
of the Commonwealth in Lewis Bay and Nantucket Sound, as well as the intertidal shoreline area of
Lewis Bay at the proposed cable landfall location in the Town of Yarmouth. These cables are located
within the Massachusetts Cape and Islands Ocean Sanctuary (C1OS). The applicant filed a Chapter 91
Waterways License application on October 6, 2008.

1.2.2.4 Massachusetts Water Quality Certification (WQC) Regulations

The MassDEP requires that any dredging or dredged material disposal of more than 100 cubic yards
(yd®) must obtain a WQC pursuant to 314 CMR 9.04(12) and is subject to the criteria at 314 CMR 9.07
and the requirements at 314 CMR 4.00 (314 CMR 4.00 and 314 CMR 9.00 are adopted pursuant to § 27
of the Massachusetts Clean Waters Act, M.G.L. c. 21, 8§ 26 through 53).

The transition of the interconnecting 115 kV submarine transmission lines from water to land would
be accomplished through the use of horizontal directional drilling (HDD) methodology. To facilitate the
HDD operation, a temporary cofferdam would be constructed at the end of the boreholes. The cofferdam
would be approximately 65 ft (20 m) wide and 45 ft (14 m) long and would be open at the seaward end to
allow for manipulation of the HDD conduits. Approximately 840 yd® of sediment would be dredged from
within the cofferdam pit temporarily and replaced upon completion of the submarine cable system. No
removal of sediment outside of the cofferdam would be required. This dredging and backfilling

* The Final Decision can be downloaded from the DPU’s website at http://www.mass.gov/dte/siting_board.htm.
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component would be subject to a 401 Water Quality Certificate. In addition, a Section 401 Water Quality
Certificate would also be required for the jet plow embedment of the submarine cable. A 401 WQC
application was filed with the MassDEP on November 2, 2007 and was issued on August 15, 2008.

1.2.25 Massachusetts Highway Department (MassHighway) Access Agreements and
Massachusetts General Law (M.G.L.) Chapter 30, Section 61 Findings

The MassHighway primary responsibilities are the design, construction, and maintenance of the
Commonwealth’s state highways and bridges. The MassHighway jurisdiction would apply to the
installation of the onshore transmission line route via trenchless technologies (i.e., HDD, horizontal
boring, or pipe jacking) under the State highways Route 28 and Route 6. In addition, the applicant would
require MassHighway access agreements for maintenance access to the onshore cable system occurring
within state highway ROWs.

The applicant is required to file a Permit to Access State Highway from the MassHighway.
Engineering plans and specifications must show that there is safe and efficient access to the state
highways thereby protecting the operational integrity of these roadways. Plan review and approval are
based on the standards presented in the Manual on Uniform Traffic Control Devices, and any technical
policies issued by MassHighway. The applicant must also receive the M.G.L. Chapter 30, Section 61
findings of MassHighway. The applicant filed for an Application for a Permit to Access State Highway
on November 1, 2007 and was approved July 22, 2008.

1.2.26 M.G.L c. 9 § 27C and Chapter 254 of the Acts of 1988, Per Regulations at 950
CMR 70.00 and 71.00

The Massachusetts Historical Commission (MHC) was established by legislature in 1963 to identify,
evaluate, and protect the historical and archaeological assets of the Commonwealth and maintain the State
Register of Historic Places. The MHC contains 18 members appointed by the Governor and the Secretary
of State. The Secretary of State serves as the MHC chair and appoints the State Archaeologist, who
issues permits for onshore archaeological field investigations. The Massachusetts Board of Underwater
Archaeological Resources (MBUAR), part of the Executive Office of Environmental Affairs (EOEA),
issues permits for underwater archaeological investigations in state waters. These entities ensure field
investigations are conducted to applicable standards. The MHC contains the office of the SHPO, who is
designated by the Federal Secretary of the Interior to implement Section 106 of the NHPA, as amended.
The SHPO nominates significant historic resources in Massachusetts to the NRHP, and reviews Federal
projects for their impact on historic properties, in accordance with Section 106 and the Federal regulations
of the ACHP.

The MHC provides comments to EOEA, under M.G.L c. 9 § 27C and Chapter 254 of the Acts of
1988, per regulations at 950 CMR 70.00 and 71.00. The MHC advises EOEA as to the presence or
absence of significant archaeological or historic resources that could be affected within the state territorial
boundaries, and, if those effects are determined to be adverse, would comment on measures to avoid,
minimize and/or mitigate those effects. The MHC has been invited to participate as a cooperating agency
in the preparation of this EIS and is a consulting agency in the NHPA process (Refer to Section 7.2 for
further information).

1.2.2.7 Section 1856 of the Magnuson-Stevens Act

Massachusetts Division of Marine Fisheries (MassDMF) is primarily responsible for the protection
and enhancement of the Commonwealth’s marine fishery resources and for the promotion and regulation
of commercial and sport fishing. In addition, for the exclusive purpose of managing highly migratory and
OCS fishery resources, state regulatory jurisdiction extends to that part of the pocket of water west of the
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seventieth meridian west of Greenwich in Nantucket Sound necessary to establish consistent fishing
regulations throughout the Sound.

During the MEPA Review Process, the MassDMF performed an analysis of proposed action effects
on existing fisheries resources. In addition, MassDMF also reviewed and considered potential effects of
the proposed action on highly migratory and/or OCS fishery resources.

The proposed action area is designated as EFH for several fishery resources. An EFH assessment has
been completed to address the requirements of the Magnuson-Stevens Act. In addition, MassDMF had
the opportunity to participate and comment on the EFH Assessment process under the MMS NEPA
process.

1.2.2.8 302 CMR 5.00 and M.G.L. c. 132A, 8§ 13, 16 and 18

The Massachusetts Department of Conservation and Recreation (MDCR) is responsible for the
protection of the ecology and appearance of the waters in the five (5) state-designated ocean sanctuaries
(out to the mapped 3.5 mile state territorial sea boundary) pursuant to 302 CMR 5.00 and M.G.L. c.
132A, 88 13, 16 and 18. Portions of Nantucket Sound are located within the CIOS.

The WTG array, inner-array cables and ESP would be located outside of MDCR’s Ocean
Sanctuaries’ jurisdiction. However, portions of the submarine cable connecting the ESP to the landfall
would be within the CIOS.

No separate permit or authorization is required by the Ocean Sanctuaries Act (OSA); rather the
provisions of the OSA are implemented by the state agencies with permitting authority for a project
subject to the OSA, for example, the EFSB, MassDEP (Chapter 91) and the Massachusetts CZMP review
process. A transmission line is a permitted use in an Ocean Sanctuary if approved by the EFSB pursuant
to the OSA at c.132A 8§16 and 3.02 CMR 5.08(3).

1.2.2.9 Interconnection Approval by ISO-NE

In New England, the connection of a bulk power generation system into the electricity grid requires a
System Impact Study to assess the impact on functionality and reliability of the grid electric system and to
assess what if any improvements need to be made to the electric system to safely accommodate the
proposed action. On April 2, 2002, the applicant entered into a System Impact Study Agreement with
ISO-NE, the independent operator of New England’s bulk power generation and transmission system. On
October 6, 2005, 1SO-NE approved the applicant’s application for interconnection pursuant to Section
1.3.9 of ISO-NE Transmission, Markets and Services Tariff. The applicant, by letter dated June 19, 2006,
requested that 1ISO-NE revise the projected Commercial Operation Date and Initial Synchronization Date
for the Cape Wind Project. On November 9, 2006, the ISO-NE granted the applicant’s request to revise
the Commercial Operation Date of the Cape Wind Project to November 2010 and the Initial
Synchronization Date to June 2009.

1.2.2.10 Compliance with 1997 Electric Utility Industry Restructuring Act (EUIRA)

The EUIRA at Section 50, codified at G.L. c. 25A §11F, introduced a State RPS that requires that
specified minimum percentages of retail sales within Massachusetts must come from new renewable
resources, which are defined to include wind energy proposals such as the proposed action. Such
minimum percentages commence in 2003 with one percent, and increase annually at a rate of one-half of
one percent through 2009, and increase thereafter at the discretion of the Massachusetts Division of
Energy Resources (DOER).
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1.2.3 Local and Regional Regulatory Jurisdictions and Reviews

1.2.3.1 The Massachusetts Wetlands Protection Act - Yarmouth

To protect the Commonwealth’s wetland resources, the Massachusetts Wetlands Protection Act
(WPA), Rivers Protection Act and regulations, and the Yarmouth Wetlands By-laws require approval
from the Yarmouth Conservation Commission before activities can take place that would impact
jurisdictional wetlands.

MassDEP and the Town of Yarmouth jurisdiction would include the submarine portion of the
transmission line located within the mapped 3.5 mile (5.6 km) state territorial sea boundary and onshore
cable components of the proposed action. Wetlands have been identified in the vicinity of the
transmission cable route seaward and within the State territorial limit of Nantucket Sound and in the town
of Yarmouth waters in Lewis Bay, and along the onshore transmission cable route. The Yarmouth
Conservation Commission would exercise jurisdiction over the installation of the onshore cable located
within the statutory 100 foot (30.5 m) buffer zone abutting wetland resources, and the submarine portion
of cable located in Lewis Bay and out to the mapped 3.5 mile (5.6 km) state territorial sea boundary. In
Massachusetts, the permit application is called a NOI. An NOI was filed with the Yarmouth
Conservation Commission on November 15, 2007.

1.2.3.2 The Massachusetts Wetlands Protection Act - Barnstable

To protect the Commonwealth’s wetland resources, the Massachusetts WPA, Rivers Protection Act,
and regulations and the Barnstable Wetlands Ordinance require approval from the Barnstable
Conservation Commission before activities can take place that would impact jurisdictional wetlands.

The MassDEP and the Town of Barnstable jurisdiction would include the submarine portion of the
transmission line located within the mapped 3.5 mile (5.6 km) state territorial sea boundary and the
onshore cable components of the proposed action. The Barnstable Conservation Commission jurisdiction
covers the installation of the portion of the submarine cable route located in the town of Barnstable waters
in Lewis Bay. The onshore cable route located in Barnstable would not be located within any wetland
resource areas and/or buffer zones. An NOI was filed with the Barnstable Conservation Commission on
November 15, 2007.

1.2.3.3 Cape Cod Commission

The Cape Cod Commission was created in 1990 by the Massachusetts General Court (state
legislature) pursuant to the Cape Cod Commission Act (CCCA). The mission of the Commission is to
manage growth, protect Cape Cod’s unique environment and character, and foster a healthy community
for present and future generations. The Commission acts as a regional planning and land use agency in
the region known as Cape Cod — Barnstable County. As required by the CCCA, the commission created
a Regional Policy Plan (RPP) that was then approved by the Assembly of Delegates of Barnstable
County. The RPP, which is also implemented by the Commission, sets goals for development of Cape
Cod. In order to safeguard the unique environment and cultural landscape of Cape Cod, the RPP sets
forth Minimum Performance Standards, regulatory standards, in addition to any local, state, or federal
regulations, which must be met by developments that have potential impact on the entire region.

According to the CCCA, numerous factors trigger Commission review for proposed developments.
Generally, these include: (1) the impact of the proposed development on the environment and natural
resources, including but not limited to air, ground and surface water supply and quality; ecological,
coastal, historical, cultural, architectural, archaeological, and recreational resources; endangered species
habitats, open space, agriculture and aquaculture; and (2) the impact of the proposed development on
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existing capital facilities, including but not limited to transportation and infrastructure, sewage, waste
disposal, water supply, fair affordable housing, and meaningful employment.

The applicant submitted a request to the Cape Cod Commission for approval for the proposed
interconnection cables located in state jurisdiction (Cape Cod Commission File No. JR20084), and the
Commission issued a procedural denial of the applicant’s request for approval on October 18, 2007 due to
lack of information. However, an exemption from Cape Cod Commission review is available following a
successful petition to the EFSB. The applicant sought such an exemption by filing a petition on
November 21, 2007.

Other Local Permits

In addition to the Wetland Permits described above, there are other local permits that may be
required, that are not necessarily considered environmental permits but rather engineering permits. These
could include local Department of Public Works (DPW) curb cut and street opening permits, building
permits, zoning, planning board approval, etcetera.

1.3 REGULATORY HISTORY

1.3.1 Public Scoping

In order to develop the scope of study for the MMS draft EIS, MMS requested comments on the
proposed action via a public notice in the FR on May 30, 2006 (71 FR 30693). The MMS extended the
time limit for the comment period from March 20, 2008, to April 21, 2008 at the request of commenters
to allow extra time for development and submittal of scoping comments.

In addition, the proposed action had previously undergone a partial NEPA review with the USACE as
the lead agency. During the USACE review process, a draft EIS was issued, and the USACE received
approximately 5000 comment letters and email comments on the USACE draft EIS. For purposes of
MMS’ independent NEPA evaluation, the MMS incorporated all the previous comments originally made
on the USACE draft EIS as scoping comments for this draft EIS. MMS also took into account in the
scoping process, comments that were made at the USACE public hearings held in Yarmouth, Martha’s
Vineyard, Cambridge, and Nantucket, Massachusetts. As a result, there are an extensive number of
comments, which have been used to develop the content or “scope” of this MMS draft EIS. The
comments were considered in aggregate from both the MMS and the USACE comment and scoping
processes. The draft EIS had addressed these comments to the extent they were applicable and necessary
to reach conclusions as to the scope and extent of potential impacts.

1.3.2 Draft EIS Public Comment Period

On January 18, 2008, the Minerals Management Service published a notice in the Federal Register
stating the availability of the Draft Environmental Impact Statement. The public comment period was
initially noticed as lasting 60 days (until March 20, 2008) but was then extended another 30 days to April
21, 2008 in order to provide the public with additional time to read the DEIS and comment. MMS
received comments through its public connect website on its Web page at http://ocsconnect.mms.gov/pcs-
public/, via emails, via oral or hard copy comments provided at the four public hearings (i.e., the
Mattacheese Middle School in West Yarmouth, Massachusetts, the Nantucket High School, in Nantucket,
Massachusetts, the Martha’s Vineyard Regional High School, in Oak Bluffs, Massachusetts, and at the
University of Massachusetts Boston Campus, in South Boston), and via hard copy comments mailed in.
In all, more than 45,000 comments were received. All comments received were logged and addressed as
appropriate and are included in this Final Environmental Impact Statement.
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14 AGENCY CONSULTATION AND COOPERATIVE AGENCY STATUS

Agency consultation meetings were held in Boston, Massachusetts on November 2, 2005; June 27,
2006; and February 28, 2007, and July 24, 2008. The purpose of the meetings was to solicit comment and
concerns about the project and the scope of the DEIS and FEIS. MMS received informal comments on a
host of issues including the extent of environmental resources impacts, the adequacy of data to address
those impacts, and the scope of the alternatives analysis. The agencies/tribes consulted include:

Wampanoag Tribe of Gay Head (Aquinnah)

Mashpee Wampanoag Tribe

NOAA Fisheries Service, formerly National Marine Fisheries Service
US Army Corps of Engineers

U.S. Coast Guard

U.S. Department of Energy

U.S. Environmental Protection Agency

U.S. Federal Aviation Administration

U.S. Air Force

U.S. Fish and Wildlife Service

Cape Cod Commission

Massachusetts Department of Environmental Protection
Massachusetts Energy Facilities Siting Board
Massachusetts Executive Office of Environmental Affairs
Massachusetts Historical Commission

Town and County of Nantucket

Town of Barnstable

Barnstable Municipal Airport

In accordance with the Council on Environmental Quality Regulations at 40 CFR 1501.6, MMS filed
letters inviting agencies to become cooperating agencies in the DEIS process (see MMS consultation
letters in Appendix B). The purpose of bringing cooperative agencies into the process is to assist in the
review and development of information and matters related to project design, characterization of
resources, assessment of environmental impacts, and mitigation. The following formal cooperating
agencies have provided a written request to become a cooperating agency (see cooperating agency request
letters in Appendix B):

U.S. Coast Guard

U.S. Department of the Army, Corps of Engineers New England District
U.S. Environmental Protection Agency

Cape Cod Commission

In accordance with Executive Order 13175 the MMS has formally met on a government-to-
government basis at the headquarters of the Wampanoag Tribe of Gay Head and the Mashpee
Wampanoag Tribe in July of 2007. Consultation included explanation of the proposed action and its
potential impacts on tribal government. Comments made by the tribal groups are addressed in this EIS.
Impacts on tribal governments are discussed under the Environmental Justice and Cultural sections of this
EIS (Section 5.3.3.5).

Since publication of the draft EIS, MMS has continued to meet with the cooperative agencies and
tribes to obtain additional input to improve the DEIS and resolve remaining issues with respect to impacts
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on the environment and humans (see Section 7.0). Further details on the agency consultation process and
issues of concern are discussed in Section 7.2.

15 DEFINITIONS OF IMPACT LEVELS

The following impact levels are used in the impact section of the draft EIS to provide consistency in
the assessment of environmental impacts and socioeconomic issues. The conclusions for most analyses in
this EIS use a four-level classification scheme to characterize the impacts predicted, if the proposed action
or an alternative is implemented and activities occur as assumed.

1.5.1 Impact Levels for Biological and Physical Resources

The impact levels for biological and physical resources are used for the analysis of water quality, air
quality, marine and terrestrial mammals, marine and coastal birds, fish resources, sea turtles, coastal and
seafloor habitats, cultural resources, and areas of special concern (such as EFHs, marine sanctuaries,
parks, refuges, and reserves). The four impact levels are defined as follows:

@ Negligible

¢ No measurable impacts.

2 Minor
e Most impacts to the affected resource could be avoided with proper
mitigation, or

e |If impacts occur, the affected resource would recover completely without any
mitigation once the impacting agent is eliminated.
3) Moderate
e Impacts to the affected resource are unavoidable, and

e The viability of the affected resource is not threatened although some
impacts may be irreversible, or

e The affected resource would recover completely if proper mitigation is
applied during the life of the proposed action or proper remedial action is
taken once the impacting agent is eliminated.

4) Major
e Impacts to the affected resource are unavoidable, and
e The viability of the affected resource may be threatened, and

e The affected resource would not fully recover even if proper mitigation is
applied during the life of the proposed action or remedial action is taken once
the impacting agent is eliminated.
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1.5.2 Impact Levels for Socioeconomic Issues

The impact levels for socioeconomic issues are used for the analysis of demography, employment,
and regional income; land use, visual and infrastructure; fisheries; tourism and recreation; socio-cultural
systems; and environmental justice. Although impact levels for direct physical impacts to cultural
resources are defined under Section 1.4.1, indirect visual impacts to cultural resources are covered by the
criteria below. The four impact levels are defined as follows:

@ Negligible

¢ No measurable impacts.

2 Minor

e Adverse impacts to the affected activity or community could be avoided with
proper mitigation, or

e Impacts would not disrupt the normal or routine functions of the affected
activity or community, or

e Once the impacting agent is eliminated, the affected activity or community
would return to a condition with no measurable effects from the proposed
action without any mitigation.

3 Moderate
e Impacts to the affected activity or community are unavoidable, and

e Proper mitigation would reduce impacts substantially during the life of the
proposed action, or

e The affected activity or community would have to adjust somewhat to
account for disruptions due to impacts of the proposed action, or

e Once the impacting agent is eliminated, the affected activity or community
would return to a condition with no measurable effects from the proposed
action if proper remedial action is taken.

4) Major
e Impacts to the affected activity or community are unavoidable.

e Proper mitigation would reduce impacts somewhat during the life of the
proposed action.

e The affected activity or community would experience unavoidable
disruptions to a degree beyond what is normally acceptable, and

e Once the impacting agent is eliminated, the affected activity or community
may retain measurable effects of the proposed action indefinitely, even if
remedial action is taken.
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2.0 DESCRIPTION OF PROPOSED ACTION

2.1 PROJECT DESCRIPTION

The proposed action entails the construction, operation, and decommissioning of 130 WTGs located
in a grid pattern on and near Horseshoe Shoal in Nantucket Sound, Massachusetts, as well as an ESP,
inner-array cables, and two transmission cables. Each of the 130 WTGs would generate electricity
independently of each other. Solid dielectric submarine inner-array cables from each WTG would
interconnect within the grid and terminate at their spread junctions on the ESP. The ESP would serve as
the common interconnection point for all of the WTGs. The proposed submarine transmission cable
system is approximately 12.5 mile (20.1 km) in length (7.6 mile [12.2 km] within the Massachusetts 3.5
mile [5.6 km] territorial line) from the ESP to the landfall location in Yarmouth. The two submarine
transmission cables would travel north to northeast in Nantucket Sound into Lewis Bay past the westerly
side of Egg Island, and then make landfall at New Hampshire Avenue. The applicant seeks to commence
construction in 2009 and begin operation in 2010.

2.1.1 Wind Turbine Generator

Each turbine is pitch-regulated with active yaw to allow it to turn into the wind, and has a three-blade
rotor. The main components of the WTG are the rotor, transmission system, generator, yaw system, and
the control and electrical systems, which are located within the nacelle (see Figure 2.1.1-1, in Appendix
A). The nacelle is the portion of the WTG that encompasses the drive train and supporting electromotive
generating systems that produce the wind-generated energy. The WTGs nacelle would be mounted on a
manufactured tubular conical steel tower, supported by a monopile foundation system. A pre-fabricated
access platform and service vessel landing (approximately 32 ft [10 m]) from mean lower low water
(MLLW) would be provided at the base of the tower. The rotor has three blades manufactured from
fiberglass-reinforced epoxy, mounted on the hub. The monopiles within the proposed action area would
utilize two different diameter foundation types depending on water depth. The proposed action is
designed for a maximum electrical energy capacity of 468 MW (130 WTG’s each capable of producing
up to 3.6 MW), however the maximum delivered capacity is approximately 454 MW (due to line losses,
etc.) Water depths up to 40 ft (0 to 12.2 m) would utilize a 16.75 ft (5.1 m) diameter monopile and water
depths of 40 to 50 ft (12.2 to 15.2 m) would utilize an 18.0 ft (5.5 m) diameter monopile.

