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January 31, 2011
Ms. Kimberly D. Bose
Secretary
Federal Energy Regulatory Commission
888 First Street, NE, Room 1-A
Washington, DC 20426
Subject:

Town of Edgartown, P-13015,
DRAFT PILOT LICENSE APPLICATION

Dear Ms. Bose:
On behalf of the Town of Edgartown, Harris Miller Miller & Hanson Inc. (HMMH) is pleased to
submit this Draft Pilot License Application to construct a marine hydrokinetic facility in Edgartown’s
municipal waters to power the community with clean renewable energy. As part of the application,
Edgartown requests that the term of the pilot license be for eight years to allow for a full evaluation of
the facility performance and potential environmental impacts.
The Federal Energy Regulatory Commission (FERC) issued to the Town of Edgartown a Preliminary
Permit on March 31, 2008 to study the feasibility of a marine hydrokinetic facility in Muskeget
Channel located in Massachusetts between the islands of Martha’s Vineyard and Nantucket. The
Preliminary Permit “maintain[s] priority of application for a license during the term of the permit
while the Permittee conducts investigations and secures data necessary to determine the feasibility of
the proposed project and, if said project is found to be feasible, prepares an acceptable application for
license” (see FERC Form P-1, Terms and Conditions of Preliminary Permit).
At this time, the Town has collected a sufficient amount of information on the environment of the
project area, developed the design components of the marine hydrokinetic facility, and communicated
the fundamental project elements and objectives to stakeholder groups to support a Draft Pilot
License Application. The town has also filed a concurrent application (known as an Expanded
Environmental Notification Form) with the Massachusetts Environmental Policy Act Office (MEPA)
to allow for a single coordinated review of the project at this time.
Project Team
The Town of Edgartown identified the tidal resource of Muskeget Channel in its corporate boundary
and seized the opportunity to explore its development as a clean and renewable energy resource for its
citizens. To ensure that the project is developed in a credible manner, it has assembled a project team
from academia, science, and research. The project development is occurring within the context of the
University of Massachusetts-Dartmouth’s (UMASS) Marine Renewable Energy Center (MREC)
Initiative which is seeking to establish the area south of Martha’s Vineyard and Nantucket as a hub
for ocean energy research and development. As described in the project description below, an
objective of the project which complements to commercial generation of tidal energy for the Town of
Edgartown is to establish a test stand where MREC can begin testing tidal energy technologies.
UMASS’s School for Marine Science and Technology (SMAST) is undertaking a number of
oceanographic and biological studies in support of the project. The Provincetown Center for Coastal
Studies (PCCS), one of the premier science non-profit organizations in the country, has prepared
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information on marine protected species in the project area. The Woods Hole Oceanographic
Institution (WHOI) is working on a targeted project to develop a sediment transport model of
Muskeget Channel that will be used to evaluate how the proposed tidal energy project might change
sediment movement and benthic habitats. HMMH is a consultant for the Town of Edgartown with
extensive experience in marine environmental impact assessment in Southern New England.
Project Description
The project as presently conceived will consist of 14 Tidal Energy Turbines located within Muskeget
Channel. 13 of the turbines will be for commercial operation and constitute a nameplate capacity of 5
MW. The remaining turbine will be set-aside as a test stand to allow MREC to test various tidal
energy technologies and advance tidal technology research and development in the U.S. The 14
turbines will be positioned within the deepest segment of the channel at a minimum depth of 100 feet.
The turbines are a minimum of 800 feet apart to accommodate the anchoring system and to avoid
“wake loss” (and potential reduced energy production) from down current turbines.
The type of turbine proposed in this application is a helical turbine with the design provided by Ocean
Renewable Power Company, though the future technology and developer will be selected through a
public bidding process. Several turbines are combined into a single tide engine unit. The dimensions
of each unit are 91 feet long and 56 feet deep with a width of 14 feet. The units include an anchoring
system that will allow the device some movement in the current. Based on preliminary input on types
of vessels that transit through the Channel, the devices will be located 25 feet below the ocean’s
surface at mean low water.
Two submarine cable alternatives are presented for consideration: the Chappaquiddick and the
Katama. The Chappaquiddick alternative would landfall on Martha’s Vineyard’s east shore on
Chappaquiddick while the Katama alternative would landfall on the island’s south shore. A proposed
substation location is provided for each and the route of on-land transmission upgrades is shown.
Edgartown proposes to conduct a phased development of the project, which will provide some
safeguards should unintended environmental consequences occur during the initial stages of
deployment.
Draft Pilot License Application
The Draft Pilot License Application is organized as follows:











Executive Summary
Notice of Intent
Request for Waivers
Pilot License Criteria
Process Plan and Schedule
Request for Designation as Non-Federal Representative
Initial Statement
Exhibit A – Project Description and Proposed Mode of Operation
Exhibit E – Draft Environmental Report
Exhibit F – Project Boundary Maps
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Appendix A – Consultation Documentation
Appendix B – Draft Project monitoring and Study Plans
Appendix C – Pre-filing Study Reports and Assessments

Notice and Distribution of the Draft Pilot License Application
As required in 18 CFR 5.18(3)(i), legal notice stating the availability of Town of Edgartown’s Draft
Pilot License Application has been published in the Martha’s Vineyard Gazette, and Nantucket
Inquirer and Mirror. HMMH has also notified all organizations listed on the attached distribution list,
which includes all entities required by regulation to receive notification, and provided a link to the
eFiled license application on the FERC website. Two hard copies of the application have also been
delivered by express mail to FERC in Washington, DC.
We appreciate the Commission’s attention to the Town of Edgartown’s Draft Pilot License
Application and look forward to the next stage of the licensing process.
Sincerely,

HARRIS MILLER MILLER & HANSON INC.

Stephen B. Barrett
Director of Clean Energy

Enclosure:
Cc:

Draft Pilot License Application and Appendices

Distribution List
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1

Executive Summary

The Town of Edgartown is proposing to develop an initial, nominal 5 MW nameplate tidal energy pilot
project in Muskeget Channel located between the islands of Martha’s Vineyard and Nantucket. It has
obtained a Preliminary Permit from the Federal Energy Regulatory Commission (FERC) to explore the
development of the tidal energy project. It is now submitting a Pilot License Application for the project.
Several government-sponsored studies have helped promote the sound development of the project. The
Massachusetts Renewable Energy Trust provided initial funding to the University of MassachusettsDartmouth (UMASS) to study the tidal current velocity to determine if a utility-scale tidal project might
be viable. Field work was completed by UMASS in the summers of 2008 and 2009 and the data collected
demonstrated that the energy potential in Muskeget Channel was even better than initially predicted. The
US Department of Energy (DoE) has provided a $600,000 grant to the Town to undertake environmental
studies to support permitting of the project. Under the grant, UMASS will continue field measurements
associated with bathymetry, currents, sediment characteristics, and benthic habitats. Woods Hole
Oceanographic Institution is preparing a computer model that will predict changes in currents and
sediment transport as the result of the proposed pilot project. The Provincetown Center for Coastal
Studies is also preparing a literature review on protected species and fisheries in Muskeget Channel. The
findings of these studies are a central component supporting the project review.
This application describes the proposed project, project location, and hydrokinetic technology. It also
includes an environmental assessment, study and monitoring plans, and other conditions and
contingencies. Over the 8 year term of the pilot license, it is expected that the information collected will
be used to establish design and operational factors sufficient to review a new license application for a
larger tidal energy project. In the event that the pilot project causes unavoidable long-term harm to the
environment that is in violation of federal species protection laws, then FERC will have the authority to
terminate the pilot license and require the removal of the pilot project.
The application is organized as follows:














2

Section 2 – description of how the project meets FERC pilot license criteria
Section 3 – the Town’s notification of intent to file an application for a hydrokinetic license
Section 4 – presentation of the Town’s Process Plan and Schedule
Section 5 – the Town’s request for waivers from certain pre-filing requirement as a pilot project
Section 6 – the Town’s request to be designated a non-federal representative to the Section 7 and
Section 106 review processes
Section 7 – the Town’s formal statement as applicant for a draft license
Exhibit A – Project Description and Proposed Mode of Operation
Exhibit E – Draft Environmental Report
Exhibit F – Design Drawings
Exhibit G – Project Boundary Maps
Appendix A – Consultation Documentation
Appendix B – Study and Monitoring Plans
Appendix C – Pre-filing Study Reports and Assessments

Pilot License Criteria

FERC criteria for hydrokinetic pilot project licensing are listed below along with how the proposed
Muskeget Project meets the criteria.

1
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Criteria

Muskeget Project

Small Projects (equal to or less than 5 MW) and
occupy the minimum area commensurate with the
technology to be employed

The project as proposed will be 5 MW or less in nameplate
generating capacity. It is located within a restricted and
defined area in Muskeget Channel where currents are the
strongest.
The Town of Edgartown requests a 8-year license which is
consistent with requests for other hydrokinetic pilot projects
Based on available information, there is nothing uniquely
sensitive about the proposed project location. However, preand post-deployment monitoring proposed by Edgartown as a
condition of pilot licensing (see Appendix B) will further study
this issue
The Town of Edgartown has proposed strict safeguards to
protect the public and environmental resources (see Appendix
B). As a representative of the citizens of Edgartown and in
cooperation with the Town of Nantucket and its citizens, the
applicant and its partners recognize its duty to public law.
The Town of Edgartown understands FERC’s authority to
remove and shut down the pilot project. It has prepared a
Removal and Site Restoration Plan (Appendix B).
The Environmental Analysis is contained in Exhibit E.
Proposed monitoring plans are provided in Appendix B.