Each WTG has an energy generating capacity of 3.6 MW + and the proposed action is designed for a
maximum delivered electrical energy capacity of approximately 454 MW. The generating capacity is
based on the design wind velocity of 30 miles per hour (mph) (13.4 meters per second [m/s]) and greater,
up to the maximum operational velocity of 55 mph (24.5 m/s). Based on the average wind speed in
Nantucket Sound of 19.75 mph (8.8 m/s), there would be an average generation capacity of approximately
182.6 MW, and the net energy production delivered to the regional transmission grid would be
approximately 1,600 gigawatt hours/year (GWh/y). The actual amount may vary depending upon the
actual turbines in the supply chain at the time of construction, which have varying cut-in and cut-out
speeds.

In order to generate maximum wind energy production, the WTGs would be arranged in specific
parallel rows in a grid pattern. For this area of Nantucket Sound, the wind power density analysis
conducted by the applicant determined that orientation of the array in a northwest to southeast alignment
provides optimal wind energy potential for the WTGs. This alignment would position the WTGs
perpendicular to prevailing winds, which are generally from the northwest in the winter and from the
southwest in the summer for this geographic area in Nantucket Sound. The WTGs would have a
computer-controlled yaw system that ensures that the nacelle is always turned into the wind and
perpendicular to the rotor. In addition to maximizing potential wind energy production, the WTGs must
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also be sufficiently spaced within the array in order to minimize power losses due to wind shear and
turbulence caused by other WTGs within the array. The optimal WTG spacing within the array is 0.39
mile (629 m) by 0.62 (1,000 m) between each WTG based on wind direction analysis. The spacing of the
wind turbines is discussed further in Section 3.3.6 under “Condensed Array Alternative.”

As a result of technological advancements and design changes by the manufacturers of the GE 3.6
MW wind turbines, the overall dimensions of the machines have changed since the publication of the
USACE draft EIS. At present, the primary change involves the use of larger rotor blades, which require
mounting on a taller tower to maintain the desired 75 ft (23 m) of clearance to the sea surface. The 75 ft
(23 m) of clearance beneath the WTGs was initially chosen, and will be maintained, in order to minimize
any impacts to the use of the water sheet area by boats. It should be noted that the applicant may choose
to use another manufacturer other than GE to produce similar WTGs as described herein depending on
availability and other considerations. The following describes the other changes in the turbine
specifications since the publication of the USACE draft EIS (Figure 2.1.1-1).

a. Rotor Diameter: As a result of technological advancements that allow for greater
efficiencies, 3.6 MW WTGs are presently produced with a rotor diameter of 364 ft
(111 m) (originally 341 ft [104 m]).

b. Nacelle Hub Height: In order to maintain the previously stated 75 ft (23 m) of
clearance between the sea surface and a rotor blade tip in its lowest position, the
nacelle hub has been raised to a height of 257.5 ft (78.5 m) (originally 246 ft [75 m]).

c. Overall WTG Height: As a result of the larger rotor blades and the desire to maintain
the previously stated 75 ft (23 m) of clearance beneath the turbines, the maximum
overall WTG height has increased to 440 ft (134 m) (originally 417 ft [127 m]).

d. Rotor Swept Zone: As a result of the changes noted above, the resulting rotor swept
zone is now 75 to 440 ft (23 to 134 m) (originally 75 to 417 ft [23 to 127 m]).

The northernmost WTGs would be approximately 3.8 mile (6.1 km) from the dry rock feature
(offshore near Bishop and Clerks) and approximately 5.2 mile (8.4 km) from Point Gammon on the
mainland; the southernmost WTG would be approximately 13.8 miles (22.2 km) from Nantucket Island
(Great Point), and the westernmost WTG would be approximately 9.0 miles (14.5 km) from the island of
Martha’s Vineyard (Cape Poge) (Figure 2.1.1-2). The proposed action area as presented in the
application submitted to MMS on September 14, 2005, includes an expanded perimeter around the site of
the proposed action in order to ensure that a sufficient buffer exists between the proposed action area and
any other subsequent wind projects authorized by MMS in the future that could impact the ability of the
proposed action to produce power at the anticipated level.

The water depths within Nantucket Sound range from 0.5 to 70 ft (0.15 to 21.3 m) at MLLW. Depths
on Horseshoe Shoal range from as shallow as 0.5 ft (0.15 m) to 60 ft (18.3 m) at MLLW. Along the
transmission cable interconnection corridor, between Horseshoe Shoal and the Cape Cod shoreline, water
depths vary from 16 to 40 ft (4.9 to 12.2 m) at MLLW, with an average depth of approximately 30 ft (9.1
m) at MLLW. Water depths within Lewis Bay and Hyannis Harbor range from 8 to 16 ft (2.4 to 4.9 m) at
MLLW in the center of the bay to less than 5 ft (1.5 m) at MLLW along the perimeter and between
Dunbar Point and Great Island.

2.1.2 Inner Array Cables

Within the nacelle of each turbine, a wind-driven generator would produce low voltage electricity,
which would be “stepped up” by a transformer to produce 33 kV electric transmission capacity.
Submarine cables from each WTG would interconnect within the turbine array and terminate at their
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spread junctions on the ESP. The inner array submarine cable system would use a three-conductor cable
with all phases under a common jacket. The inner-array cables would consist of solid dielectric
alternating currents (AC) cable specifically designed for installation in the marine environment. These
types of cables do not require pressurized dielectric fluid circulation for insulating or cooling purposes.
Each cable would consist of three copper conductors (extruded XLPE insulation) plus an interstitial fiber
optic cable equipped with 24 single mode ITU-T G.652 fibers. The entire cable assembly would be
wound and protected by a single layer of galvanized steel wire armor and an outer sheathing of
polypropylene strings.

The inner-array cables would be arranged in strings, each of which would connect up to
approximately 10 WTGs to a 33 kV circuit breaker on the ESP. The electrical current in the cable
segments within each string would vary depending on WTG’s location within the string. Cable segments
closer to the ESP would provide greater transmission capacity compared to cables further away from the
ESP. It is anticipated that three different cable sizes (0.23 square inched [150 mm?], 0.6 square inches
[400 mm?], and 0.9 square inches [600 mm?]) would be used to accommodate this variation in
transmission capacity related to the distance of the WTG from the ESP. The conductor cross sections
would be 3x0.23 square inches (150 mm?), 3x 0.6 square inches (400 mm?), and 3x0.9 square inches (600
mm?)and the overall diameter of the cable would be 5.19 inches (132 mm), 5.75 inches (146 mm) , and
6.45 inches (164 mm) respectively. The inner-array cables would be installed 6 ft (1.8 m) below the
seafloor by jet plow embedment.

See Figure 2.1.2-1 for the location of the revised turbine array showing the inner-array cable layout.

2.1.3 115 Kilovolt (kV) Transmission Cable System

Two 115 kV transmission circuits would interconnect the ESP with the existing NSTAR Electric
transmission grid serving Cape Cod. Two AC circuits are necessary to provide the required electric
transmission capacity when operating at high capacity to the NSTAR Electric transmission system and to
provide increased reliability and redundancy in the event of a circuit outage. Each circuit consists of two
(2) three-conductor cables, resulting in a total of four (4) cables.

The submarine transmission line would consist of solid dielectric AC cable specifically designed for
installation in the marine environment. These types of cables do not require pressurized dielectric fluid
circulation for insulating or cooling purposes. Each cable would consist of three 1.24 square inch (800
mm?) copper conductors, XLPE insulated to 123 kV and lead/PE sheathed, plus an interstitial fiber optic
cable equipped with 24 single mode ITU-T G.652 fibers, with an overall diameter of 7.75 (197 mm). The
entire cable assembly would be wound and protected by a single layer of galvanized steel wire armor and
an outer sheathing of polypropylene strings (see Figure 2.1.3-1). The four submarine transmission cables
would be installed as two circuits by bundling two cables per circuit together during installation and
installing the two circuits.

The proposed transmission cable system would be approximately 12.5 miles (20.1 km) in length (7.6
miles [12.2 km] within the Massachusetts 3.5 mile [5.6 km] territorial line) from the ESP to the landfall
location in Yarmouth. The transmission cables would travel north to northeast in Nantucket Sound into
Lewis Bay past the westerly side of Egg Island, and then make landfall at New Hampshire Avenue (see
Figure 2.1.3-2). The transmission cables would be installed 6 ft (1.8 m) below the seafloor by jet plow
embedment. See Figure 2.1.3-3 for a typical cross section of a submarine cable trench using jet plow
embedment. The submarine transmission cables would transition to the onshore transmission cable by
using HDD methodologies to drill shafts for pulling of conduits, pulling the cable through the conduits,
and then transition into a vault positioned at the end of New Hampshire Avenue.
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Upon making landfall, the proposed transmission cable route would then follow New Hampshire
Avenue north, merging with Berry Avenue. The route continues north on Berry Avenue, crossing Route
28 and continuing north on Higgins Crowell Road to Willow Street. Proceeding north on Willow Street,
the route passes under Route 6 to the proposed intersection point with the existing NSTAR Electric 115
kV transmission cable ROW, approximately 500 ft (152.4 m) north of Summer Street. The route then
turns westerly within the NSTAR Electric’s existing ROW to the Barnstable Switching Station, crossing
under Route 6. The proposed onshore transmission cable would be located within the existing public
roadways for a length of approximately 4 miles (6.4 km) from landfall to NSTAR Electric transmission
cable ROW located on the west side of Willow Street. The onshore transmission cable would then
continue underground approximately 1.9 miles (3.1 km) along existing NSTAR Electric ROW and
running from Willow Street to the Barnstable Switching Station (see Figure 2.1.3-2).

The onshore cables would be joined to the submarine cables at the landfall in Yarmouth. The onshore
transmission cable system would utilize 12 single-conductor 115 kV cables. The 12 cables would be
segregated into two circuits, each composed of two cables per phase. The cables would run in a concrete
encased duct bank. The conductor cross bank would be 1.24 square inches (800 mm?). See Figures
2.1.3-4 and 2.1.3-5 for typical duct bank cross sections.

Installation of the proposed onshore transmission cable includes constructing a utility easement
within and along four roadways: New Hampshire Avenue, Berry Avenue, Higgins Crowell Road, and
Willow Street. The easement would also include the crossing of Route 28 and Route 6. The onshore
transmission cable would affect several intersections.

New Hampshire Avenue

New Hampshire Avenue is a two-lane residential road allowing vehicle access in a north-south
direction. The roadway is a dead-end with a concrete retaining wall at its southern end. There are no
sidewalks on either side of the roadway. In addition, there is no on-street parking. The transmission
cable would be installed within the east side of the roadway.

Berry Avenue

Berry Avenue is a two-lane residential road allowing vehicle access in a north-south direction. There
are sidewalks on both sides of the roadway. The transmission cable would cross to the west side of Berry
Avenue off of New Hampshire Avenue.

Intersection 1 - Route 28 between Berry Avenue and Higgins Crowell Road

At the intersection with Berry Avenue and Higgins Crowell Road, Route 28 is a two-lane roadway
with a painted divider. Vehicles on Route 28 travel in an east-west direction. The intersection of Route
28 with Berry Avenue and Higgins Crowell Road is signalized. There are sidewalks on both sides of
Route 28. The transmission cable would be installed underneath Route 28 using trenchless technologies.

Higgins Crowell Road

Higgins Crowell Road is a two-lane road with a painted divider and vehicle travel is in a north-south
direction. There are no sidewalks on either side of the roadway; however, there are unpaved shoulders
along either side. The transmission cable would be placed on the east side of Higgins Crowell Road.

Intersection 2 - Buck Island Road

At the intersection with Higgins Crowell Road is a two-lane roadway with a painted divider. Vehicle
on Buck Island Road travels in an east-west direction. The intersection of Buck Island Road with Higgins
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Crowell Road is signalized. The transmission cable would be installed beneath Buck Island Road using
trenchless technologies.

Willow Street

Willow Street is a two-lane road with a painted divider. Vehicle travel is in a north-south direction.
There are no sidewalks on either side of the roadway; however, there are unpaved shoulders along either
side. The transmission cable would be placed on the west side of Willow Street.

Route 6 Crossings

The transmission cable would be installed using trenchless techniques as it passes underneath the
Route 6 overpass. Approximately 0.5 mile (0.8 km) past the Route 6 overpass, the transmission cable
would enter the NSTAR Electric ROW. The transmission cable would also cross under Route 6 from the
NSTAR Electric ROW from north to south to connect with the Barnstable Switching Station. This
crossing would also be accomplished using trenchless techniques.

Ancillary Structures

The duct system enclosing the onshore transmission and related cables would consist of a single duct
bank system with a total of sixteen 6 inch polyvinyl chloride (PVC) ducts encased within a concrete
envelope. The duct bank would be constructed within a trench beneath existing roadway corridors along
the majority of the route. Twelve of the 16 ducts would be occupied with the onshore transmission
cables, two ducts would contain fiber optic line for protective relaying and communications, and two
vacant ducts would be reserved for future use as spares.

In addition to the landfall transition vault at the landfall site, the proposed transmission facility would
include underground vaults along the public roadway and NSTAR Electric’s ROW. These vaults would
be required at locations utilizing trenchless techniques as well as typical splice vaults. All vault locations
would include two parallel vaults constructed of reinforced concrete.

2.1.4 Electrical Service Platform (ESP)

An ESP would be installed and maintained within the approximate center of the WTG array and serve
as the common interconnection point for all of the WTGs. The inner-array cable system would
interconnect with circuit breakers and transformers located on the ESP in order to transmit wind-
generated power through the 115 kV shore-connected submarine cable system. The ESP would provide
electrical protection and inner-array cable sectionalizing capability in the form of circuit breakers. It
would also include voltage step-up transformers to increase the 33 kV inner-array transmission voltage up
to the 115 kV voltage level of the transmission cable connection to the land-based system.

The ESP would be a fixed template type platform consisting of a jacket frame with six 42-inch
diameter (1.1 m) driven piles to anchor the platform to the ocean floor. The platform would consist of a
steel superstructure supporting a platform of 100 ft by 200 ft (30.5 m by 61 m). The platform would be
placed approximately 40 ft (12.2 m) above MLLW in 28 ft (8.5 m) of water. An enclosed 82 ft by 185 ft
(25 m by 56.4 m) structure for the housing of transformers, circuit breakers, and the interconnection of the
cable system rests atop the platform. The enclosed structure rises 49 ft (14.9 m) above the platform. The
entire ESP (including a helicopter deck) rises approximately 100 ft (30.5 m) above the waterline at
MLLW.

In addition to the electrical equipment, the ESP would include fire protection, battery backup units,
and other ancillary systems. These systems would include ventilation, safety, communications, and
temporary living accommodations. The living accommodations are for emergency periods when
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maintenance crews cannot be removed due to weather issues. These accommodations would utilize waste
storage holding tanks that would be pumped to the service vessel for proper disposal. All equipment
would be contained within an enclosed weather-protected service area.

Maintenance and service access to the ESP would normally be by service boat. A boat landing dock
consisting of a fender structure with ladder is attached to the ESP to allow boat landing and transfer of
personnel and equipment and temporary docking of the service craft. The ESP would have a helicopter
deck to allow personnel access when conditions preclude vessel transport, and for emergency evacuation.
Equipment and material transfer would be by a crane mounted on the ESP.

2.2 SPACE REQUIREMENTS
Submerged Land

The 130 WTGs and the ESP would occupy 0.67 acres (0.003 square kilometers [km?]) of submerged
land. The 33 kV inner-array cables (ranging in diameter from 5.19 in [132 millimeters [mm]] to 6.45 in
[164 mm] depending on the required current load for sections of the cable) would occupy approximately
4.35 acres (0.018 km?). The 115 kV transmission line, consisting of two circuits of two 7.75 in (197 mm)
cable would occupy 1.54 acres (0.006 km?) beneath federal waters. An additional 2.38 acres (0.01 km?)
beneath Massachusetts state waters would be occupied by the 115 kV transmission line. Scour protection
for the WTGs would include a combination of scour mats and rock armor. Under the proposed scour
protection plan, scour mats to be used at 106 WTGs would cover 1.96 acres (0.008 km?) and rock armor
to be used at 24 WTGs would cover 8.75 acres (0.04 km?). Should the scour mats prove ineffective in
any area, they would be replaced with rock armor. The worst case scenario would be replacement of the
scour mats around all WTGs and the ESP. Under this scenario, the scour protection would cover 47.82
acres (0.19 km?). The project facilities would occupy 0.12 percent (19.41 acres) of the total project area
of 25 square miles (64.7 km?) with scour mats and 0.35 percent (56.76 acres) with rock armor (see
Table 5.3.2-3 for additional information).

During installation of the WTGs, ESP, cable, and scour protection, it is anticipated that between 820
and 866 acres (3.31 and 3.5 km?) (depending on the method of scour protection) would be temporarily
disturbed. This represents between 5.1 and 5.4 percent of the total project area.

Onshore

The proposed onshore transmission cable route to its intersection with the NSTAR Electric ROW
would be located entirely along existing paved ROWSs where other underground utilities already exist.
All of the roadways within Yarmouth and Barnstable in which the proposed transmission cable would be
placed are town owned and maintained roads with the exception of Routes 6 and 28, which are owned and
maintained by MassHighway. A portion of the onshore transmission cable route would also be located
underground within the existing maintained NSTAR Electric ROW.

2.3 CONSTRUCTION METHODOLOGY AND SCHEDULE

2.3.1 Schedule

The anticipated schedule for the permitting of the proposed action and its construction is provided in
Figure 2.3.1-1. The anticipated construction sequence is as follows: (1) the onshore ductbanks would be
installed; (2) the ESP and onshore 115 kV cables would be installed; (3) the monopiles, scour protection,
WTGs, and submarine 33 kV and 115 kV cables would be installed; and (4) full operation would begin.
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2.3.2 Wind Turbine Generator Installation

The installation of the WTGs would comprise four activities: (1) installation of the foundation
monopiles; (2) erection of the WTGs; (3) installation of the inner-array cables; and (4) installation of the
scour protection mats or rock armor.

2.3.2.1 Quonset Staging Area

The major construction activities would be supported by onshore facilities, which are anticipated to
be located in Quonset, Rhode Island (see Figure 2.3.2-1). Material and equipment would be staged
onshore, at existing port facilities in Quonset, Rhode Island, and then loaded onto various vessels for
transportation to the offshore site, and ultimately installation. Construction personnel would be ferried by
boat and/or helicopter depending upon weather conditions and other factors. Once loaded, the vessels
would travel from Quonset through Narragansett Bay to Rhode Island Sound to Vineyard Sound, North of
Martha’s Vineyard to the Main Channel, a distance of about 63 miles (102 km).

The applicant has identified an existing, industrial port facility in Quonset, Rhode Island as having the
attributes required for staging an offshore construction project of the magnitude of the Project. The
Quonset Davisville Port & Commerce Park is located on Narragansett Bay in the town of North
Kingstown, Rhode Island. It is owned and controlled by the Rhode Island Economic Development
Corporation (RIEDC). This site is a portion of what once was a much larger government facility known
as the U.S. Naval Reservation—Quonset Point, part of which is still actively utilized as a civilian airport
and base for an Air National Guard Reserve squadron.

The Quonset Davisville Port & Commerce Park is an active marine industrial site that houses several
industrial businesses such as General Dynamics (shipbuilding) and Senesco (marine construction).
Following the downsizing of the U.S. Naval Reservation — Quonset Point, the commerce park was created
in order to develop prime industrial sites, create job opportunities, and to improve the economic
conditions throughout the region.

The entire park consists of approximately 3,150 acres (12.75 km?), of which 817 acres (3.3 km?) have
been sold for such uses as industrial, offices, and transportation/utility (railroad and highways). Another
463 acres (1.9 km?) have current leases, 605 acres (2.45 km?) are used for a civilian airport (Quonset State
Airport - OQU) operated by the State of Rhode Island, approximately 600 acres (2.4 km?) are designated
open space, about 200 acres (0.8 km?) are utilized for recreation including a golf course, and the
remaining 465 (1.9 km?) acres are vacant, open land available for industrial and commercial activities.

The site has deep-water capacity (30 ft [9.1 m] depth) and two piers that are 1,200 ft (365.9 m) in
length and capable of servicing large ships. One of the piers (Pier 1) is currently leased by a company as
an automobile unloading and transfer operation. The other pier (Pier 2) has intermittent use as a staging
area for the Rhode Island Department of Transportation bridgework. Pier 2 would become available in
the near future; however, based on timing, either pier may be available for lease.

The applicant has been actively pursuing the use of Pier 2 because it has a load bearing capacity of
over 1,000 pounds (Ibs) per square feet (ft”) (4890 kg/m?) and is 1,200 ft (365.9 m) long by 650 ft (198.2
m) wide. This Pier would be used for the receiving, storing and assembly of the large turbine parts such
as the monopiles, towers, nacelles, transition pieces, hubs, and blades. The applicant and RIEDC have
started discussions pertaining to leasing all or part of Pier 2 and the land contiguous to it, which consists
of approximately 33.5 acres (0.14 km?) zoned for industrial or commercial activity. Additional land is
also available within the park, approximately 3,000 ft (914.6 m) away, which is accessible by a public
road approximately 40 ft (12.2 m) in width. These satellite parcels consist of approximately 25 plus acres
(0.1 km?) that could be used for other components of the wind turbines and associated infrastructure if
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needed. One of the parcels has two large buildings, which were utilized by the U.S. Navy Construction
Battalion (Seabees) during the 1940’s, 1950’s and 1960’s, which may be capable of handling certain
requirements of the project for covered storage and enclosed workspace. Some modifications to the
buildings and roadways may be required to accommodate the specialized equipment and wind turbine
components. The deep-water piers are adequate to accommodate anticipated construction vessels and are
not expected to require any additional dredging or modification.

Monopile installation would begin by loading individual monopiles onto a barge, three to four at a
time, for transport to the work site. Depending upon the actual barge utilized and other logistical
requirements, approximately 43 trips are anticipated to move monopiles to the work site.

Information on general types and estimated numbers of vessels expected to be involved during
various phases of the proposed action is presented below. During pile driving activities, it is estimated
that approximately 4-6 vessels would be present in the general vicinity of the pile installation. Most of
these vessels will be stationary or slow moving barges and tugs conducting or supporting the installation.
Other project vessels will be delivering construction materials or crew to the site and will be transiting
from the various points on the mainland to the Project site and back. Barges, tugs and vessels delivering
construction materials will travel at 10 knots (19 km/hour) or below and may range in size from 90 to 400
ft (27.4 to 122 m). The only vessels that are anticipated to be traveling at greater speeds are crew boats
that will deliver and return crew to the Project site twice per day. Crew boats are anticipated to be
approximately 50 ft (15.2 m) in length and may travel at speeds up to 21 knots (39 km/hour). These crew
boats are similar to typical vessel traffic occurring in Nantucket Sound already on a regular basis.

Based upon site specific bathymetric survey there are no proposed turbine locations in water depths
less than approximately 12 ft (3.7 m) MLLW (mean lower low water). All monopile sites are
constructible at the proposed locations. Construction vessel access to each of these sites is available from
at least one direction. Drafts of current equipment used for installation of similar projects are
approximately 10 ft (3.0 m).

As a contingency, Cape Wind’s normal construction sequence may be altered to accommodate water
depths, dependent upon post-lease, site specific, pre-construction bathymetric data. For those few sites
where the water depth approaches the 12 ft (3.7 m) MLLW it may require careful coordination with tides,
construction sequencing and vessel loading. Once the vessel is in place and jacked up (which can occur
at high tide), it will be unaffected by water depths.

2.3.2.2 Installation of Monopiles

A jack-up barge with a crane would be utilized for the actual installation of the monopiles. The jack-
up barge would have four legs with pads a minimum of four meters on a side (approximately 172 ft* [16
m?]). The crane would lift the monopiles from the transport barge and place them into position. The
monopiles would be installed into the seabed by means of a pile driving ram or vibratory hammer to an
approximate depth of 85 ft (26 m). This would be repeated at all WTG locations. Only two pieces of pile
driving equipment would be present within the proposed action area at any one time, and they are not
planned to be operated simultaneously. Since the monopiles are hollow, sediments would be contained
within them.

Length of monopile, insertion distance, and finished elevation would vary by individual location due
to water depth and structural and geotechnical parameters. Monopiles to be installed would range in
length from approximately 122 ft (37 m) for those installed in the shallowest locations to more than 172 ft
(52.4 m) at the deepest sites. The anticipated time to install all of the monopiles is expected to be
approximately eight months plus any delays due to weather.
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2.3.2.3 Installation of Wind Turbine Generators

The installation of the WTG itself would be from a specialized vessel configured specifically for this
purpose (see Figure 2.3.2-2 for an example of a typical vessel). Work vessels for the proposed action
would comply with applicable mandatory ballast water management practices established by the USCG in
order to avoid the inadvertent transport of invasive species.

This vessel would be loaded at Quonset, Rhode Island with the necessary components to erect six to
eight WTGs. The components include transition pieces to place on the monopiles, towers, nacelles, hubs,
and blades.

The vessel would transit from Quonset to the work site as described above and set up adjacent to one
of the previously installed monopiles. A jacking system would then stabilize the vessel in the correct
location. Depending on the actual circumstance, four or six jacking legs would raise the vessel to a
suitable working elevation. A transition piece unigue to the specific WTG, is placed by the vessel’s crane
onto the monopile, leveled and set at the precise elevation for the tower. This piece would be a fabricated
steel structure complete with a turbine tower flange, J-tubes for cable connections and a boat landing
device. The transition piece is then grouted in place to the foundation monopile using a product such as
Ducorit® D4 by Densit. The crane would then place the lower half of the tower onto the deck of the
transition piece. Once this piece is secured, the upper tower section is raised and bolted to the lower half.
In order, the nacelle, hub and blades are raised to the top of the tower and secured. Several of these
components may be pre-assembled prior to final installation. This process is anticipated to take
approximately 30 to 40 hours to cycle through one complete WTG and would be repeated for each of the
130 WTG locations. Including the twenty or so trips from Quonset to Horseshoe Shoal, this process
would take approximately nine months plus any delays due to weather. The installation of the WTGs
would overlap with the installation of the monopiles.

As the monopiles and WTGs are completed, the submarine inner-array cables would be laid in order
to connect each string of wind turbines (up to 10 WTGSs), and then the seabed scour control system would
be installed on the seabed around each monopile. The scour control system would help to prevent
underwater currents from eroding the substrate adjacent to the WTG foundation. The scour control
system would consist of either a set of six mats arranged to surround the monopile or rock armor.

Each scour control mat is 16.5 ft by 8.2 ft (5 m by 2.5 m) with eight anchors that securely tied to the
seabed (see Figure 2.3.2-3 for the arrangement of the mats). It is anticipated that the process of
completing one string of WTGs (10 WTGs with associated inner-array cable and scour mats) would take
up to approximately one month. The scour mats are placed on the seabed by a crane or davit onboard the
support vessel. Final positioning is performed with the assistance of divers. After the mat is placed on
the bottom, divers use a hydraulic spigot gun fitted with an anchor drive spigot to drive the anchors into
the seabed. The mats are removed with divers and a support vessel in a similar manner to installation,
and are expected to result in greater amounts of suspended sediments than levels associated with the
original installation of the mats.

At 24 WTGs rock armor scour protection would be used for an alternative approach to scour control.
Figure 2.3.2-4 shows the turbines for which rock armor would be used. Rock armor design is driven by
wave action (wind-driven and ocean swell) and currents (tidal and wind-driven). The armor stones are
sized so that they are large enough not to be removed by the effects of the waves and currents, while
being small enough to prevent the stone fill material placed underneath it from being removed.
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At location where it would be used, the rock armor and filter layer material would be placed on the
seabed using a clamshell bucket or a chute. The rock armoring would also be removed following project
decommissioning.

The transition piece of the WTGs, which would be located within the submerged/splash zone, would
be coated with a product equal or similar to Dupont Interzone 954. The portions of the structural steel
and steel surfaces not directly exposed to seawater, such as the tower, would be coated with an epoxy-
polyamide. A cathodic protection system using a galvanic (sacrificial) aluminum anode system would be
employed to assist in preventing corrosion.

2.3.3 Electric Service Platform Installation

The ESP design is based on a piled jacket/template design with a superstructure mounted on top. The
platform jacket and superstructure would be fully fabricated on shore and delivered to the work site by
barge.

The jacket would be removed from the barge by lifting with a crane mounted on a separate derrick
barge. The jacket assembly would then be sunk and leveled in preparation for piling. The six piles would
then be driven through the pile sleeves to the design tip elevation of approximately 150 ft (46 m) below
the surface of the sea bottom. The piles would be vibrated and hammered as required.

The superstructure would be installed by lifting it from the transport barge onto the jacket. It would
then be connected to the jacket in accordance with the detail design requirements. After attachment,
additional components including ladders, heliport and vessel docking structure would be lifted from a
barge and set onto the superstructure for attachment. The installation of the ESP is anticipated to take
approximately one month to complete (Figure 2.3.3-1, sheets 1 and 2).

After the ESP is fully constructed, installation of the inner-array cables and the high voltage
transmission cables would take place. These cables would be routed through J-tubes located on the
outside of the support jackets. Once the inner-array cables are connected to the ESP, the scour mats
would be installed to the ESP piles utilizing a similar design as the WTG foundations.

The ESP would be coated with a similar paint system as the WTG. A cathodic protection system
utilizing a galvanic (sacrificial) aluminum anode system would be utilized.

2.3.4 33 Kilovolt Inner-Array Submarine Cable System Installation

The 33 kV cable would be transported to Quonset Point, Rhode Island in a special cable transport
vessel. The cable would be transferred onto the cable installation barge. The linear cable machines on-
board the barge would pull the cables from coils on the transport vessel onto the barge, and into
prefabricated tubs. The installation barge and auxiliary barge loading take place in Quonset, Rhode
Island. After the cable has been transferred, the installation barge would be towed to the Horseshoe Shoal
site. This would be repeated as required to deliver and install all the required cable.

The proposed method of installation of the submarine cable is by the hydroplow embedment process,
commonly referred to as jet plowing (see Figure 2.1.3-3). This method involves the use of a positioned
cable barge and a towed hydraulically-powered jet plow device that simultaneously lays and embeds the
submarine cable in one continuous trench from WTG to WTG and then to the ESP. The barge would
propel itself along the route with the forward winches, and the other moorings holding the alignment
during the installation. The four point mooring system would allow a support tug to move anchors while
the installation and burial proceeds uninterrupted on a 24-hour basis.
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When the barge nears the ESP, the barge spuds would be lowered to secure the barge in place for the
final end float and pull-in operation. The cable would be pulled into the J-tube and terminated at the
switchgear.

2.3.5 115 Kilovolt Submarine Transmission Cable System Installation

The transmission cable system consists of the two 115 kV solid dielectric AC submarine transmission
circuits (two three-conductor cable systems per trench equals one circuit, for a total of four cables). The
two circuits of interconnecting transmission cables linking the ESP to the landfall location would be
embedded by jet plow approximately 6 ft (1.8 m) below the sea floor, with approximately 20 ft (6.1 m) of
horizontal separation between circuits.

Jet plow embedment methods for submarine cable installations are considered to be the most effective
and least environmentally damaging when compared to traditional mechanical dredging and trenching
operations. This method of laying and burying the cables simultaneously ensures the placement of the
submarine cable system at the target burial depth with minimum bottom disturbance and with much of the
fluidized sediment settling back into the trench. For these reasons, it is the installation methodology that
appears to be preferred by state and federal regulatory agencies based on review of past precedent-setting
projects, including the roughly 40 miles of electric cable installed between Cape Cod and Nantucket.

Jet plow equipment uses pressurized sea water from water pump systems on board the cable vessel to
fluidize sediments. The jet plow device is typically fitted with hydraulic pressure nozzles that create a
direct downward and backward “swept flow” force inside the trench. This provides a down and back
flow of re-suspended sediments within the trench, thereby “fluidizing” the in situ sediment column as it
progresses along the predetermined submarine cable route such that the submarine cable settles into the
trench under its own weight to the planned depth of burial. The jet plow’s hydrodynamic forces do not
work to produce an upward movement of sediment into the water column since the objective of this
method is to maximize gravitational replacement of re-suspended sediments within the trench to bury or
“embed” the cable system as it progresses along its route. The pre-determined deployment depth of the
jetting blade controls the cable burial depth.

Due to the relatively shallow water depths in Nantucket Sound, shallow draft vessels/barges which
typically use anchors for positioning are most likely to be used for installation. Deeper draft vessels
equipped with dynamic positioning thrusters are less likely to be utilized in shallow water locations.

The cable laying barge is specifically designed for installations of submarine cable. It is used for both
transport and installation. The submarine cable is installed in continuous lengths delivered from the cable
factory and loaded directly onto a revolving turntable on the vessel. The cable system location and burial
depth will be recorded during installation for use in the preparation of as built location plans. The jet
plow device is equipped with horizontal and vertical positioning equipment that records the laying and
burial conditions, position, and burial depth. This information is monitored continually on the installation
vessel; therefore the use of an ROV is not required. This information will be forwarded to appropriate
agencies and organizations as required for inclusion on future navigation charts.

A skid/pontoon-mounted jet plow, towed by the cable-laying barge, is proposed for the Project’s
submarine installation. This jet plow has no propulsion system of its own. Instead, it depends on the
cable vessel for propulsion. For burial, the cable barge tows the jet plow device at a safe distance as the
laying/burial operation progresses. The cable system is deployed from the vessel to the funnel of the jet
plow device. The jet plow blade is lowered onto the seabed, pump systems are initiated, and the jet plow
progresses along the pre-selected submarine cable route with the simultaneous lay and burial operation. It
is anticipated that, to install each transmission line circuit to the required depth providing a minimum of
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6 ft (1.8 m) of cover in the sediments that are generally found along the proposed submarine transmission
line route into Lewis Bay, the jet plow tool will fluidize a pathway approximately 4 to 6 ft (1.2 to 1.8 m)
wide at the seabed and 8 ft (2.4 m) deep into which the cable system settles through its own weight. As
mentioned above, the jet plow device is equipped with horizontal and vertical positioning equipment that
records the laying and burial conditions, position, and burial depth. The pontoons can be made buoyant
to serve different installation needs.

The geometry of the trench is typically described as trapezoidal with the trench width gradually
narrowing with depth. Temporarily re-suspended in situ sediments are largely contained within the limits
of the trench wall, with only a minor percentage of the re-suspended sediment traveling outside of the
trench. Any re-suspended sediments that leave the trench tend to settle out quickly in areas immediately
flanking the trench depending upon the sediment grain-size, composition, and hydraulic jetting forces
imposed on the sediment column necessary to achieve desired burial depths.

This interconnection will involve the installation of approximately 12.5 circuit miles (20.1 km) (of
which 7.6 miles (12.2 km) are within Massachusetts’ waters) of transmission cable for each of the two
circuits. The installation of the submarine transmission line via jet plow embedment is anticipated to take
approximately two to four weeks to complete. As the jet plow progresses along the route, the water
pressure at the jet plow nozzles will be adjusted as sediment types and/or densities change to achieve the
required minimum burial depth. In the unlikely event that the minimum burial depth is not met during jet
plow embedment, additional passes with the jet plow device or the use of diver-assisted water jet probes
will be utilized to achieve the required depth.

The 115 kV cable would be transported from the manufacturer to Quonset Point, Rhode Island, the
mobilization point. The cable would be transferred to the installation barge by pulling via the linear cable
machines mounted on the barge. After the cable has been transferred, the installation barge would be
towed to the Lewis Bay installation site offshore of the New Hampshire Avenue landfall (described in
Section 2.3.6 of this document). A second smaller barge, capable of operating in shallow water, would
also be used in conjunction with the larger installation barge.

Prior to pulling the cable ashore to the sea-land transition vault, the jet plow would be set up in the
pre-excavation pit located at the offshore end of the drilled conduit. The cable would then be floated
from the barge with assistance of small support vessels. The cable end would be anchored in place after
being pulled through the Hydroplow and into the High Density Polyethylene (HDPE) conduits installed
during the HDD and secured beyond the transition vault.

From the HDD exit point, the cable is embedded across the shallows by means of towing the jet plow
along the cable route from the smaller barge’s winch. The cable and jet hose would be supported by cable
floats to maintain control of cable slack and the amount of hose out.

When the cable embedment has proceeded into deeper water and nears the larger installation barge,
the operation would be transferred, and the barge would lift its spuds and begin winching along the cable
route, with the six point mooring system towing the jet plow and feeding cable off the barge and into the
plow funnel as it moves along the route at a rate equal to the barge movement. This would be repeated
for the second circuit.

The barge would propel itself along the route with the forward winches, and the other moorings
holding the alignment of the route. When the barge nears the ESP, the barge spuds would be lowered to
secure the barge in place for the final end float and pull-in operation. The transmission cable would be
pulled into the J-tube and terminated at the switchgear.
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The following is a list of the primary installation equipment:

o Hydroplow cable burial machine designed for 6 ft burial depth;
o Installation barge 100 ft (30.5 m)wide x 400 ft (122 m) long x 24 ft (7.3 m) height;

e Anchor handling tugs - two 3000 hp twin screw (would be with the barge for the
duration of the installation);

e Six-point mooring system with two 60-inch (1.52 m) spuds. The mooring system
would consist of 3 double winches, plus another double drum winch for controlling
the two spuds. Each winch drum would contain approximately 2,000 ft (610 m) of 1
1/8 inch (28.6 mm) mooring cable and have an anchor attached. Mid-line buoys
would be attached to minimize anchor cable scour. Pendant wire with 58-inch (1.48
m) steel ball buoys would be attached to anchors for deployment and quick recovery;

e Cable burial support system including pumps, and Hydroplow accessories;

e (Cable laying support system including cable machines, chute, tubs and complete
diving operations center to support divers;

e Auxiliary trencher pulling barge - a barge of 40 x 100 ft (12.2 x 30.5 m) dimensions
outfitted with spuds; and

e Auxiliary vessels - there would be a crew boat, two inflatable boats, and several
skiffs.

Jet plow equipment uses pressurized sea water from water pump systems on board the cable vessel to
fluidize sediments. The jet plow device is typically fitted with hydraulic pressure nozzles that create a
direct downward and backward “swept flow” force inside the trench. This provides a down and back
flow of re-suspended sediments within the trench, thereby “fluidizing” the in situ sediment column as it
progresses along the predetermined submarine cable route such that the submarine cable settles into the
trench under its own weight to the planned depth of burial. The jet plow’s hydrodynamic forces do not
work to produce an upward movement of sediment into the water column since the objective of this
method is to maximize gravitational replacement of re-suspended sediments within the trench to bury or
“embed” the cable system as it progresses along its route. The pre-determined deployment depth of the
jetting blade controls the cable burial depth.

A skid/pontoon-mounted jet plow, towed by the cable-laying barge, is proposed for the submarine
installation. This jet plow has no propulsion system of its own. Instead, it depends on the cable vessel for
propulsion. For burial, the cable barge tows the jet plow device at a safe distance as the laying/burial
operation progresses. The cable system is deployed from the vessel to the funnel of the jet plow device.
The jet plow blade is lowered onto the seabed, pump systems are initiated, and the jet plow progresses
along the pre-selected submarine cable route with the simultaneous lay and burial operation, creating a
fluidized sediment trench approximately 4 to 6 ft (1.2 to 1.8 m) wide (top width) to a depth of 8 ft (2.4 m)
below the present bottom into which the cable system settles through its own weight. The jet plow does
not create an open trench of these dimensions but rather fluidizes the sediment with enough injected water
that the cable can settle into the “soupy” sediments to a minimum depth of six feet below the bottom. The
jet plow device is equipped with horizontal and vertical positioning equipment that records the laying and
burial conditions, position, and burial depth. The pontoons can be made buoyant to serve different
installation needs.

The installation of the submarine transmission cable via jet plow embedment is anticipated to take
approximately two to four weeks to complete. As the jet plow progresses along the route, the water
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pressure at the jet plow nozzles would be adjusted as sediment types and/or densities change to achieve
the required minimum burial depth of 6 ft (1.8 m). In the event that the minimum burial depth of 6 ft (1.8
m) below present bottom is not met during jet plow embedment, additional passes with the jet plow
device or the use of diver-assisted water jet probes would be utilized to achieve the required depth.

2.3.6 Landfall Transition Installation

The transition of the interconnecting 115 kV submarine transmission cables from water to land would
be accomplished through the use of HDD methodology in order to minimize disturbance within the
intertidal zone and near shore area. The HDD would be staged at the onshore landfall area and involve
the drilling of the boreholes from land toward the offshore exit point. Conduits would then be installed
the length of the boreholes and the transmission cable would be pulled through the conduits from the
seaward end toward the land. A transition manhole/transmission cable splicing vault would be installed
using conventional excavation equipment (backhoe) at the onshore transition point where the submarine
and land transmission cables would be connected.

There would be four 18-inch (457 mm) diameter HDPE conduit pipes (one for each three-conductor
115 kV cable and fiber optic cable set) installed to reach from the onshore transition vaults to beyond the
mean low water level. The offshore end would terminate in a pre-excavated pit where the jet plow cable
burial machine would start. The four conduits would have an approximately 10 ft (3 m) separation within
the pre-excavation area. The four boreholes would be approximately 200 ft (61 m) long (borehole
diameters would be slightly larger than the conduit diameter to allow the conduit to be inserted in the
borehole).

A drill rig would be set up onshore behind a bentonite pit where a 40 ft (12.1 m) length drill pipe with
a pilot-hole drill bit would be set in place to begin the horizontal drilling. A bentonite and freshwater
slurry would then be pumped into the hole. The HDD construction process would involve the use of
bentonite and freshwater slurry in order to transport drill cuttings to the surface for recycling, aid in
stabilization of the in situ sediment drilling formations, and to provide lubrication for the HDD drill string
and down-hole assemblies. This drilling fluid is composed of a carrier fluid and solids. The selected
carrier fluid for this drilled crossing would consist of water (approximately 95 percent) and inorganic
bentonite clay (approximately 5 percent). The bentonite clay is a naturally occurring hydrated
aluminosilicate composed of sodium, calcium, magnesium, and iron.

After each 40 ft (12.1 m) of drilling, an additional length of drill pipe is added, until the final drill
length is achieved. To minimize the release of the bentonite drilling fluid into Lewis Bay, freshwater
would be used as a drilling fluid to the extent practicable for the final section of drilling just prior to the
drill bit emerging in the pre-excavated pit. This would be accomplished by pumping the bentonite slurry
out of the hole, and replacing it with freshwater as the drill bit nears the pre-excavated pit. When the drill
bit emerges in the pre-excavated pit, the bit is replaced with a series of hole opening tools called reamers,
to widen the borehole. Once the desired hole diameter is achieved a pulling head is attached to the end of
drill pipe and then the drill pipe is used to pull back the 18-inch (457 mm) diameter HDPE conduit pipe
into the bored hole from the offshore end. As with the pilot hole drilling process, freshwater would be
utilized to the maximum extent practicable as the reaming tool nears the pre-excavated pit.

Smaller conduits with pulling wires would be placed inside the 18-inch (457 mm) diameter HDPE
pipe to house the submarine cable system. Once the internal cable conduits have been inserted into the
18-inch (457 mm) HDPE conduit, a clay/bentonite medium would be injected into the conduit system to
fill the void between the cable conduits and the 18-inch (457 mm) pipe. The conduits would be sealed at
both ends until the submarine cable system is ready to be pulled through the conduit. After submarine
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cable system installation, the conduits would be permanently sealed at each end to complete the
installation process.

The HDD operation would include an onshore based HDD drilling rig system, drilling fluid
recirculation systems, residuals management systems, and associated support equipment. The HDD
drilling material handling equipment would be located on New Hampshire Avenue. The drilling would
take place from the onshore to Lewis Bay. Excavated soils would be temporarily stored near the HDD
drill rig during construction, and would then be reused onsite or removed and disposed of as required.

To further facilitate the HDD operation, a temporary cofferdam would be constructed in Lewis Bay.
The cofferdam would be approximately 65 ft (19.8 m) wide and 45 ft (13.7 m) long and would be open at
the seaward end to allow for manipulation of the HDD conduits. The area enclosed by the cofferdam
would be approximately 2,925 ft? (271.7 m?). The cofferdam would be constructed using steel sheet piles
driven from a barge-mounted crane. The top of the sheet piles would be cut off approximately 2 ft (0.61
m) above mean high water (MHW). The cofferdam is intended to help reduce turbidity associated with
the dredging and subsequent jet plow embedment operations and to provide a visual reference to its
location for mariners. While the cofferdams would be located outside of areas normally subject to vessel
traffic, the location of the cofferdam would be appropriately marked to warn vessels of the temporary
cofferdam presence.

The area inside the cofferdam would be excavated to expose the seaward end of the borehole.
Sediment inside the cofferdam would be excavated to expose the area where the HDD borehole would
end at an elevation of approximately -10 ft (-3 m) MLLW, with a 1 ft (0.3 m) allowable overdredge. A 20
ft (6.1 m) long level area would be created at the closed end of the cofferdam at this elevation. From that
point, the bottom of the excavated area would be sloped at 4 horizontal:1 vertical until it meets the
existing seafloor bottom contour. Approximately 840 yd® (642.2 m®) of sediment would be excavated
from within the cofferdam. At the end of cable installation, the cofferdam excavation would be
backfilled, rather than allowed to in-fill over time. The dredged material would be temporarily placed on
a barge for storage, and then the dredged area of the cofferdam would be backfilled with the dredged
material. If necessary, the dredged material backfill material would be supplemented with imported clean
sandy backfill material to restore the seafloor to preconstruction grade.

The drilling fluid system would recycle drilling fluids and contain and process drilling returns for
offsite disposal, and while the intention is to minimize the discharge or release of drilling fluids to marine
or tidal waters in Lewis Bay, the HDD operation would be designed to include a drilling fluid fracture or
overburden breakout monitoring program to minimize the potential of drilling fluid breakout into waters
of Lewis Bay. It is likely that some residual volume of bentonite slurry would be released into the pre-
excavated pit. The depth of the pit and the temporary cofferdam perimeter are expected to contain any
bentonite slurry that may be released. Prior to drill exit and while the potential for bentonite release
exists, diver teams would install a water-filled temporary dam around the exit point to act as an
underwater “silt fence.” This dam would contain the bentonite fluid as it escapes and sinks to the bottom
of the pre-excavated pit to allow easy clean-up using high-capacity vacuum systems.

It is expected that the HDD conduit systems would be drilled through sediment overburden at the
landfall location. However, it is anticipated that drilling depths in the overburden would be sufficiently
deep to avoid pressure-induced breakout of drilling fluid through the seafloor bottom based primarily on
estimates of overburden thickness and porosity. Nevertheless, a visual and operational monitoring
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program would be implemented during the HDD operation to detect a fluid loss. This monitoring
includes:

o visual monitoring of surface waters in the adjacent Lewis Bay by drilling operation
monitoring personnel on a daily basis to observe potential drilling fluid breakout
points;

e drilling fluid volume monitoring by technicians on a daily basis throughout the
drilling and reaming operations for each HDD conduit system;

e implementation of a fluid loss response plan and protocol by the drill operator in the
event that a fluid loss occurs. The response plan could include drill stem
adjustments, injection of loss circulation additives such as Benseal that can be mixed
in with drilling fluids at the mud tanks, and other mitigation measures as appropriate;
and

o use of appropriate bentonite drilling fluids that would gel or coagulate upon contact
with sea water.

In the event of an unexpected drilling fluid release, the bentonite fluid density and composition would
cause it to remain as a cohesive mass on the seafloor in a localized slurry pile similar to the consistency of
gelatin. This cohesive mass can be quickly cleaned up and removed by divers and appropriate diver-
operated vacuum equipment.

Each of the two landfall transition vaults would be approximately 8 ft (2.4 m) wide by 35 ft (10.7 m)
long (outside dimensions). The submarine transmission cables would be spliced to the onshore
transmission cables within these transition vaults. The transition vault would contain two 38-inch (965
mm) manholes for access and be installed approximately with its bottom 10 ft (3 m) below grade. The
submarine transmission cables would enter through the four 18-inch (457 mm) HDPE conduits and the
onshore transmission cables would exit the landfall transition vault to the ductbank system through 6 inch
diameter PVC conduits. There would be a total of 16 PVC conduits encased within concrete: 12
transmission cable conduits, two conduits for 96 fiber fiber optic cables for telecommunications,
Supervisor Control and Data Acquisition (SCADA) and protective relaying, and two spare conduits for
the onshore transmission cable.

It is anticipated that the installation of the borehole and conduit by HDD techniques would take
approximately two to four weeks.

Upon completion of the installation of the conduit pipes and submarine cable system, the HDD
equipment would be removed and New Hampshire Avenue would be restored to its pre-construction
grades and conditions. Standard stormwater erosion and sedimentation controls would be installed on the
site prior to the initiation of construction activities, and would be inspected and maintained throughout
construction operations. Once construction is completed, all equipment and construction materials would
be removed from the site and the area would be returned to its original condition.

2.3.7 Onshore Transmission Cable Installation

Construction of the onshore transmission cable would occur in two phases. The first phase would
consist of installing the ductbanks, conduits, and vaults. The second phase would consist of the
installation of the onshore 115 kV transmission cables, including splices and terminations. Phase I is
anticipated to take approximately five months to complete. Phase Il is also anticipated to take
approximately five months. Once the installation of the duct bank and vaults (Phase 1) has progressed
significantly from the landfall (approximately 2-3 months), the pulling and splicing of the onshore 115
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kV cable (Phase 1) would commence behind the duct bank installation crews. Assuming onshore
construction commences in September, both Phases of installation are expected to be completed in the 9
month period prior to the following Memorial Day. Therefore, the installation of the onshore components
would occur outside of the summer tourist season.

The onshore transmission cable installation, from the transition vault at the landfall to the Barnstable
Switching Station, would involve installation of the transmission cable in the underground splice vaults
and ductbanks within existing public ways and ROWSs. Most excavation would be performed with
standard machinery, including excavators and backhoes, with the exception of four railroad/state highway
intersection crossings which would be accomplished using trenchless techniques. All work would be
performed in accordance with local, state, and/or Federal safety standards. To minimize potential impacts
to wetlands, waterbodies, and groundwater during on land construction, particularly trenching activities,
Cape Wind has prepared a Draft Stormwater Pollution Prevention Plan (see Appendix C), that includes
measures for erosion control, managing stormwater, and soil handling and stockpiling.

Underground onshore transition vaults would be constructed approximately every 500 to 1,700 ft
(152.4 to 518 m) (the approximate length of transmission cable that can be effectively transported by
truck and pulled within manufacturer’s tension specifications). These vaults would accommodate cable
splicing and cross-bonding of cable metallic sheaths. Each of the two parallel underground onshore splice
vaults utilized at each splice location would be approximately 8 ft (2.4 m) wide by 35 ft (10.7 m) long
(outside dimensions) (see Figure 2.3.7-1). The underground onshore transition vaults would be placed
approximately 10 ft (3 m) deep (bottom of vault) and each underground vault would contain two 38-inch
(965 mm) manholes.

The transmission cables would be installed within a ductbank consisting of PVC conduits spaced
approximately eight inches apart (on center) encased in unreinforced concrete (minimum of 2,000 Ibs per
square inch [psi]), which is backfilled with native material or suitable backfill to original grade. In
addition, there would be two copper ground wires placed within the encasement. The trench opening
would be a minimum of 10 ft (3 m) wide within the roadways and a minimum of 8 ft (2.4 m) wide within
the ROW and supported by temporary trench boxes. The ductbank would be approximately 2 feet high
by 5 feet 8 inches wide. Burial depth to the top of the ductbank would be a minimum of 56 inches (1.42
m) within the roadways to allow passage under existing water and gas lines and a minimum of 24 inches
(610 mm) within the NSTAR Electric ROW (with the exception of road-crossings along the ROW where
the burial depth would revert to 56 inches [1.42 m]). A warning tape would be placed approximately one
ft below the surface of the trench opening for dig-in protection. There would be a total of 16 six-inch
(152 mm) diameter PVC conduits inside the concrete ductbank. The ductbank would be installed in a
single trench (see Figures 2.1.3-4 and 2.1.3-5).

The excavated soil from the trench and vaults would be temporarily stored adjacent to the worksite or
transported off-site if on-site storage is not possible. Where soil is stored at the site, it would be stabilized
with erosion and sedimentation controls. Following the completion of the installation of the transmission
cable, the excavation would be backfilled and repaved. Stormwater erosion and sedimentation controls
would be in place prior to the initiation of construction activities. Once construction is completed, all
equipment and construction debris would be removed from the site and the area would be returned to its
original condition.

To minimize the potential for erosion during construction, mitigation measures, such as hay bales and
silt fences would be placed as appropriate around disturbed areas and any stockpiled soils. Prior to
commencing construction activities, erosion control devices would be installed between the work areas
and downslope water bodies and wetlands to reduce the risk of soil erosion and siltation. Erosion control
measures would also be installed downslope of any temporarily stockpiled soils in the vicinity of
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waterbodies and wetlands. These mitigation measures would be fully described in an Erosion and
Sedimentation Control and Storm Water Management Plan, which would incorporate applicable BMPs
for erosion control and stormwater management during construction. It is possible that dewatering of the
excavated trench or vault locations close to the transition point would be required because of high
groundwater. A de-watering plan would be prepared to address the procedures for handling of any water
encountered during excavation.

Trenchless technologies would be employed in several areas along the onshore cable route to cross
heavily traveled state highway layouts and railroad beds and avoid the disturbances caused by standard
construction methods. Trenchless technologies may include HDD, Horizontal Boring, or Pipe Jacking.

In all instances where trenchless technology is used a starting pit would be excavated to initiate the
advancement of a casing or carrier pipe. Both boring and pipe jacking require pre-excavated pits on
either end of the cable segment to be installed. Shoring of the pit walls and dewatering may be necessary
depending upon soil and groundwater conditions. The receiving pit is excavated at the receiving end to
accept the casing or carrier pipe. Four carrier pipes would be used to accommodate all the conduits from
the duct bank. Depending on the method used the casing is advanced by drilling, boring or simply
pushing the casing pipe through the soil. Drilling would be similar to the HDD process discussed above
for the shoreline crossing. Boring involves using an auger type drill head that removes soil from the drill
hole into the pit, which is then stockpiled or removed from the site, in a manner similar to drilling a hole
through a piece of wood. Pipe Jacking involves pushing a casing pipe into the soil, along the desired
alignment, and removing the soil from within the casing pipe. The trenchless technology utilized would
be selected on a case-by-case basis at each location and would depend on the distance required to advance
the carrier pipe beyond the roadway or railroad in question, the nature of the soils at the location, and the
space available for mobilization and excavation of starting and receiving pits.

Following the installation of the carrier pipes, transition vaults would be installed to transition
between the standard duct bank installation and the carrier pipes.

24 OPERATION AND MAINTENANCE REQUIREMENTS AND PROCEDURES

2.4.1 Introduction

Any WTG, whether operating as an individual unit or within an array, is designed to operate without
attendance by any operators. The monitoring is conducted over a SCADA system from a remote location.
Such a monitoring station could be within a short radius of the wind turbine, or hundreds of miles away.

The local or regional monitoring center would have an effective level of control allowing remote
intervention in the operation of the turbine. Sensors within the turbine’s nacelle gather and transmit data
via the SCADA system not only on the electrical performance of the generator itself but also on much of
the critical associated equipment. Sensors include thermal, visual (web-cams), audio (microphones),
vibrations (accelerometers) and a host of electrical measurements which combine to provide an accurate
picture of the operating state of the turbine.

Bearing sensors are now configured throughout the drive train, including within the gearbox casing
itself. Not only is the temperature of the gearbox oil monitored, but also the metallic content of it
circulating within the cooling system. Changes in bearing temperature, vibration levels, acoustic profile
and metallic content within the oil are all early indicators of potential failure. This level of information
enables the remote operator to make decisions that would affect the degree of remedy that may be
eventually required. Without remote intervention, such as shutting down the turbine, catastrophic failure
of the gearbox may occur requiring an expensive and time consuming complete change-out of the
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gearbox. With early warning it is also possible for the remote operator to decide to reduce the output of
the particular wind turbine until such time as a technician can gain physical access in order to determine
the precise nature of the problem.

The SCADA system also monitors elements such as navigation and aviation warning lights.
However, with today’s common use of multiple light-emitting diodes (LEDSs) it is very rare that any
illumination would be lost completely. Within the same area each access door lock is wired to monitor
any attempt to gain unauthorized access to the wind turbine tower and its equipment.

The use of wave height radar detectors and vertically aligned web-cams are also useful to the shore
based maintenance crew in determining the actual sea state at the site and judging their ability to gain
marine access.

The operation and maintenance (O&M) of an offshore wind farm also includes those elements
pertaining to the seabed and its environs. Scouring around the base of the turbine foundation and
movement of the marine electrical cables are the most significant elements requiring periodic inspection
in order to determine if anything has occurred either as a result of continuous strong currents or, a
significant storm.

Service and maintenance falls into two distinctive categories:

(1) The work that only requires personnel activity; and
(2) The work requiring large marine vessel operation.

The latter requires a harbor base that can accommodate vessels with a significant draft whereas crew
boats can operate from a typical sailing harbor located as close to the wind farm as possible. While much
of the routine service and maintenance operations would likely occur during summer months because of
the greater number of days with lower wave heights, other weather windows (approximately three days
duration for maintenance of a single WTG) would be used throughout the year in order to minimize wear
and tear and the potential for excessive equipment breakdown or parts replacement.”

2.4.2 Operation

It is anticipated that the main operation center for the proposed offshore farm would be located in the
town of Yarmouth. The remote monitoring and command center where all decisions concerning the
operation of the marine generating facility would be made would be located here. These operational
decisions would also include any instructions received either manually or automatically from the operator
of the ISO-NE. It is also to this center that all commands, instructions or requests would be received from
government entities with marine and aviation safety and protection jurisdiction, such as the USCG, MMS
and the FAA. All operations would be in accordance with MMS requirements, as well as the USCG
terms and conditions received for this project (Appendix B).

The service and maintenance personnel would be stationed at one of two additional onshore locations:
one for the parts storage and larger maintenance supply vessels and the second located closer to the site
for crew transport. The maintenance operation would be based in New Bedford, Massachusetts and
would also deploy several crew boats out of Falmouth, Massachusetts.

The New Bedford facility would be located on Popes Island. It would include dock space for two 65
ft (19.8 m) maintenance vessels, as well as a warehouse for parts and tool storage, and crew parking. An
off-site warehouse would also be utilized to increase parts storage. The New Bedford facility would
house tools, spare parts and maintenance materials and would be organized to support daily work
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assignments. These would be loaded into small containers, assigned to each of the work teams and
loaded onto the maintenance vessel for deployment to the wind farm site. The maintenance vessel would
then go to either the WTG or the ESP and offload the containers for the work crews. During maintenance
operations, one vessel per day would leave the New Bedford facility, go to the site of the proposed action,
and then return.

Additional dock space would be rented in Falmouth Inner Harbor. From this facility work crews
would be deployed to either the WTG and/or the ESP in 35 to 45 ft (10.7 to 13.7 m) long crew boats
manned by professional mariners. In addition, a high-speed emergency response boat (20 to 25 ft long
boat) would be maintained at this harbor ready to respond whenever there is marine activity taking place.

The Control and Monitoring center in Yarmouth would maintain a 24/7 telecommunication protocol
with all members of the operation both at management level as well as the engineers. As is normal with
such operations a roster system is in place whereby designated personnel are on emergency call-out
during the night, weekends and holidays. Night and holiday watch staff at the center would normally be
restricted to two persons.

Depending upon the chosen manufacturer of the WTGs the SCADA system would normally monitor
the following parameters through remote access:

e Electrical:

Power (Output/reactive)
Voltage

Frequency

Recorded Power Curve

e Climate:

— Wind speeds

— Wind direction

— Temperature

— Humidity

— Atmospheric pressure/s
— Wave heights

e Turbine:

— Temperatures

— Humidity levels

— Acoustics

— Particulates

— Transformer gases
— Other

Service

While much of the routine service and maintenance operations would likely occur during summer
months because of the greater number of days with lower wave heights, other weather windows
(approximately three days duration for maintenance of a single WTG) would be used throughout the year
in order to minimize wear and tear and the potential for excessive equipment breakdown or parts
replacement.
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If a WTG required this level of repair, a longer period of low wave heights and suitable weather
conditions would be required in order to allow access and suitable working conditions. The duration
necessary to complete a repair would be determined and the next available opportunity would be
capitalized upon to complete the repair. Given the typically more suitable conditions during summer
months, more repairs may occur during summer than winter months.

Planned preventative service and maintenance of a WTG would include:

Testing of fog horns;

Cleaning of the machine rooms;

Changing of carbon brushes;

Changing of filters for air and all liquids as necessary;
Topping up of all fluids;’

Replacement of defective instruments;

Change-out of calibrated anemometers;

Cleaning of lenses;

Recharging of auto-grease systems;

Appropriate local measurements;

Control of dehumidifiers;

Torquing of bolts;®

Replacement of brake pads;

Control / replacement of hazard warning lights; and
Heavy duty electrical connections.

Routine service, excluding the 100 percent bolt torquing and major oil change is usually a two day
exercise for three to four persons. Such a three to four man crew would normally consist of an electrical
technician, an electronics/instrumentation technician, a mechanical technician and a general helper.

All personnel would be trained in maritime operations and survival including emergency evacuation
of the turbine nacelle. Every operative is equipped with a life jacket and survival suit. Provisions for
emergency stays are provided in the event that conditions occur suddenly which precludes offloading of
maintenance personnel.

In the event of a medical emergency it would be normal for affected personnel to be evacuated via the
access platform near the base of the tower.

Servicing of the offshore ESP would be conducted by the crew of a specialist sub-contractor trained
in the service and maintenance of HV equipment. The platform would be similarly equipped with
survival equipment and rations to be used in the event of weather prevented egress. As this structure
would include a helicopter landing platform, emergency evacuation can be affected by direct conveyance
onto the aircraft.

® Depending on manufacturers, gearbox oil is usually changed after one year of operation and thereafter every two years. Some
manufacturers have longer intervals. For this operation a larger vessel is required than the regular crew boats. Drums of oil must
be transported, lifted to the transition platform and hoisted up the tower to the nacelle machine room. Equally, the old oil must be
transported in reverse. This operation is usually conducted by a separate team taking approximately one day per turbine. The
Project would have a detailed Qil Spill Response Plan (OSRP) (Appendix D) to ensure proper oil handling procedures are used
and to provide procedures to address possible contingencies in the use of oil or other potential pollutants.

® Torquing of all tower flange bolts is typically conducted after the first 100 hours of operation, and then again after twelve
months of operation. Thereafter 10 percent of the bolts of each flange are torque tested on an annual basis.
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Oils, Lubricants, and Coolants

Operation of the WTGs and ESP requires the use of a variety of oils, lubricants and coolants. The
exact manufacturer, products, and quantities to be used will not be known until equipment suppliers are
under contract. However, the Draft Cape Wind Oil Spill Response Plan (see Appendix D) provides an
initial estimate of the types and volumes to be used during operations and maintenance of the proposed
action (ESS, 2007). The largest source is the 40,000 gallons of naphthenic mineral oil to be used on the
WTGs for transformer cooling. For the WTGs, several types of bearing and gear lubricants could be
used, ranging in quantity from less than 1 gallon to 140 gallons, as well as small amounts of brake,
hydraulic, and transmission fluids. Lastly, a water/glycol mix will be used for heat dissipation of the oil
coolers.

2.4.2.1 Security Plan

A detailed security plan will be developed to monitor the Project. This plan will include both video
surveillance and visual observations by boat. A manned operations system on land will monitor and
maintain communications to ensure that the security of the equipment is not compromised. Access to the
turbines will be through a hatch door on the platform that will be locked at all times. The ESP will utilize
a similar locked hatch system.

2.4.3 Maintenance

Unplanned maintenance on any part of the WTG is carried out in response to a breakdown or failure.
This activity may be simple and require only hand tools, in which case the normal crew vessels would
suffice. If there is a requirement to exchange larger items, the use of the 65 ft maintenance vessel would
be required to transport and lift the particular items. Such items of equipment could be an electrical
control cabinet, and 33 kV voltage transformer, generator, gearbox parts, etc. The ability to conduct such
operations would depend heavily on the prevailing weather conditions. It is unlikely that such repairs
could be carried out where significant wave heights exceed 4.9 ft (1.5 m). Accurate weather forecasting
is an essential ingredient in the planning of such offshore operations where a weather window of one to
two days is required to complete the task.

2.4.3.1 Maintenance Intervals

Based on both offshore and onshore WTG operational experience, five days per year per turbine has
been established as the anticipated maintenance requirement. These visits cover two days of planned or
preventative maintenance, and three days of unplanned or forced outage emergency maintenance. The
WTG design is based on a twenty year operating life and all components have been analyzed to meet this
design criterion. Based on 5 maintenance days per year for each of the 130 WTGs, the total is equivalent
to 650 maintenance days. Based on 252 workdays per year (which adjusts for weather days and holidays)
this results in 2.5 work teams or conservatively three teams being deployed. During these deployments,
maintenance on the ESP would be included. Experience has shown that wind speeds must be less than
17.9 mph (8 m/s) to gain safe access to the WTGs, although safe access with winds up to 26.8 mph (12
m/s) is possible depending on direction and sea state. Based on these weather related concerns, the
number of trips per day could be altered to take advantage of good weather.

The submarine cables would be inspected periodically to ensure adequate coverage is maintained. If
problem areas are discovered, the submarine cables would be re-buried. Depending upon the extent of re-
burial required, either hand jetting or re-deployment of a jet plow would be used.

2.4.3.2 Number of Vessel Trips

Based on the above analysis the normal activity would include two vessel trips per working day (252
days/year), which would include one crew boat from Falmouth and the maintenance support vessel from
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New Bedford. In addition, an occasional second round trip from Falmouth could take place in times of
fair weather or for emergency service.

2.4.3.3 Major Repairs

Major repairs are classed as those that require the intervention of a special heavy lift jack-up vessel
similar to the one that would have been used during the original construction of the wind farm.

The items requiring replacement include:

Turbine blades;
Hub unit;

Main drive shaft;
Gearbox; and
Complete nacelle.

Limitations on jack-up vessels are usually related to the sea state at the time of jacking up/down. Due
to the height of their jib crane, they are restricted to lifting when wind speeds are less than 12 m/s (25
mph). If a WTG required this level of repair, a longer period of low wave heights and suitable weather
conditions would be required in order to allow access and suitable working conditions. The duration
necessary to complete a repair would be determined and the next available opportunity would be
capitalized upon to complete the repair. Given the typically more suitable conditions during summer
months, more repairs may occur during summer than winter months.

2.4.3.4 Inspections

Under the terms of any MMS authorization, MMS would require inspections to take place to ensure
worker, structural, engineering and environmental safety. Such inspections would be carried out on a
regular basis, as determined by MMS and set forth in the authorizing instrument.

Blades: The WTG blades operating in a marine environment tend to be self-cleaning. Deterioration
of the measured power curve is an indicator that blade surfaces have become excessively pitted or have a
high level of salt encrustation, at which point cleaning of the blades would be undertaken. The
degradation mechanisms that affect the structural stability of the blade (and hence also safety) will be
inspected on a regular basis.

Towers: The WTG tower would normally be inspected externally once every five years unless there
are obvious signs of corrosion developing that were not predicted. These visual inspections are conducted
from a manned basket lowered from and with the nacelle mounted winch.

Foundations: The steel monopile foundations, and their associated transition sections and platforms
are inspected on an annual basis usually at the time of the planned service visit. It is the areas within the
splash zone that are most prone to corrosion as a consequence of occasional instances of inferior
treatment coating during manufacturing or installation.

Cathodic Protection: The sacrificial anodes would be inspected on an annual basis and replaced as
required.

Scour Protection: The seabed around the base of the monopile foundations would have scour
protection (scour mats or rock armor) installed in order to provide the required level of protection from
scouring. It is prudent to visually inspect the seabed footing after the first year of being installed and
thereafter at least on a biennial basis if no initial deterioration has been observed. It may also be prudent
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to conduct sample surveys after any significant storm activity. Such inspections can be carried out by
divers or by the use of Remote Operated Vehicles (ROVSs) carrying underwater cameras and lighting.

Marine cables: Though the electrical cables are to be buried to a depth of 6 ft (2 m), there would be
inspections of these runs conducted during the early years following their laying. A full inspection may
be appropriate after the first two years, and thereafter on a random basis conducted at the same time as the
scour protection inspections. As with the scour protection, it would also be prudent to conduct such an
inspection after the first major storm affecting the area.

2.4.4 WTG Work Crew Deployment

The work crews would be transferred from the crew boat to the WTG by exiting the stern of the
vessel. This operation would be performed only when the sea conditions are within the workable range of
the crew and vessels.

2.45 ESP Service

The ESP would have a helicopter-landing platform in addition to the boat dock. This would allow for
maintenance crews to be deployed to the ESP during periods when wind and wave conditions are
unsuitable for boat transfers. The helicopter platform would also allow for emergency evacuation of any
individuals who may become injured.

2.4.6 Submarine Cable Repair

The potential for a fault occurring during the operational lifetime of a buried cable system is minimal,
based on industry experience. However, a cable repair plan would be formulated by the applicant to
cover the remote possibility of a fault occurring in the offshore submarine cable system. The focus would
be to repair the cable quickly, while minimizing or eliminating environmental and community impacts.

Should a cable failure occur, a cable repair plan would be implemented. Once the location of the
fault is identified, should the cable fault occur in the onshore sections of the project, then typical trench,
repair and backfill methods would be used and no formal fault plan required. Communication with the
appropriate people would take place at least 48 hours prior to repair and would specify the location,
method, and date of work. Along the submarine cable, the procedures listed below are one way of
repairing a cable fault.

e Mobilize the splice boat and fine tune the location of the fault;

e The splice boat would likely be a barge, equipped with water pumps, jetting devices,
hoisting equipment and other tools typically used in repairs of cables;

e Expose the cable with hand-operated jet tools and cut the cable in the middle of the
damaged area;

e Position the repair vessel above the cut cable, and raise one end;
e Cut off the damaged portion of the cable;

o Perform a cable splice between the retrieved cable and one end of the spare cable
onboard;

e Pay out cable and move to the other end of the spare cable, keeping a portion of the
spare cable onboard;

o Retrieve the other damaged cable end;
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e Cut off the damaged portion of the cable;

o Perform a cable splice between the retrieved cable and the remaining end of the spare
cable onboard,;

o Lower the second joint and position it on the sea bottom;
e Hand jet the repaired and exposed sections into the sea bottom; and

o Demobilize the repair vessel.

2.5 DECOMMISSIONING METHODOLOGY

The applicant is required to submit a decommissioning plan to MMS for approval which must comply
with MMS’s structural removal standards. Upon decommissioning of the facility, the applicant must
implement the decommissioning plan to remove and recycle equipment and associated materials, thereby
returning the area to pre-existing conditions.

The applicant would be obligated to remove the project once operations have ceased. The applicant
would provide a financial instrument or other assurance to the reasonable satisfaction of the MMS, which
would secure its obligations to decommission the facility to the satisfaction of MMS and pursuant to the
terms of its authorization.

The decommissioning process is largely the reverse of the installation process. Decommissioning can
be broken down into several steps, closely related to the major components of the facilities:

e Inner-array cables;
e Submarine transmission cables;

e Turbine generators and towers, monopile foundations, scour mats or rock armor
scour protection, ESP; and

e Onshore transmission cables.

It is anticipated that equipment and vessels similar to those used during installation, would be utilized
during decommissioning. For offshore work, this would likely include a jet plow, crane barges, jack-up
barges, tugs, crew boats, and specialty vessels such as cable laying vessels or possibly a vessel
specifically built for erecting WTG structures. For onshore work, traditional construction equipment such
as backhoes and cable trucks would be utilized. The environmental impacts from the use of this
equipment during decommissioning activities would be similar, although not identical, to impacts
experienced during construction as described in Section 5.0.

The decommissioning of the offshore facilities would necessitate the involvement of an onshore
disposal and recycling facility with the capacity and capabilities of handling the large quantities of steel,
fiberglass and other materials from the Project. Acknowledging the fact that other potential onshore
disposal and recycling facilities may exist 20 years from now that may prove to be more desirable,
facilities do currently exist that are capable of handling the materials. Prolerized New England Inc.
operates several facilities, two which are located in Everett Massachusetts, and Johnston Rhode Island.
Prolerized staff has indicated that they have the capabilities and capacity to handle the disposal and
recycling of the materials from the proposed action, if it were to take place today. The Everett facility has
deep water access, allowing for the steel towers and monopiles to be directly offloaded from the barges,
cut into manageable sections, sheared into smaller pieces and then shipped to end-users as scrap metal.
For this reason, the Everett facility would be the proposed location for the onshore disposal and recycling
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of project materials. Currently there is no commercial scrap value for the fiberglass in the rotor blades.
The fiberglass from the blades would be cut into manageable pieces and then disposed of as solid waste at
an approved onshore facility.

2.5.1 Decommissioning Process

The initial step in the decommissioning process would involve the disconnection of the inner-array 33
kV cables from the WTGs. The cables would then be pulled out of the J-tubes, and removed from their
embedded position in the seabed. Where necessary the cable trench would be jet plowed to fluidize the
sandy sediments covering the cables, and the cables would then be reeled up onto barges. The cable reels
would then be transported to the port area for further handling and recycling.

The WTGs would be prepared for dismantling by properly draining all lubricating fluids according to
established O&M procedures, and removing the fluids to the port area for proper disposal and/or
recycling. This would be followed by the WTGs being deconstructed (down to the transition piece at the
base of the tower) in much the same way as they were installed. Utilizing the same or similar types of
cranes and vessels as during their construction, the blades, hub, nacelle, and tower would be sequentially
disassembled and removed to port for recycling.

Once the wind turbines and towers have been removed, the foundation components (transition piece,
monopile, scour mats, and rock armor) would be decommissioned. Sediments inside the monopile would
be suctioned out to a depth of approximately 15 ft (4.6 m) below the existing seabottom in order to allow
access for the cutting of the pile in preparation for its removal. The sediments would be pumped from the
monopile and stored on a barge. All scour mats would be recovered, brought to the surface by crane,
placed on a barge and brought to port for recycling or disposal. In those locations where rock armoring
has been used for scour protection, it would be excavated with a clamshell dredge, placed on a barge, and
disposed of at an upland location. The monopile would then be cut from the inside at approximately 15 ft
(4.6 m) below grade. The sediments previously removed from the inner space of the monopile would be
returned to the depression left when the monopile is removed, using the vacuum pump and diver assisted
hoses in order to minimize sediment disturbance and turbidity. Depending upon the capacity of the
available crane, the assembly above the cut may be further cut into more manageable sections in order to
facilitate handling, and then placed on a barge for transport to the port area for recycling. Cutting of the
pile would likely be done using one or a combination of underwater acetylene cutting torches, mechanical
cutting, or high pressure water jet.

2.6 POTENTIALLY POLLUTING AND HAZARDOUS MATERIALS

Construction, operation, and decommissioning would involve the transport, handling, and disposal of
material considered to be potentially polluting or hazardous to the environment and humans should they
be handled, released, or disposed of in an inappropriate or illegal manner. This section presents the types
of oils, lubricants, and greases that would be used, and the measures the applicant has proposed to ensure
compliance with relevant regulations and laws.

2.6.1 Onshore Groundwater Protection

Most onshore excavation would be performed with standard machinery, including excavators and
backhoes, with the exception of four railroad/state highway intersection crossings which would be
accomplished using trenchless techniques.

Conduit construction activities would require the use of certain hazardous materials such as diesel
fuel, lubricating oils, grease, cleaning solvents, and glues. An accidental release of large quantities of
these materials into the environmental could adversely impact soil, surface waters, or groundwater
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quality. For this project, the on-site storage and/or use of large quantities of materials capable of
impacting soil and groundwater will not be required.

Approximately 50 percent of the onshore underground transmission line traverses a Zone Il
groundwater protection area and two local groundwater protection districts, with the majority of the run
occurring in Yarmouth, Massachusetts and the remainder in Barnstable, Massachusetts. These areas are
defined as an area of the aquifer which contributes water to a well under the most severe pumping
conditions. Certain land uses are restricted and hazardous material use on a permanent basis is strictly
regulated. For this project, hazardous material use will be limited to small quantities to support
construction. At the time of local permit submittal for road openings in the Town of Yarmouth and the
Town of Barnstable, any environmental contingency planning required for hazardous material use during
construction will be addressed as part of that permitting process.

2.6.2 WTG Fluid Containment

The WTG would utilize lubricating oil, cooling liquids, and grease, all of which would be located in
the nacelle or hub. The WTG has been carefully configured to contain any fluid leakage and prevent
overboard discharges. The primary WTG components and the fluids are:

e Hub - The hub houses the blade pitching system, which is controlled by electric
motors and contains only grease to lubricate parts.

e Main bed plate - Inside the main bed plate (located in the nacelle) is the oil
conditioning system of the gearbox, main bearing, and generator bearings. The fluid
capacity of the gearbox and bearings is approximately 190 gallons. As part of the oil
conditioning system an oil/water cooling system is also located in the main bedplate.
In the event of leaking gear oil or a broken hose/pipe, the leaking oil would be guided
through the manhole in the bottom of the bedplate and collected on the upper internal
platform of the tower.

o Tower - The upper internal platform is designed and sealed in such a way that it can
withhold the total amount of gearbox and hydraulic fluid until it can be transferred to
containers for safe disposal.

e Fluids - The fluids utilized in the various systems include gear oil, mineral oil for the
hydraulic system and a water glycol mix for the cooling system.

The possibility of leaks may occur in two different situations: (1) during service and maintenance;
and (2) during operation:

e Service - During the servicing and maintenance of a WTG, a spill could happen
during oil changes of hydraulic pump units or the gearbox oil conditioning system.

e Operation failures - During WTG operation, leakage may occur as the result of
broken gear oil hoses/pipes, and/or broken coolant hoses/pipes. Gear oil leaks would
be contained within the hub and main bed frame and/or tower as described above.
Coolant leaks can occur in a number of locations within the nacelle and would be
contained inside the nacelle fiberglass cover.

In order to be responsive to small spill incidents associated with maintenance activities, service
vessels would be equipped with oil spill handling materials adequate to control and clean up a small
accidental spill. In addition, waste collection systems would be installed on board each WTG. The waste
collection system is based on a container system for easy and safe handling during transfer from/to
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turbine-service vessel-dock. The waste would be separated (i.e., used oil, coolant liquids, filters,
paper/rags, etc.) for correct disposal once the containers are off-loaded at the dock.

2.6.3 ESP Fluid Containment

The ESP would have small amounts of lubricating oil, greases and coolants in pumps, fans, air
compressors, emergency generators, and miscellaneous equipment, plus diesel fuel. The ESP would also
have four oil-cooled step up transformers.

The primary systems and fluid contained are as follows:

e Main Transformer - The four 110-megavolt amp (MVA) oil cooled main step up
transformers would each have a capacity of approximately 10,000 gallons (37,850
liters) of dielectric cooling oil. The oil would be circulated through oil/air heat
exchangers mounted on the roof of the platform. Each transformer would be
mounted in a leak proof detention area that would have the capacity of holding 150
percent of the transformer oil. Each of the detention areas would be connected via
valves to a storage tank that has the capacity to store 100 percent of the oil from all
four transformers. The oil piping to the coolers and the coolers would be configured
so that any failures would result in oil being drained to the detention area.

e Miscellaneous Equipment - Various pumps, fans, and an air compressor would be
installed on the platform. They would be lubricated with either grease or oil in small
quantities. The equipment would be installed in such a way that any leakage would
be contained on the sealed deck of the ESP.

The ESP would have sealed, leak-proof decks around the transformers and other equipment where oil
and/or other lubricants exist, which would act as fluid containment. In addition, spill containment Kits
would be available near all equipment. The details of spill containment equipment and related spill
control measures would be provided in an Oil Spill Response Plan (OSRP) (see Appendix D) prior to
operation of the facility.

The type of insulating oil in general use in large power transformers of the MVA and voltage class
proposed for the ESP and in use in existing offshore applications is a highly refined naphthenic mineral
oil. Two types are defined by ASTM D-3487: Type |, inhibited, and Type Il, uninhibited. The difference
is the addition of antioxidants to the Type Il oil. While a final decision remains to be made in
consultation with the transformer manufacturer during the transformer procurement process, it is
anticipated that Type | oil is likely to be specified for the ESP transformers. The specific brand of oil is
dependent on the transformer manufacturer and so will not be known until the time of purchase.

Technical data sheets and material safety data sheets (MSDS) for several commercially available
brands of transformer oil, both Type | and Type Il, are provided in Appendix E. These include:

Diekan 400, Type I, produced by FINA

Diekan 410, Type Il, produced by FINA

Diala AX, Type Il, produced by Shell

Transvolt, Type I, produced by Royal Manufacturing Company

Reference to the MSDS will show that specific information on the toxicity to marine life is lacking.
What can be culled is that because it is petroleum based the transformer oil will normally float on water
and will not readily biodegrade. The hazard to marine life would be from the depletion of oxygen in a
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slow-flowing waterway that experienced a spill because the surface layer of oil, if allowed to remain,
could interfere with natural atmospheric oxygen transport into the water. Non toxic effects could occur to
birds or marine mammals from oiling of feathers or fur, which can interfere with the insulating
characteristics of feathers and fur and result in harm or death. A spill into the open waters could only
occur in the unlikely event of a transformer tank leak and a concurrent failure of the oil containment
systems that will be part of the ESP design. Other smaller leaks at the WTGs would most likely be
contained within the nacelle. There is an unlikely possibility that spills could occur during transfers of oils
and lubricants to and from maintenance vessels to the ESP or WTGs. Also, it should be noted that the
individual transformers at each WTG will be the dry type, containing no oil.

The MSDS also note that transformer oil does not bioaccumulate. A spill is subject to reporting
under the Clean Water Act (CWA); but transformer oil is not considered a hazardous substance under the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) nor under the
Superfund Amendment & Reauthorization Act (SARA) Sections 302, 311, 312 or 313.

2.6.4 Oil Spill Planning, Preparedness, and Response

MMS is the Federal agency responsible for oversight of oil spill planning, preparedness, and response
for the proposed action. Specifically, the MMS requires that owners or operators of oil handling, storage,
or transportation facilities that are located seaward of the coastline submit oil spill response plans
(OSRPs) to MMS for approval prior to operations of that facility. As indicated earlier, the applicant has
prepared a Draft Oil Spill Response Plan (draft OSRP) located in Appendix D, dated December 2005,
which is intended to satisfy this requirement, upon its finalization prior to the start of construction (ESS,
2007).

The Draft OSRP (Appendix D) provides information on the types and quantities of oils, lubricants
and coolants likely to be used (ESS, 2007). The applicant intends to contract with local firms that
specialize in marine spill response, with the intended purpose that larger spills will be rapidly controlled
and cleaned up, should one ever occur. Additionally, the OSRP describes the processes and procedures
that would be used in the event of an oil spill including, but not be limited to the following components:

o Designation of a trained qualified individual,

e Designation of a trained spill management team available on a 24-hour basis;
e Description of the spill-response operating team;

e A planned location for a spill-response operations center;

e Procedures for the early detection of a spill;

e Procedures for spill notification;

o Oil Spill Response Organizations that the plan cites;

e Contact information for Federal, State, and local regulatory agencies that must be
notified when an oil spill occurs;

e Methods to monitor and predict spill movement;

e Methods to identify and prioritize the beaches, waterfowl, other marine and shoreline
resources, and areas of special economic and environmental importance;

e Methods to protect beaches, waterfowl, other marine and shoreline resources, and
areas of special economic or environmental importance;
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e Methods to ensure that containment and recovery equipment as well as the response
personnel are mobilized and deployed at the spill site; and

e An inventory of spill-response materials and supplies, services, equipment, and
response vessels available locally and regionally.

In addition, for on-land construction activities involving land disturbance and the potential for the
release of oil and other contaminants into surface water or groundwater, including stormwater, the
applicant will have to prepare a SWPPP, which will contain an SPCCP, under the NPDES program of the
CWA. In Massachusetts, this program is under the jurisdiction of the USEPA.

2.7 POST LEASE GEOTECHNICAL AND GEOPHYSICAL FIELD INVESTIGATIONS

If MMS grants a lease for the proposed action, following issuance of the lease, a marine shallow
hazards survey and a supplemental geotechnical program would be conducted prior to construction. The
geotechnical and geophysical (G&G) field investigations would be designed to collect sufficient
information, coupled with previous site-specific field data, to further characterize the surface and
subsurface geological conditions within the vertical and horizontal areas of potential physical effects
(APPEs), in preparation for final design and construction. These areas include the offshore construction
footprints and associated work areas for all facility components, including the WTGs, the ESP, the inner
array cables, and the 115 kV transmission cable to shore.

The shallow hazards survey would be designed to identify and evaluate conditions that might affect
the safety of proposed activities, or conditions that might be affected by proposed activities. The
supplemental post-lease geotechnical program would further analyze sediments and physical conditions
within the proposed action APPEs, for use in final foundation design and to develop site-specific BMPs
for constructability.

The survey plan, including the geophysical trackline spacing and coverage necessary to identify and
delineate potential shallow hazards, would be finalized post-lease in consultation with the applicant and
MMS. The shallow hazards survey would include a detailed geophysical program and would integrate
the results of the supplemental geotechnical program, to build upon the previous offshore investigations.

2.7.1 Shallow Hazards Survey Geophysical Program

A high resolution geophysical survey (HRGS) would be conducted such that the quality and
resolution of the data is adequate to delineate the extent of shallow hazards identified. Potential hazards
to be assessed include, but are not limited to (subject to final development of the plan), the following:

e Seafloor and/or shallow subsurface conditions: locations, sizes and orientations of
sand waves; boulders; man-made anomalies and debris; areas of sub-aquatic
vegetation; presence of potential mud diapirs and gas venting features, areas of slope
instability, shallow faulting.

e Subsurface conditions to a minimum target depth of 200 ft (61 m) below the
seafloor at the ESP location and 100 ft (30.5 m) at the wind turbine locations:
faults; shallow gas deposits, buried channels; potential for liquefaction, submarine
slides, or slumping; and risk of seismic and tsunami events appropriate to the design
life of the structures.

Rectilinear geophysical tracklines would be run specifically for the purpose of the shallow hazards
assessment, and are anticipated to be oriented to capture expected dip and strike of the Horseshoe Shoal
structure (subject to final survey design consultations). Up-to-date bathymetry would be collected using
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either single-beam or swath bathymetry, depending upon water depth and conditions. Two types of
subbottom profiler datasets would be collected: the shallow (Chirp) and intermediate depth (Boomer)
subbottom profiler data, the latter with resolution sufficient to penetrate a minimum of 200 ft (61 m)
below the seafloor. If subsurface conditions are such that the intermediate Boomer cannot penetrate to
the minimum target depth of 200 ft (61 m) below the seafloor, a deep-penetration Boomer profiler system
would be used. Sidescan sonar and magnetometer data would also be collected, sufficient to identify
potential obstacles on or just below the seafloor within the APPEs.

The shallow hazards geophysical survey would be conducted prior to the supplemental geotechnical
program. Data from the survey would be used to finalize the geotechnical sampling locations.

The types of impacts to resource categories due to the geophysical survey are comparable to those
resulting from the operation of an inshore lobster-fishing sized vessel. Because the trackline spacing
would be finalized post-licensing, based upon the requirements of the selected contractor, the duration of
the vessel deployment remains to be determined. At this time, it is expected that the geophysical survey
would take several months to complete.

During the survey, an array of geophysical tools would be towed within the water column behind the
vessel at certain depths above the seafloor. There would be no disturbance of the seafloor. The vessel
would operate approximately 10 hours per day during relatively calm sea conditions in the warmer
seasons. The vessel would travel at approximately 15 knots (27.8 km/h) when transiting between port at
Falmouth to the survey area (1 hour each way), and at approximately 3 knots (5.6 km/h) during the 8
hours of actual survey time per day. The vessel would continuously transect the area, obtaining an
estimated 30 miles (48.3 km) of data each day, before returning to port each night.

2.7.2 Supplemental Geotechnical Program

Whereas the geophysical investigations do not involve seafloor disturbance or the collection of
samples for analysis, the geotechnical program does involve the use of coring and boring equipment to
collect sediment samples for laboratory analyses, which would disturb the seafloor in small discrete
locations.

2.7.2.1 Vibracores

Additional vibracores would be taken along the proposed 115 kV cable route (approximately 2
vibracores per mile [1.6 km]) and along the inner array 33 kV cable routes (1 vibracore approximately
every 3.5 mile [5.6 km]). Sediments from some of these vibracores would be evaluated for thermal
resistivity for final cable design.

The vibracores would be advanced from a small gasoline-powered vessel likely less than 45 ft (14 m)
in length. Approximately 50 additional vibracores are planned at this time, although the final number
would be determined in consultation with the selected contractor and final design firm. Up to 6
vibracores can be collected in a field day with favorable bottom conditions and calm seas. The diameter
of the core barrel is approximately 4 inches (102 mm), and the cores are advanced up to a maximum of 15
ft (4.6 m). The vessel is anchored during coring.

2.7.2.2 Borings

Approximately 20 borings additional to the previous 22 would be advanced at selected WTG sites,
including those at the approximate corners of the site of the proposed action on Horseshoe Shoal, to span
the vertical APPE of the proposed structures, and to collect site specific geotechnical data to assist in final
foundation design. The analytical program would address liquefaction potential, gas concentrations in
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sediments, pressure regimes of gaseous sediments, and gas saturation versus shear strength properties of
sediments.

The estimated 20 borings would be advanced from a truck-mounted drill rig placed upon a jack-up
barge that rests on spuds lowered to the seafloor. Each of the four spuds would be approximately 4 ft (1.2
m) in diameter, with a pad approximately 10 ft (3 m) on a side on the bottom of the spud. The barge
would be towed from boring location to location by a tugboat. The drill rig would be powered by a
gasoline- or diesel-powered electric generator. Crew would access the boring barge daily from port using
a small boat. Borings generally can be advanced to the target depth (100 to 200 ft [30.5 to 61 m]
depending on location) within one to three days, subject to weather and substrate conditions. Drive and
wash drilling techniques would be used; the casing would be approximately 6 inches in diameter.

2.7.2.3 Cone Penetrometer Testing (CPT)

CPT or an alternative subsurface evaluation technique (appropriate to site-specific conditions) would
be conducted prior to construction as necessary, to evaluate subsurface sediment conditions. A CPT rig
would be mounted on a jack-up barge similar to that used for the borings. The top of a CPT drill probe is
typically up to 3 inches (76 mm) in diameter, with connecting rods less than 6 inches (152 mm) in
diameter.

2.7.2.4 Report and Maps

A shallow hazards assessment report, including analytical results of the supplemental geotechnical
program, would be submitted to MMS prior to commencement of operations and pursuant to the terms of
the MMS authorization. The report would describe surficial and subsurface geologic conditions and
geotechnical properties of sediments within the proposed action’s marine APPEs.
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3.0 ALTERNATIVES TO THE PROPOSED ACTION

The alternatives to the proposed action must be derived from the stated purpose and need. In
accordance with the CEQ regulations for implementing the NEPA, reasonable alternatives must be
rigorously explored, objectively evaluated and, for those alternatives eliminated from detailed study, a
brief discussion on the reasons for elimination must be provided. Additionally, reasonable alternatives
not within the jurisdiction of the lead agency must be included in the analysis. Geographical and non-
geographical alternatives (including No Action taken) must be analyzed and screening criteria must be
clear and conclusive to insure that alternatives considered meet the basic purpose and need and are
technologically feasible and economically viable. Discussion on the environmental impacts of the
alternatives is first offered in a concise descriptive summary in a comparative form with associated tables.
The environmental impacts of the proposed action, no action and considered alternatives are then subject
to detailed analysis presented in sections on the affected environment (CEQ 8§ 1502.15) and the
environmental consequences (CEQ 8§ 1502.16). The decision maker and the public are then provided with
a description of issues and a clear basis for a choice to be made of the options available.

3.1 SCOPE OF ALTERNATIVES

To address the requirements under NEPA as described above, MMS conducted a comparison of other
potentially reasonable alternative locations for offshore wind facilities in the New England region of the
United States. CEQ 81502.14 requires the EIS to examine reasonable alternatives to the proposed action.
In accordance with CEQ’s guidelines for applying NEPA, reasonable alternatives are defined as those that
are practical or feasible from the technical and economic standpoint and using common sense, rather than
simply desirable from the standpoint of the applicant. Furthermore, an alternative that is outside the legal
jurisdiction of the lead agency must still be analyzed in the EIS if it is reasonable. A potential conflict
with local or federal law does not necessarily render an alternative unreasonable, although such conflicts
must be considered (CEQ § 1506.2(d)).

The purpose and need of the proposed action is to provide a renewable energy facility that utilizes the
unique wind resources offshore of New England using a technology that is currently available, technically
feasible, and economically viable, that can interconnect with and deliver electricity to the NEPOOL grid,
make a substantial contribution to enhancing the regions electrical reliability and achieving the renewable
energy requirements under the Massachusetts and regional RPS. With consideration of this, sites
potentially capable of achieving this purpose and need were included in the scope of analysis. Analyzing
such sites in this EIS provides the decision-maker as well as cooperating agencies and the public, useful
information for understanding the environmental impacts of potential alternatives and comparing such
impacts to the impacts of the proposed action.

3.2 PRELIMINARY SCREENING ANALYSIS

To select its alternatives for detailed evaluation, MMS first developed a screening process aimed at
eliminating those project alternatives which did not meet the purpose and need statement (see Section 1.1)
of the proposed action and which were not technically feasible and economically viable with the proposed
action. The geographic scope of the alternatives analysis included areas offshore of the New England
States.

3.2.1 Define Screening Analysis Criteria and Methodology

The criteria used in the screening analysis considered the applicability to the purpose and need for the
proposed action, economic viability, and technological feasibility. The alternatives were then subjected to
the screening criteria. The failure to meet the described criteria was considered cause for the elimination
of the alternative. The geographical and non-geographical alternatives that met the described criteria
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were then carried with the proposed action and no action alternative to further detailed environmental
analysis. The screening criteria described below include applicability to the project’s purpose and need,
economic viability, and technological feasibility.

3.2.1.1 Applicability to the Project’s Purpose and Need

Alternatives to be considered for detailed environmental analysis must meet the basic purpose and
need as described in Section 1.1. Specifically, alternatives to the proposed action involve exploitation of
offshore wind energy resources and the ability to operate with current technology on a scale capable of
making a substantial contribution to the state’s mandated percentage of energy required from renewable
sources.

3.2.1.2 Economic Viability

In order to understand whether different alternatives were economically comparable, MMS developed
an economic model to assess the economics of offshore wind facilities. The model was used to rank the
alternative sites according to their relative economic performance, taking into account the projected
schedule for development. The cost of energy was chosen as the measure of economic performance. A
detailed description of the economic model as well as independent peer review comments on the model is
available in Appendix F.

The results of the economic model show that the site of the proposed action (Horseshoe Shoal site)
has the greatest economic potential and that South of Tuckernuck Island, Monomoy Shoals, and the
Smaller Project alternatives are generally economically comparable in terms of their cost per kilowatt
hour (kWhr), albeit somewhat higher.’

3.2.1.2.1 ISO Operation and Cost of Electricity

Electricity producers bid on the price of electricity on an hourly basis and therefore the price paid
varies during the day throughout the year. The bidding is based on each producers particular set of costs
for generating the electricity and the amount of profit they are trying to make. The New England 1SO
bidding system has made the production and sale of electricity a highly competitive process where slight
changes in generation costs or production levels can have a major affect on profitability. Wind projects
are particularly vulnerable to varying production because the source of the fuel (wind) cannot be
controlled and hence the instantaneous amount of generation cannot be controlled. This factor alone
affects how a wind energy producer would bid into the 1SO system and what price they would be paid for
their electricity. Since energy production output from a wind energy facility has less certainty than
conventional power plants, it is important in assessing alternatives in the siting and design of a wind
energy facility to understand factors that affect the generation and the sale of electricity within the 1SO
operating system, as this affects the profitability and ultimately the viability of the project (Refer to
Appendix F).

3.2.1.3 Technological Feasibility Requirement

The technological feasibility requirement describes physical criteria that set the parameters within
which a project can be constructed and operated, as well as, the technology available for construction and
operation. Physical site screening criteria include water depth, extreme storm wave (ESW) height,
avoidance of bedrock and large boulders, distance from the generation site to the onshore transmission
system, and wind speed.

" Cost of energy is defined for this analysis as the starting electricity sales price, in 2007 dollars per KWhr, needed to meet or
exceed a specified debt coverage ratio after the project is placed in service. Debt coverage ratios were calculated as the future
annual operating cash flow divided by the principal and interest payment for a given year.
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3.2.1.3.1 Water Depth

Water depth criteria include both a minimum and a maximum, given current construction method
technologies and equipment, and foundation design. The current foundation technology limitations
require that offshore wind projects be located in areas of water depths generally less than 100 ft (30 m) in
depth to be considered economically feasible. Most existing commercial scale offshore wind projects are
sited in areas of water depth ranging from 8 to 65 ft (2.5 to 20 m). Since offshore construction requires
large vessels that typically draft at least 7 ft (2.1 m), waters shallower than this are inaccessible. The
monopile is the current state of the art for offshore foundations, and this technology is limited by deeper
water depths because of the horizontal loading forces of waves and wind. At water depths greater than
about 70 ft (21.3 m) the monopile diameter becomes so large and the wall thickness so great in order to
withstand the loading over greater height above the bottom, that it is not technologically feasible to
manufacture, transport and install a monopile of this design, and a different type of foundation design is
required (e.g., multi-legged foundation).

Water depths in the 65 to 147 ft (20 to 45 m) range are currently being pursued on several
demonstration projects (such as the Beatrice Demonstrator Project). Depending upon the site specific
characteristics of waves, water depths, and bottom conditions, a large commercial scale project could
include a variety of foundation types in order to balance technology needs with costs (see Table 3.2.1-1).

3.2.1.3.2 Storm Wave

Storm wave criteria actually reflect a combination of wave heights and water depths, since the
energetics associated with a long period swell passing by a wind turbine foundation are different than a
breaking wave. As waves come to shore or approach shallow water associated with a shoal, drag on the
bottom increases, causing the wave to stack up and assume a more vertical face, which at some point
becomes unstable and the top of the wave curls forward and collapses. Waves affect an offshore wind
turbine in two primary ways. Either a large wave exerts tremendous horizontal loading on the foundation
as it passes by, with the worst case scenario being failure of the structural integrity and collapse of the
tower (Report No. 3.2.1-1) or, large waves cause repetitive horizontal movement of the tower, nacelle
and rotors that creates excessive wear and tear of moving parts and necessitating increased maintenance
and replacement, or a worst case scenario being fatigue and failure of moving parts so that the turbine
breaks down more frequently and does not operate enough to cover costs. Also, with greater wave
heights the foundation has to extend further above the sea surface before the connection with the tower
can be made, since the foundation is the component designed for wave impact and contact with sea water.
The larger the foundation, the more costly it becomes. Foundations generally make up roughly 1/4th to
1/3rd of the cost of an offshore wind project.

A 2003 report prepared by the firm Garrad Hassan for the US Army Corps of Engineers, New
England District, assessed various environmental design parameters for existing wind projects and those
proposed for construction up to 2006 (Morgan et al., 2003). Of the 13 projects for which water depths
and the 50 year return storm wave height information was available, 8 had ratios of average water depth
to ESW height greater than one and 5 had a ratio less than one. The average ratio of average water depth
to ESW for the 13 projects is 1.29. However, if only those in the majority category are included (ratios
greater than 1), then the average ratio is 2.0. Based on this, and ignoring other parameters such as
geologic conditions and foundation type, it appears that the current industry practice is that the ESW
height should be no more than about half of the average water depth within the turbine array for projects
located in relatively shallow water. There is anecdotal information that the Blythe project in the UK, with
a ratio of about 0.75, is experiencing a significantly accelerated fatigue life from the breaking waves.

A secondary aspect of wave heights that can affect offshore wind project operations and maintenance
is the number of days out of the year when wave heights exceed the ability to get maintenance personnel
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transferred from vessels to the tower in order to do required maintenance. While multiple maintenance
crews can be deployed simultaneously to make up for missed days, at some point there is a diminishing
return on performing maintenance. If extended periods of time occur when a proportion of wind turbines
cannot operate because of breakdown or lack of maintenance, then the generation revenue drops and the
project economics suffer. Current technology for maintenance access limits the suitable wave height to
approximately 4.9 ft (1.5 m) or less.

3.2.1.3.3 Substrate

Since foundation design is typically 1/4 to 1/3 the total cost of a WTG installation, the type of
foundation can have a substantial affect on the overall project costs and the economic viability and
profitability of the project. Monopile installation would typically be accomplished by means of a pile
driving ram or vibratory hammer to a substantial depth (about 85 ft [26 m] below the seafloor in the case
of the proposed action). In areas of bedrock and excessive boulders, driven monopiles cannot be
deployed and either a gravity based foundation or a multi-legged foundation is required in order to have a
stable foundation on which to erect the tower and generating equipment. Given the greater amount of
steel, increased installation costs, and potentially higher maintenance costs, gravity based and multi-
legged foundations are generally more expensive than a driven hollow monopile. Also, these other types
of foundations create a greater footprint which may exhibit greater environmental impacts. Finally, rocky
substrate conditions can make it difficult and or cost prohibitive to bury interconnecting cables below the
seafloor. Therefore site selection between alternative locations needs to consider substrate characteristics
relative to the type of foundation that can be deployed to support the remaining wind generating
equipment. Seabed geology for the regional alternatives was determined by the use of NOAA Charts.
Detailed geotechnical data was collected for the proposed action site (see Table 3.2.1-1).

3.2.1.3.4 Transmission Line Distance

Transmission line distances are dependent upon which cable design is being considered. Basically,
there are three types of electric transmission cables: pressurized fluid filled AC cables, solid dielectric AC
cables, and high voltage direct current (HVDC) cables. Wind projects are typically designed with solid
dielectric AC cables because of the ability to relatively easily install miles of cable having low
maintenance characteristics, avoiding the pumping systems needed for fluid filled cables, and avoiding
the need for converter stations associated with DC current transmission. As the cable length increases, so
does the cost for the cable itself as well as installation.

Since the cost of the transmission cable is only one of numerous components of a wind project that
are part of the pro forma calculations, the determination of a distance that can be used as a criterion is
site specific. Of course, there are certain technological limits to some of the cable types that come into
play as the cable lengths become very long (TRC, 2006). For example, the fluid filled AC cables
typically cannot exceed about 20 miles (32 km) in length because of the limitations on pumping the
cooling liquid, and the additional pump stations that would be needed for greater cable lengths. The
HVDC cables can be very long, if designed to handle line losses, but they require that converter stations
be built to switch the DC to AC flow of electricity. The solid dielectric AC cables that are the industry
standard for offshore wind energy projects typically have limits of about 31 miles (49.9 km), and geologic
conditions such as thermal resistivity must be taken into consideration when assessing line losses relative
to cable length for buried cables (see Table 3.2.1-1 and Report No. 3.2.1-2).

3.2.1.3.5 Minimum Wind Speeds

There is no single minimum wind speed criterion that can be relied on as a siting criterion, because so
many factors go into the costs for construction and operation, which must be subtracted from the revenue
from the electricity generated. Modern turbines are designed with a minimum cut-in speed that balances
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the cost of wear and tear against the smaller amount of electricity and therefore smaller revenue generated
at lower wind speeds. The typical range for cut-in wind speeds is 7 to 10 mph for commercial scale wind
turbines. A project developer needs to consider the site specific wind data versus the revenue generated at
low wind speeds and subtract the maintenance costs of running the turbines at lower wind speeds (see
Table 3.2.1-1).

3.2.1.3.6  Technology Availability

The current foundation technology limitations require that offshore wind projects be located in areas
of water depths generally less than approximately 100 ft (30 m) in depth to be considered economically
feasible. One demonstration project, the Beatrice Demonstrator project in the UK is targeting turbine
locations in waters up to 150 ft (45 m) to allow collection of information on the design and the economics
relative to long term maintenance and operation. Several companies have recently begun exploring the
feasibility of floating foundations, yet none are currently available for commercial production.

Foundations for 65 to 147 ft (20 to 45 m) water depths are currently being explored in order to
determine their technological feasibility within the requirements for a commercial scale project to be
economically viable. Typically, it is expected that to go to these greater water depths would require tri-
pod or quadra-pod foundations in order to get the anchoring and stability necessary in deeper water. The
Beatrice Demonstrator project has recently completed constructing two WTG in the Miray Forth area of
the North Scottish Sea. The project involves a jacketed structure as the foundation (four legs crossed
braced) to support the large 5 MW turbine in a water depth of 144 ft (44 m). The economic viability for
large scale commercial application of this technology has yet to be determined and most estimates place
this design at least 5 to 10 years into the future (see Table 3.2.1-1).

3.3 ALTERNATIVES CONSIDERED

3.3.1 Geographic Alternatives

In order to conduct a comprehensive evaluation of reasonable alternative locations for an offshore
wind energy project that would be capable of serving the New England region, MMS identified and
initially screened nine wind farm sites (in addition to the proposed action) along the coast from Maine to
Rhode Island. The sites were chosen based on geographic diversity, having at least some potential in
terms of wind resources, and the necessary area required for the proposed facility size. The Phelps Bank
site was chosen as a result of a comment/request from the Massachusetts Office of CZM that an
alternative be evaluated for a site located more than 25 miles (40 km) offshore with water depths less than
150 feet. The Offshore Nauset site was chosen as a result of agency interests in comparing a deep water
alternative. The ten sites including the proposed action are as follows:

1. Offshore Portland, Maine

2. Offshore Cape Ann, Massachusetts

3. Offshore Boston, Massachusetts

4. Offshore Nauset, Massachusetts (east of Nauset Beach)

5. Nantucket Shoals (southeast of Nantucket Island, Massachusetts)
6. Phelps Bank (southeast of Nantucket Island, Massachusetts)

7. East of Block Island, Rhode Island

8. Monomoy Shoals (east of Monomoy, Massachusetts)

9. South of Tuckernuck Island

10. Horseshoe Shoals (proposed action)

Figure 3.3.3-1 shows the location of these sites with respect to the New England Coast Line.
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3.3.2 Non-Geographic Alternatives

Alternatives that include modifications to the proposed action that reduce the scope (smaller or
condensed configuration) or temporal impacts (phased development schedule) should be analyzed in an
EIS. Non-geographic alternatives must include design alternatives that would decrease pollution
emissions, construction impacts, aesthetic intrusion, as well as relocation assistance, possible land use
controls that could be enacted, and other possible efforts. Non-geographic alternatives are subjected to
the same screening criteria as geographical alternatives. As with geographical alternatives, those that
meet the screening criteria are carried forward for further detailed analysis.

The non-geographic based alternatives that were analyzed in reference to the proposed action include:

o Smaller Alternative (half the MW capacity of the proposed action at the same
location)

e Condensed Array Alternative
e Phased Development Alternative

e No Action Alternative

3.3.3 Alternatives Considered But Screened Out Due to Physical Constraints

Alternative sites were selected based upon their potential to meet the basic purpose and need to utilize
offshore wind resources to provide electricity to the New England Power Pool. The application of the
physical criteria (Section 3.2.1) resulted in the elimination of seven of the sites from further consideration.
Therefore, in accordance with CEQ 81502.14, further detailed analysis was not conducted and the reasons
that each site was eliminated is provided in the following discussion (see Table 3.2.1-1).

3.3.3.1 Portland, Maine

The center of the Offshore Portland Alternative is located 19.3 miles (31 km) east of Portland, Maine.
The alternative site would be located somewhere within a 197 square mile (511 km?) area as shown on
Figure 3.3.3-1. Coordinates that bound the alternative location are shown in Table 3.3.3-1. The mean
wind resources in this area are between 17.9 and 21.3 mph (8.0 and 9.5 m/s) (Figure 3.3.3-2).

The area around the outer harbor of Portland, Maine (Figure 3.3.3-3) was evaluated using the Site
Screening Criteria described above and not selected for further environmental analysis due to water depth,
wave height, and seabed substrate. Specifically:

o Water depths are estimated to average 200 ft (61 m), which would require monopiles
of such large size that their construction, transport, and installation would not be
technologically feasible. Floating foundations have not been developed for deep
water applications and foundation technology adapting oil and gas type floating
platform substructures to wind energy applications is not likely to be proven by the
date anticipated for project development;

e Open ocean exposure to the east results in ESWs of approximately 90 ft (27 m),
which can cause structural failure or excessive turbine fatigue; and

e Seabed geology in this area is likely to include an abundance of shallow bedrock and
rock outcroppings that would interfere with WTG foundation installation and
embedment of submarine cables (NOAA Chart No. 13286).
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In addition to these physical criteria, another potential concern with this site includes its potential to
affect migratory movements of whales, particularly the endangered northern right whale, traveling
between the Northern Right Whale critical habitats located at the northern and southern extents of the
Gulf of Maine.

3.3.3.2 Cape Ann, Massachusetts

The center of the Offshore Cape Ann Alternative is located 8.3 miles (13.4 km) east of Cape Ann,
Massachusetts. The alternative site would be located somewhere within a 196.4 square mile (508.7 km?)
area shown on Figure 3.3.3-1. Coordinates that bound the alternative location are shown in Table 3.3.3-1.
The mean wind resources in this area are between 17.9 and 20.1 mph (8.0 and 9.5 m/s) (Figure 3.3.3-2).
The area around Cape Ann, Massachusetts (Figure 3.3.3-4), was evaluated using the Site Screening
Criteria described above and not selected for further environmental analysis due to water depth, wave
height, and seabed substrate. Specifically:

e Water depths are estimated to average 150 ft (45.7 m), which would require
monopiles of such large size that their construction, transport, and installation would
not be technologically feasible. Floating foundations have not been developed for
deep water applications and foundation technology adapting oil and gas type floating
platform substructures to wind energy applications is not likely to be proven by the
date anticipated for project development;

o Open ocean exposure to the east results in ESWs of approximately 62 ft (19 m),
which can cause structural failure or excessive turbine fatigue; and

e Seabed geology in this location appears to be primarily gravel, boulder piles and
ridges; that would interfere with WTG foundation installation and embedment of
submarine cables (NOAA Chart No. 13286).

In addition to these physical criteria, an issue specific to this area which makes it less favorable is that
the area is close to the Stellwagen Bank National Marine Sanctuary, and areas of dense whale
congregations such as humpback and northern right whales (National Marine Sanctuary Program, 2007).
The Sanctuary occupies approximately 42 square miles (108.8 km?) of the OCS east of the coastline of
mainland Massachusetts and north of Cape Cod.

3.3.3.3 Boston, Massachusetts

The center of the Offshore Boston Alternative is located 14.2 miles (22.9 km) east of Boston,
Massachusetts. The alternative site would be located somewhere within a 214.2 square mile (554.8 km?)
area shown on Figure 3.3.3-1. Coordinates that bound the alternative location are shown in Table 3.3.3-1.
The mean wind resources in this area are between 17.9 and 20.1 mph (8.0 and 9.5 m/s) (Figure 3.3.3-2).
The area around the outer harbor of Boston, Massachusetts (Figure 3.3.3-5) was evaluated using the Site
Screening Criteria described above and not selected for further environmental analysis due to water depth,
wave height, and seabed substrate. Specifically:

o Water depths are estimated to average 200 ft (61 m) which would require monopiles
of such large size that their construction, transport, and installation would not be
technologically feasible. Floating foundations have not been developed for deep
water applications and foundation technology adapting oil and gas type floating
platform substructures to wind energy applications is not likely to be proven by the
date anticipated for project development;
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e Open ocean exposure to the east results in ESWs of approximately 75 ft (23 m)
which can cause structural failure or excessive turbine fatigue; and

e Seabed geology in this location appears to include a number of relatively large
boulder ridges that would interfere with WTG foundation installation and embedment
of submarine cables (NOAA Chart No. 13287).

In addition to these physical criteria, the majority of this potential alternative site is within the
Stellwagen Bank National Marine Sanctuary, which makes this alternative less favorable due to potential
for impacts to marine mammals in the area and conflicts with designated uses of the Sanctuary.

3.3.3.4 Nauset, Massachusetts (East of Nauset Beach)

The center of the Offshore Nauset Alternative is located 19.3 miles (31.1 km) east of Nauset,
Massachusetts. The alternative site would be located somewhere within a 202.3 square mile (524 km?)
area shown on Figure 3.3.3-1. Coordinates that bound the alternative location are shown in Table 3.3.3-1.
The mean wind resource in this area ranges from 20.1 to 21.3 mph (9.0 to 9.5 m/s) (Figure 3.3.3-2).

The area offshore of Nauset, Massachusetts (East of Nauset Beach) (Figure 3.3.3-6) was evaluated
using the Site Screening Criteria described above and not selected for further environmental analysis due
to water depth and wave height. Specifically:

o Water depths are estimated to average 650 ft (198 m) which would prevent the use of
foundations resting on or inserted in the seafloor. Floating foundations have not been
developed for deep water applications and foundation technology adapting oil and
gas type floating platform substructures to wind energy applications is not likely to
be proven by the date anticipated for project development; and

e Open ocean exposure to the east results in ESWs of approximately 55 ft (17 m)
which can cause structural failure or excessive turbine fatigue.

In addition to these physical criteria evaluated, another issue is that the site is in close proximity to
Northern Right Whale Critical Habitat precautionary area (National Marine Sanctuary Program, 2007).

3.3.3.5 Nantucket Shoals, Southeast of Nantucket Island, Massachusetts

The center of the Nantucket Shoals Alternative is located 4.8 miles (7.7 km) southeast of Nantucket
Island, Massachusetts. The alternative site would be located somewhere within a 210.7 square mile
(545.7 km?) area as shown on Figure 3.3.3-1. Coordinates that bound the alternative location are shown
in Table 3.3.3-1. The Nantucket Shoals area southeast of Nantucket Island, Massachusetts (Figure
3.3.3-7) was evaluated using the Site Screening Criteria described above and not selected for further
environmental analysis due to wave height and transmission line distance. Specifically:

o Open ocean exposure to the east results in ESWs of approximately 65 ft (20 m)
which can cause structural failure or excessive turbine fatigue; and

e The interconnection distance to shore (assuming landfall in Hyannis) is
approximately 41 miles (66 km). This distance exceeds the normal use of AC
transmission cables (should be less than approximately 31 miles [50 km]) and would
require the use of HVDC transmission cable. HVDC transmission lines have not yet
been proven to be a commercially available technology for offshore wind farms. DC
transmission may be possible though likely more costly due to requirements to install
AC to DC converters. It would not be possible to connect to the existing two
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Nantucket Cables that cross from Nantucket to the Cape Cod because of their limited
transmission capacity.

3.3.3.6  Phelps Bank (Southeast of Nantucket Island, Massachusetts)

The center of the Phelps Bank Alternative is located 44.4 miles (71.5 km) southeast of Nantucket
Island, Massachusetts. The alternative site would be located somewhere within a 210.5 square mile
(545.2 km?) area as shown on Figure 3.3.3-1. Coordinates that bound the alternative location are shown
in Table 3.3.3-1. The area around the Phelps Bank (southeast of Nantucket Island, Massachusetts, Figure
3.3.3-8) was evaluated using the Site Screening Criteria described above and not selected for further
environmental analysis due to wave height and transmission line distance. Specifically:

o Open ocean exposure to the east results in ESWs of approximately 65 ft (20 m)
which can cause structural failure or excessive turbine fatigue; and

e The interconnection distance to shore (assuming landfall in Hyannis) is
approximately 67 miles (108 km). This distance exceeds the normal use of AC
transmission cables and would require the use of HVDC transmission cable. HVDC
transmission lines have not yet been proven to be a commercially available
technology for offshore wind farms. DC transmission may be possible though likely
more costly due to requirements to install AC to DC converters.

3.3.3.7 East of Block Island, Rhode Island

The center of the East of Block Island Alternative is located 6.4 miles (10.3 km) east of Block Island,
Rhode Island. The alternative site would be located somewhere within a 209.5 square mile (54.6 km?)
area as shown on Figure 3.3.3-1. Coordinates that bound the alternative location are shown in Table
3.3.3-1. The area east of Block Island, Rhode Island (Figure 3.3.3-9) was evaluated using Site Screening
Criteria described above and not selected for further environmental analysis due to wave height and
seabed substrate. Specifically:

e Extreme storm waves in the area are estimated to be approximately 50 ft (15.2 m)
which can cause structural failure or excessive turbine fatigue; and

e Seabed geology in this location is likely to consist of an abundance of boulders and
rock outcroppings that would interfere with WTG foundation installation and
embedment of submarine cables (NOAA Chart No. 13288).

3.3.4 Other Alternatives Considered But Not Subject to Detailed Analysis

The following additional alternatives were considered in the preparation of this EIS, but were not
subject to detailed analysis, for the reasons identified and briefly described below.

3.3.4.1 Onshore Sites

Onshore wind energy projects, as well as other onshore renewable energy technologies, were not
subject to detailed analysis in this EIS due to the fact that they do not satisfy the stated purpose and need,
as described in Section 1.1. In addition, with respect to wind energy, there are limited contiguous sites in
Massachusetts that are capable of accommodating commercial wind energy facilities. As compared to the
approximately 14,000 MWs of wind energy capacity currently installed onshore in the United States,
Massachusetts has approximately 5 MWs of existing installed wind energy capacity, with an additional 3
MWs capacity under construction (AWEA, 2007). According to DOE wind resource potential maps,
Massachusetts onshore wind resources are rated in general by region, where eastern Massachusetts is
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rated “marginal”, central Massachusetts is rated “fair” and some areas of western Massachusetts are rated
as “good” (DOE EIA, 2003).

3.3.4.2 Near Shore Waters

The geographic areas defined on Figure 3.3.3.1 included near shore waters on some of the alternatives
considered (e.g., Portland, Cape Ann, Block Island). These alternative sites were selected based upon
their potential to meet the basic purpose and need as described in Section 1.1. Siting a facility near shore
within the geographic confines of each alternative described in Figure 3.3.3.1 was not selected for
detailed analysis due to the potential increase in impacts and decrease in wind resources. The application
of the physical criteria (Section 3.2.1.3.) to the offshore portion of each area resulted in the elimination of
seven of the sites from further consideration. Therefore, in accordance with CEQ 8§1502.14, further detail
analysis was not conducted.

3.3.4.3 Dispersed Sites

The applicant has proposed a commercial scale alternative energy facility located within a specific
contiguous area of the OCS. Distributing the power potential of this proposed project to multiple sites on
the OCS (e.g., four locations on the OCS, each with approximately 100 MW of installed capacity) was
considered but eliminated from detailed analysis due to the fact that such dispersal of construction and
operational impacts throughout the offshore region increases the geographic scope of direct, indirect and
cumulative impacts. Additionally, it is believed that such dispersal of generating sites would decrease the
efficiency and reliability of the energy production, and the associated costs (i.e., additional cabling and
electric service platform installations) would render any such project uneconomic. Therefore, in
accordance with CEQ §1502.14, further detail analysis was not conducted.

3.3.4.4 Tidal In-Stream Energy Conversion (TISEC) Device

TISEC devices are an exciting new renewable energy technology for the marine environment.
However, commercial demonstration of such technologies is still relatively unproven, and available tidal
resources in New England are considered marginal as compared to other sites nationally. TISEC
development would not be consistent with the purpose and need of the proposed action, as described in
Section 1.1.

TISEC devices are a similar technology to wind turbines except that they are installed in the water
column and are moved by underwater tidal currents. Though the speed of tidal currents is very slow
compared to that of wind, the density of water is more than 1,000 times that of air. Therefore, even slow
tidal current speeds can generate considerable energy. Since tidal current speeds are predictable, the
TISEC technology can be a more consistently reliable source of electric power generation. Because
TISEC devices are underwater generation facilities, they avoid aesthetic impacts on the ocean surface or
landscape. In addition to the turbines, which must be able to move toward the direction of changing
currents or allow for multidirectional flow, the TISEC devices require an anchoring system and an
electrical interconnection line to a land-based transmission system.

TISEC device projects must be sited at or near known areas with a strong tidal current regime and
tidal current speeds that range from 2 to 4.7 knots (1.02 to 2.4 m/s). In addition, they generally need to be
close to onshore transmission lines, either immediately adjacent to or within 0.25 to 0.5 mile (0.4 to 0.8
km) (TRC, 2006).

In general, research shows that New England has marginal resources in terms of tidal power
generation relative to other locations across the country (TRC, 2006). For instance, there are many other
potential TISEC locations in the United States and/or Canada that have tidal energy levels that exceed the
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tidal resources in New England. Construction and a full build out of a tidal energy facility would not be
expected to take place for several years, and the size of the first pilot projects likely would be small and
not able to provide a substantial contribution to the New England and regional RPS. Therefore, in
accordance with CEQ §1502.14, further detail analysis was not conducted.

3.3.4.5 Wave Energy

Wave energy project development is not consistent with the purpose and need of the proposed action
described in Section 1.1. Wave energy conversion takes energy from ocean waves and converts it to
mechanical energy that is then converted to usable electric energy. The initial conversion is done using
various devices that capture the energy. Research in this area shows that the average power density of
waves on the New England coast is approximately half that of California, and therefore the offshore areas
of Massachusetts are less likely for development of this technology, especially given the infancy of this
new field (TRC, 2006). Construction and a full build out of a wave energy project in New England would
still be many years from now, and construction of the first pilot projects likely would be small and not
able to provide a substantial contribution to the Massachusetts and regional RPS. Therefore, in
accordance with CEQ 8§1502.14, further detail analysis was not conducted.

3.3.4.6 Solar (Photovoltaic and Thermal Electric)

Development of a solar power system (photovoltaic or thermal electric) is not consistent with the
purpose and need of the proposed action described in Section 1.1. Photovoltaic (PV) systems used to
generate electricity include: (1) flat plate technology, which uses an arrangement of PV cells mounted on
a rigid flat surface and exposed freely to incoming sunlight; and (2) concentrator technology, which uses
an arrangement of PV cells and lenses to concentrate sunlight on a small area of cells.

Based on the PV systems currently in operation, flat plate technology ranges in size from 50 - 200
kilowatts (kW), while concentrator technology ranges between 2 kW and 200 kW. At these lower power
generation levels, PV applications are most feasible and economical for off-grid and consumer
applications.

Despite their prevalence in consumer applications, PV systems have the highest energy costs among
alternative energy sources (greater than $0.20/kWhr in 2002 as compared to $0.12/kWhr for the Cape
Wind project), which may be attributed to the costs of producing the materials used in PV cells and
modules (i.e., crystalline technologies). Because of the high capital costs associated with PV systems,
coupled with low efficiencies, the technology does not represent a commercially competitive alternative
to the proposed action within the timeframe of the proposed action.® Therefore, in accordance with CEQ
81502.14, further detail analysis was not conducted.

3.3.4.7 Ocean Thermal

Development of an Ocean Thermal Energy Conversion (OTEC) project is not consistent with the
purpose and need of the proposed action described in Section 1.1. OTEC is a technology that converts
solar radiation to electric power. Since the ocean is composed of layers of water that have different
temperatures, it creates a natural thermal gradient. The OTEC systems use this gradient to drive a power-
producing cycle, which can produce a significant amount of energy as long as the temperature differential

8 Some installations have been constructed as a result of public funding, but costs remain high. For instance, a 425- kW PV solar
energy system was recently constructed in Brockton, Massachusetts at a cost of $7 per watt. Costs were addressed via a $1.6
million city of Brockton bond, $789,000 grant from the U.S. DOE, and more than $1 million from the Massachusetts Technology
Collaborative (MTC) Renewable Energy Trust. The Project would generate 535 MW hours per year and is expected to provide
power to 71 homes and result in no emissions (MTC, 2007).
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is about 36 °F (20 °C) between the warmer surface water and colder deep water. The oceans cover more
than 70 percent of the earth’s surface making them the largest solar energy collector and energy storage
system. The potential for OTEC as an alternative resource is great; however, the economics of energy
production have delayed the financing of a permanent, continuously operating OTEC plant (TRC, 2006).

The natural thermal gradient necessary for OTEC operation is generally found in the tropical zone
between the latitudes of 20 degrees North (N) and 20 degrees South (S). As a result, the siting criteria for
such facilities are not compatible with the existing conditions found along the coast of New England and
the technology as it exists today does not appear suitable for the New England area. Therefore, in
accordance with CEQ §1502.14, further detail analysis was not conducted.

3.3.4.8 Floating Wind Turbines

This technology utilizes a floating structure that provides enough buoyancy to support the weight of a
wind turbine. It must also be able to restrain pitch, roll, and heave motions within acceptable limits in
order to operate efficiently and safely. A variety of platform, mooring, and anchoring technologies have
been proposed for floating wind turbine systems. This technology remains in its infancy and is not
expected to be commercially viable for at least 10 to 15 years. As such, development of a marine wind
energy project employing this foundation technology is not consistent with the purpose and need of the
proposed action as described in Section 1.1.

3.3.5 Geographic Alternatives Considered and Subject to Detailed Analysis Including
the Proposed Action

In accordance with CEQ regulations for implementing NEPA, alternatives considered that meet the
screening criteria are subject to further detailed environmental analysis in the “environmental
consequences” section of the EIS which discusses the specific environmental impacts or effects of each of
the alternatives including the proposed action and no action. In order to avoid duplication between the
alternatives section and the sections of the EIS dedicated to detailed analysis, this section is dedicated to
describing and comparing the alternatives to the proposed action with a brief summary of impacts.

The geographic alternatives considered and subject to detailed analysis include the proposed action,
South of Tuckernuck Island, and Monomoy Shoals. Alternatives subject to detailed analysis, but not
involving a change of location from the proposed action (Smaller Alternative, Phased Development
Alternative, Condensed Array Alternative, and No Action Alternative) are examined in Section 3.3.6.
Figure 3.3.5-1 shows all of the alternatives that met screening criteria.

3.3.5.1 Horseshoe Shoal - Proposed Action

3.3.5.1.1 Description

The proposed action entails the construction of an electric generating facility consisting of 130 wind
turbine generators arranged in a grid pattern in the Horseshoe Shoal region of Nantucket Sound,
Massachusetts. The northernmost WTGs would be approximately 3.8 miles (6.1 km) from the dry rock
feature (offshore near Bishop and Clerks) and approximately 5.2 miles (8.4 km) from Point Gammon on
the mainland; the southernmost part of the area of the proposed action would be approximately 11 miles
(17.7 km) from Nantucket Island (Great Point), and the westernmost WTG would be approximately 5.5
miles (8.9 km) from the island of Martha’s Vineyard (Cape Poge) (see Figure 2.1.1-2). The area occupied
by the WTGs and ESP is 25 square mile (64.7 km?).

Each of the 130 wind turbine generators would generate electricity independently of each other. For
this area of Nantucket Sound, the wind power density analysis determined that orientation of the array in
a northwest to southeast alignment provides optimal wind energy potential for the wind turbine
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generators. The optimal WTG spacing within the array is 0.39 mile (629 m) by 0.62 mile (1,000 m)
between each WTG based on wind direction analysis, which corresponds to a 6 x 9 rotor diameter
configuration.

Hydrographic surveys indicate water depths are as shallow as 0.5 ft (0.15 m) (MLLW), with depths of
up to 60 ft (18.3 m) (MLLW) occurring between the northern and southern legs of the shoal. However,
water depth within the portion of the site where WTGs would be sited ranges from 12 to 50 ft (3.7 to 15.2
m) (MLLW). WTG foundations installed in water depths of 10 to 40 ft (3 to 12.2 m) would utilize a
16.75 ft (5.1 m) diameter monopile and in water depths of 40 to 50 ft (12.2 to 15.2 m) would utilize an
18.0 ft (5.5 m) diameter monopile. The extreme wave height in the area is 17.4 ft (5.3 m).

An ESP would be required to be installed and maintained within the approximate center of the WTG
array. It would serve as the common interconnection point for all of the WTGs within the area of the
proposed action. The ESP would be a fixed template type platform consisting of a jacket frame with six
42-inch diameter (1.1 m) driven piles to anchor the platform to the ocean floor. The 200 ft by 100 ft (61
m by 30.5 m) platform would rest atop a steel superstructure. The platform would be placed
approximately 40 ft (12.2 m) above the MLLW datum plane in 28 ft (8.5 m) of water. Each WTG would
interconnect with the ESP via a 33 kV submarine cable system. The ESP would provide electrical
protection and inner-array cable sectionalizing capability in the form of circuit breakers. It would also
include voltage step-up transformers to step the 33 kV inner-array transmission voltage up to the 115 kV
voltage level of the submarine cable connection to the land-based system.

Solid dielectric submarine cables from each wind turbine generator would interconnect within the
grid and terminate at their spread junctions on an electrical service platform. The electric service
platform would serve as the common interconnection point for all of the wind turbine generators. The
proposed submarine cable system is approximately 12.5 mile (20.1 km) in total length (7.6 miles [12.2
km] within the Massachusetts 3.5 mile [5.6 km] territorial line and 4.9 miles [7.9 km] on the OCS) from
the electric service platform to the landfall location in Yarmouth. The submarine transmission cable
system consists of two parallel cables that would travel north to northeast in Nantucket Sound into Lewis
Bay past the westerly side of Egg Island, and then make landfall at New Hampshire Avenue. The
proposed onshore transmission cable route to its intersection with the NSTAR electric transmission ROW
would be located entirely along existing paved ROWs where other underground utilities already exist.
The remaining portion of the onshore transmission cable route would be located underground within an
existing maintained NSTAR electric transmission ROW, terminating at an existing substation.

The cables would be installed between the WTGs and ESP, as well as the transmission line between
the ESP and shore, using a jet plow technology that simultaneously loosens sediments to create a space
for the cable to be laid in and allows for natural in-filling. The shoreline crossing of the transmission
cable would be installed using horizontal directional drilling technology and onshore cable construction
would employ standard cable trenching, conduit placement, and cable pulling methods and equipment.

3.3.5.1.2 Summary of Impacts on Physical, Biological, Socioeconomic Resources and Land
Use, and Navigation and Transportation

Construction, decommissioning and operation of the proposed action would result in varying levels of
impacts to the physical environment, biological resources, socioeconomics and land use, and navigation
and transportation. A summary of the impacts within these four major categories is provided below (see
Table E-1 in the Executive Summary for additional summary information describing the impacts of the
proposed action).
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Physical Resources

The proposed action would result in impacts to above water and underwater ambient sound levels as a
result of construction and decommissioning activities and to above water sound levels as a result of
operation. The maximum calculated pile driving sound level at any location would be 41 dBA whereas
the lowest ambient level measured would be 35 dBA. During operation, the sound levels of the proposed
action would range from 19.2 to 25.9 dBA, well below the ambient conditions of 54 to 71 dBA.

In addition to noise impacts, the proposed action would result in air quality impacts from vessels and
equipment involved in the pre-construction G&G investigations, and construction, decommissioning, and
maintenance phases of the proposed action. The quantities of these pollutants would be small in relation
to other air pollution sources in the general region and would not have a noticeable effect on air quality.
A summary of total emissions from the proposed action is provided in Table 5.3.1-7. With respect to
water quality, impacts would be temporary and localized and result from installation of monopiles and
undersea cables. With respect to EMFs, the proposed action would generate a small EMF in the
immediate vicinity of the undersea cables and onshore cables. This small EMF is not expected to
adversely affect marine or human life (see Section 5.3.1.7 for information on predicted EMF levels for the
proposed action at different locations).

Operation of the proposed action is not anticipated to impact hydrodynamics or water quality. The
proposed action would require the storage of 40,000 gallons (151,400 liters) of mineral oil on the ESP.
Based on analyses conducted, probabilities of a large spill are extremely small.

Biological Resources

The proposed action would affect terrestrial vegetation and terrestrial fauna via its upland portion of
the interconnection line. The upland portion of the interconnection line would be located within an
existing previously disturbed and maintained utility ROW, and thus impacts would be limited. Impacts to
coastal and intertidal vegetation, would also be limited since no seagrass has been identified close to the
footprint of the proposed action, and HDD technology would be used at landfall to avoid impacts to
vegetation along the intertidal zone.

With respect to avifauna, the proposed action is in Nantucket Sound which is in the general vicinity
of Monomoy National Wildlife Refuge and other locations where there are important staging areas and
habitat for roseate terns, and least terns (Perkins, et al., 2003) (Details on potential avian species affected
are provided in Section 5.3.2.4). With respect to avian T&E species, information on the piping plover
suggest that collision mortality associated with the proposed action would result in minor to moderate
adverse impacts but would not jeopardize the Atlantic coast population. With respect to the roseate tern,
information shows that a low level of WTG collisions can be expected but would only have a minor to
moderate affect on the roseate tern population. Detailed analysis of the piping plover and roseate tern are
provided in Appendix G.

Subtidal offshore resources would be affected by the monopiles and scour protection associated with
WTGs in the area of the proposed action, which results in a hard bottom structure for colonization by
benthos. The added structure is expected to attract a variety of finfish to the site, which could improve
recreational fishing resources. Most of the impacts to soft-bottom benthic communities are expected to
occur during the cabling activities of the construction and decommissioning periods. Permanent impacts
include the direct mortality to benthic organisms due to jet plowing and the placement and removal of
pilings for the WTGs and ESP. The total area of permanent benthic impact for the proposed action due to
the WTG and ESP piles is 0.67 acres (2,711 m?). The proposed scour protection scenario includes 106
turbines protected by scour mats covering 1.96 acres (7,936 m?) and 24 turbines protected by rock armor
covering 8.75 acres (35,417 m?).Additionally, during construction, the total area of temporary impact for
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the cable that connects the WTGs to the ESP is 580 acres (2.3 km?) and the temporary impact of the area
disturbed from installation of the cable from the ESP to the shore is 220 acres (86 acres [0.3 km?] outside
the three mile limit, plus 134 acres [0.5 km?] inside the three mile limit) (refer to Table 5.3.2-3).

Marine mammals that are not listed under the ESA, but are protected under the MMPA, that may be
found in the area of the proposed action include the gray seal, harbor seal, harp seal, hooded seal, Atlantic
white-sided dolphin, striped dolphin, common dolphin, harbor porpoise, long-finned pilot whale, and
minke whale. Due to possible proximity to these marine mammals under the proposed action, there is
potential for impact to these species during construction and decommissioning as a result of collisions
with large construction vessels.

Socioeconomic Resources and Land Use

The proposed action would cause an increase in the number of workers to fill the construction
requirements of the alternative. The increase would result in approximately 391 full-time jobs during the
27-month period, with fewer workers required for decommissioning. Limited impacts to urban and
suburban infrastructure would be anticipated as a result of the proposed action due to the relatively small
number of workers relative to the population of the region, the relatively short duration of the work, and
capacity of existing infrastructure including housing, emergency services and transportation to address the
needs of the proposed action.

With respect to environmental justice, a socioeconomic analysis was conducted and showed that the
counties within the area of impact had a lower percent minorities than the rest of the Commonwealth, and
a lower percentage of people living under the poverty level than the rest of the Commonwealth, and thus
the area of impact is not within an environmental justice population (refer to Section 4.3.3.3).

The proposed action would result in visual impacts to areas along the south coast of Cape Cod as well
as areas along the shorelines of Nantucket and Martha’s Vineyard that are oriented toward the proposed
action (refer to visual simulations of the proposed action at Figure 5.3.3-5). With respect to cultural
resources, no submerged historic properties or archaeological sites are recorded in the area of the
proposed action. The proposed action would be visible from historic properties and from Tribal areas of
cultural and religious importance, and thus would affect cultural resources as a result of such visual
impacts.

Navigation and Transportation

The area of the proposed action is used for fishing and boating (power and/or sail), and the shoreline
areas are used for bird watching, and beach-going and other general recreational activities. The proposed
action is not expected to affect overland transportation arteries or airport facilities. The proposed action
received FAA approval indicating WTGs in the area would not affect air navigation or associated
communication systems (refer to Appendix B). With regard to navigation, the individual turbines would
be located either directly on Horseshoe Shoal or in close proximity it, where vessels are less likely to
navigate (refer to detailed discussion of navigation in Section 5.3.4). In addition, the turbines would be
spaced in a grid of approximately 6 x 9 rotor diameters (629 x 1000 m) which would allow ample room
for vessels, including trawlers, to navigate through the area. However, as discussed in Section 5.3.4.4.2,
impacts to radar for vessels operating within the WTG array lead to a moderate impact to navigation
safety, under certain conditions. The applicant and the USCG have developed mitigation measures (see
Section 9.3.4) to reduce the impacts to an acceptable level.
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3.3.5.2 South of Tuckernuck Island

3.3.5.2.1 Description

The South of Tuckernuck Island Alternative is approximately 3.79 miles (5.31 km) southwest of
Tuckernuck Island in Federal waters (see Figure 3.3.5-1). Water depth within the site ranges between 15
ft and 100 ft (4.6 m and 30.5 m) below MLLW, with an estimated average depth of approximately 57 ft
(17.5 m). The extreme wave height estimate in the area is 52.5 ft (16.0 m). The South of Tuckernuck
Island Alternative would have the same generation capacity as the proposed action (130 WTG’s, 3.6 MW
machines plus an ESP), but would require an area of approximately 36 square miles (93.2 km?. The
proposed turbine spacing for the South of Tuckernuck Island Alternative is a grid arrangement
approximately 9.0 rotor diameters (0.62 mile [1.0 km]) by 6 rotor diameters (0.34 mile [0.629 km]).
Configuration of the South of Tuckernuck Island alternative was developed based on avoidance of turbine
placement in the Cape and Islands Ocean Sanctuary (M.G.L c.132A, Section 13) while avoiding
infeasible water depths.

This site would require foundations to be placed in various water depths ranging from approximately
15 to 100 ft (4.6 to 30.5 m), but still benefits from some sheltering effects from open ocean waves due to
Nantucket Island to the east. The South of Tuckernuck Island Alternative would likely require three
different sized monopiles and a quad-caisson foundation depending on water depth. Foundations in water
depths between 0 and 30 ft (0 and 9.1 m) would utilize a 16.75 ft (5.1 m) monopile, while foundations in
water depths between 30 and 45 ft (9.1 and 13.7 m) would utilize an 18.0 ft (5.5 m) monopile, and
foundations in water depths between 45 and 65 ft (13.7 and 19.8 m) would utilize a 19.0 ft (5.8 m)
diameter monopile. The quad-caisson foundation, a fabricated steel structure, would be utilized for all
WTGs installed at a water depth greater than 65 ft (20 m). This structure would consist of four tower
foundations that support the tower interface (see Figure 3.3.5-2). This structure would require more
fabrication and installation due to its large size and the more challenging sea conditions off the southern
coast of Nantucket Island.

The construction sequencing for this alternative would be similar to that described for the Nantucket
Sound alternatives. However, rather than the mechanical driving of the structure into the seabed as
described for the monopiles, the caissons of the quad-caisson foundation would be set on the seabed and
then suctioned into place to the appropriate depth.

The 115 kV transmission cable system for the South of Tuckernuck Island Alternative would consist
of the same equipment as described in Section 2.3 of this document. The total length of the interconnect
cable route, from the alternative site of the ESP to the Barnstable Substation, would be 33.4 miles (53.8
km). The location, WTG configuration, and interconnection routing for this alternative are provided in
Figure 3.3.5-3.

3.3.5.2.2 Comparison of Alternative with Proposed Action

Environmental impacts associated with the South of Tuckernuck Island Alternative would be greater
than the proposed action with respect to avifauna, subtidal resources, non-ESA mammals, fish and
fisheries, and essential fish habitat, and less than the proposed action with respect to impacts on visual
resources. In the remaining resource impact categories, the South of Tuckernuck Island Alternative
would have comparable impacts to the proposed action (see Table 3.3.5-1 for a full comparative listing of
impacts relative to the proposed action).

With respect to avifauna, the South of Tuckernuck Island Alternative would have a greater potential
for impacts to terrestrial, coastal, and marine birds than the proposed action, primarily because of the
increased area in which the turbines would be located (the South of Tuckernuck Island Alternative would
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require an area of approximately 36 square miles (93.2 km?) versus the area of the proposed action, which
is 25 square miles (64.7 km?).

With respect to subtidal resources, the additional pilings, cross-braces, and scour protection required
at the South of Tuckernuck Island Alternative because of the greater depth at the site, substantially
increase (by more than 10 times) the vertical habitat structure available for colonization by benthos for the
life of the Project. However, anchoring impacts associated with construction at the South of Tuckernuck
Island Alternative would be twice that of the proposed action and would result in greater overall impact to
benthos including shellfish. The South of Tuckernuck Island Alternative also would have greater impacts
on benthic resources as a result of the much longer interconnection line requirement compared to that of
the site of the proposed action. The greater impacts on benthos also result in greater impacts on fish and
fisheries and essential fish habitat, which utilize the benthic resources and would be affected due to
greater duration of construction and turbidity impacts. The greater size of the foundations at the South of
Tuckernuck Island Alternative would also attract greater numbers of fish at the site due to the larger
increase in hard bottom structure than the proposed action.

With respect to non-ESA mammals, the South of Tuckernuck Island Alternative is in closer proximity
to seal haul-out and breeding sites than the proposed action, and therefore, development at this site has a
greater potential to impact seals both during construction and operation. In addition, there is greater
potential to impact whales at the South of Tuckernuck Island Alternative than the site of the proposed
action since the site is proximate to historical sightings of these mammals.

With respect to visual impacts, generally fewer viewers would see the project at the South of
Tuckernuck Island Alternative site compared to the proposed action, because it would be beyond or close
to beyond visible range from Cape Cod, which has the major population density in the area (see Figure
3.3.5-4). As a result, there would be less visual impact associated with the South of Tuckernuck Island
Alternative than the proposed action.

3.3.5.2.3 Summary of Impacts on Physical, Biological, Socioeconomic Resources and Land
Use, and Navigation and Transportation

Construction, decommissioning and operation of the South of Tuckernuck Island Alternative would
result in varying levels of impacts to the physical environment, biological resources, socioeconomics and
land use, navigation and transportation. A summary of the impacts within these four major categories is
provided below. Table 3.3.5-1 summarizes the impacts of the proposed action with the alternatives
analyzed.

Physical Resources

The South of Tuckernuck Island Alternative would result in impacts to above water and underwater
ambient sound levels as a result of construction and decommissioning activities and to above water sound
levels as a result of operation. The maximum predicted sound levels would occur during construction of
the South of Tuckernuck Island Alternative and would be approximately 30 dBA (at the modeled receptor
for the South of Tuckernuck Island Alternative at Madaket Beach on Nantucket Island). In addition to
noise impacts, the South of Tuckernuck Island Alternative would result in air quality impacts from
vessels and equipment involved in the pre-construction G&G investigations, and construction,
decommissioning, and maintenance phases of the work. The quantities of these pollutants would be small
in relation to other air pollution sources in the general region and would not have a noticeable effect on
air quality. With respect to water quality, impacts would be temporary and localized and result from
installation and removal of monopiles and undersea cables. These activities would be expected to meet
the state water quality designation in the area, since there are no known major sources of pollutant input
or other degrading factors. With respect to EMFs, the South of Tuckernuck Island Alternative would
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generate a small EMF in immediate proximity to the undersea cables and onshore cables, which is not
expected to adversely affect marine or human life.

Operation of the South of Tuckernuck Island Alternative is not anticipated to impact hydrodynamics
or water quality. The South of Tuckernuck Island Alternative would require the storage of 40,000 gallons
(151,400 liters) of naphthenic mineral oil for insulation and cooling of the four 115 kV transformers on
the ESP. Based on analyses conducted for the proposed action (Report No. 3.3.5-1), probabilities of
occurrence of a large spill at the ESP are extremely small and given the similarity in likely design and
activities, this would apply to the ESP for this alternative.

Biological Resources

The USFWS (2008), in their publication “Northeast Coastal Areas Study — Significant Coastal
Habitats”, identifies the area around Tuckernuck Island as being of high conservation significance. The
southern half of Tuckernuck Island consists of outwash plains characterized by coastal heathland, a
globally restricted and endangered plant community. This community occurs only from Long Island, NY,
to Cape Cod, MA. The shallow waters and shoals of Muskeget Channel and the areas surrounding
Tuckernuck and Muskeget Islands are highly productive for marine fish, shellfish, and eelgrass (Zostera
marina), providing rich feeding grounds for terns and gulls in summer and sea ducks in winter. The
largest concentration of oldsquaws (Clangula hyemalis) in the western Atlantic occurs here (counts of
over 150,000 have been recorded), along with thousands of common eiders (Somateria mollissima) and
three species of scoter (Melanitta spp.). In late summer a thousand or more roseate terns (Sterna
dougallii), a U.S. Endangered species, feed here in preparation for their southward migration.

Extensive sand spits on Tuckernuck, Muskeget, and Skiff Islands (west side of Muskeget Channel off
Martha's Vineyard) support rare plants and are favored haul out points for large numbers of harbor and
gray seals (Phoca vitulina and Halichoerus grypus, respectively). One of only two U.S. breeding
locations for gray seal is on Muskeget and the island also supports major herring gull (Larus argentatus)
and great black-backed gull (Larus atricilla) colonies. These islands support many State and Federally-
listed rare species including: Nantucket shadbush (Amelanchier nantucketensis), a candidate species for
listing under the Act, several pairs of short-eared owl (Asio flammeus), piping plover (Charadrius
melodus), a U.S. Threatened species, least tern (Sterna antillarum), northern harrier (Circus cyaneus) and
common tern (Sterna hirundo).

The South of Tuckernuck Island Alternative would affect terrestrial vegetation and terrestrial fauna
via its upland portion of the interconnection line. The upland portion of the interconnection line would be
located within an existing previously disturbed and maintained utility ROW, and thus impacts would be
limited. Impacts to coastal and intertidal vegetation, would also be limited since no seagrass has been
identified close to the footprint of the South of Tuckernuck Island Alternative, and HDD technology
would be used at landfall to avoid impacts to vegetation along the intertidal zone. With respect to
avifauna, the South of Tuckernuck Island Alternative is located in close proximity to the South of
Tuckernuck Island area, and construction and operation of the South of Tuckernuck Island Alternative
would affect the avian resources in this area including impacts to eiders, scoters, long-tailed ducks, and
pelagic species, such as shearwaters, storm-petrels, and jaegers.

Subtidal resources would be affected by the monopiles and additional pilings/cross-braces and scour
protection associated with WTGs at the South of Tuckernuck Island Alternative, which would have to be
designed using a quad-caisson foundation in some areas due to the greater water depths. This foundation
design results in a substantial vertical habitat structure for colonization by benthos for the life of the South
of Tuckernuck Island Alternative. The added structure is expected to attract a variety of finfish to the site.
Anchoring impacts associated with construction and decommissioning would affect a large area of the
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seafloor causing temporary disturbance of the substrate, and to shellfish. The work would temporarily
cause an increase in turbidity, which would result in finfish temporarily avoiding the area and a short term
and limited impact to EFH.

With respect to Non-ESA marine mammals, the South of Tuckernuck Island Alternative is in close
proximity to seal haul-out and breeding sites and therefore, development at this site has the potential to
impact seals both during construction and operation. In addition, there is potential to impact whales at the
South of Tuckernuck Island alternative during construction since the site is proximate to historical
sightings of these mammals. With respect to T&E species, the South of Tuckernuck Island Alternative
could result in temporary disturbance to listed species during construction and decommissioning,
including: the federally-endangered roseate tern (Sterna dougallii), the federally-threatened piping plover
(Charadrius melodus) and three federally protected sea turtle species: loggerhead, leatherback, and
Kemp’s Ridley sea turtles. During operations, impacts would most likely be limited, since these species
occurrence in the area is also limited, and operational activities that could impact T&E species are
limited.

Socioeconomic Resources and Land Use

The South of Tuckernuck Island Alternative would cause an increase in the number of workers to fill
the construction requirements of the alternative. The increase would result in approximately 391 full-time
jobs during the 27-month period, with fewer workers required for decommissioning. Limited impacts to
urban and suburban infrastructure would be anticipated due to the relatively small number of workers
relative to the population of the region, the relatively short duration of the work, and capacity of existing
infrastructure including housing, emergency services and transportation to address the needs of the South
of Tuckernuck Island Alternative.

With respect to environmental justice, a socioeconomic analysis was conducted and showed that the
counties within the area of impact had a lower percent minorities than the rest of the Commonwealth, and
a lower percentage of people living under the poverty level than the rest of the Commonwealth and thus
the area of impact is not within an environmental justice population (refer to Section 4.3.3.3).

With respect to visual resources, the seascape from Tuckernuck Island southwest towards the South
of Tuckernuck Island Alternative consists of panoramic open ocean views of the Atlantic Ocean. The
South of Tuckernuck Island Alternative would be located close to Nantucket and the east end of Martha’s
Vineyard and would have visual impact from those locations. However, it would be far away from Cape
Cod and would be rarely visible from that area (see Figure 3.3.5-4).

With respect to cultural resources, no submerged historic properties or archaeological sites are
recorded in the South of Tuckernuck Island Alternative area, and there are no shipwrecks charted in the
vicinity of the alternative site. The South of Tuckernuck Island Alternative would be visible from historic
properties and from Tribal areas of cultural and religious importance, and thus would affect cultural
resources as a result of such visual impacts.

Navigation and Transportation

The South of Tuckernuck Island Alternative is located close to land (Nantucket Island) and the
popular boating and recreational area around Nantucket Island. The South of Tuckernuck Island
Alternative is not expected to affect overland transportation arteries or airport facilities (the South of
Tuckernuck Island Alternative received FAA approval [see Appendix B]). With respec