The license will be short-term
Project avoids sensitive locations

Project applications will contain strict safeguards to
protect the public and environmental resources

Project will be removable and able to shut down on
short notice, and will be removed, with site restored,
before the end of the license term.
The draft application must be in a form sufficient to
support environmental analysis and include proposed
monitoring plans
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Notice of Intent
BEFORE THE FEDERAL ENERGY REGULATORY COMMISSION
MUSKEGET CHANNEL TIDAL ENERGY PROJECT
NOTICE OF INTENT TO FILE AN APPLICATION FOR AN ORIGINAL LICENSE
FOR A HYDROKINETIC PILOT PROJECT

The Town of Edgartown hereby notifies the Federal Energy Regulatory Commission (FERC) of its intent
to file an application for a hydrokinetic pilot project license for the Muskeget Channel Tidal Energy
Project located in town waters between the islands of Martha’s Vineyard and Nantucket, Massachusetts.
This application is being filed according to the Commission’s guidance provided in the whitepaper
“Licensing Hydrokinetic Pilot Projects” dated April 14, 2008 and in accordance with FERC regulations
(18 CFR §5). As part of the requirements for approval to use FERC’s expedited review process for
hydrokinetic pilot projects, Edgartown is also filing a request for waivers of certain pre-filing
requirements of the Integrated Licensing Process, an assessment of how the Project meets the
Commission’s pilot project criteria, a process plan and schedule reflecting both licensing of the Pilot
Project and transition from the Pilot Project to the larger proposed commercial build-out, and a Draft Pilot
License Application prepared under the requirements of 18 CFR §5 and the FERC hydrokinetic pilot
project whitepaper. This Notice of Intent is prepared according to Commission regulations at 18 CFR
§5.5.
1. Applicant Name and Address
Town of Edgartown
70 Main Street, P.O. Box 5158
Edgartown, MA 02539-5158
Phone: (508) 627-6100

2
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2. Project Number
P-13015
3. License Expiration Date
Not Applicable.
4. Statement of Applicant’s Intention to File
Edgartown states its intention to file an application for an original hydrokinetic pilot project license for
the Muskeget Channel Tidal Energy Project located in Edgartown, MA.
5. Type of Principal Project Works
Edgartown’s hydrokinetic pilot project will consist of the following components:







Up to 14 tidal energy turbine units;
Submarine cables to transmit power from the turbines to shore;
A substation on shore to convert the electricity to a transmission voltage;
A new transmission line hung primarily on existing utility poles along town ways; and
Appurtenant facilities for operations and maintenance of the project.

The primary purpose of the Muskeget Channel Tidal Energy Pilot Project is to support commercial buildout of the Project under a subsequent full FERC licensing process.
6. Location of the Project
The Project is located in Muskeget Channel in Edgartown waters located between the islands of Martha’s
Vineyard and Nantucket, Massachusetts.
7. Installed Plant Capacity
The Project would have an installed capacity of up to 5 MW.
8. Contact Information for:
(i) Every county in which any part of the project is located, and in which any Federal facility that is used
or to be used by the project is located:
Dukes County
P.O. Box 190, 81 Main Street
Edgartown, MA 02539
No federal facilities would be used by the proposed Project.
(ii) Every city, town, or similar local political subdivision:
(A) In which any part of the project, and any Federal facilities that would be used by the project, would
be located; or
Town of Edgartown
Edgartown Town Hall
70 Main Street

3
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Edgartown, MA 02539
(B) That has a population of 5,000 or more people and is located within 15 miles of the project dam;
Town of Nantucket
16 Broad Street
Nantucket, MA 02554

Town of Falmouth
59 Town Hall Square
Falmouth, MA 02540

Town of Barnstable
367 Main Street
Hyannis, MA 02601

Town of Mashpee
16 Great Neck Road, N.
Mashpee, MA 02649

(iii) Every irrigation district, drainage district, or similar special purpose political subdivision:
(A) In which any part of the project, and any Federal facilities that would be used by the project, would
be located; or
No federal facilities will be used by or otherwise associated with the proposed Project and no special
purpose political subdivisions exist within the proposed boundary.
(B) That owns, operates, maintains, or uses any project facilities that would be used by the project;
No special purpose political subdivision owns, operates, maintains, or uses any Project facilities that will
be used by the Project.
(iv) Every other political subdivision in the general area of the project that there is reason to believe
would likely be interested in, or affected by, the application; and
Wampanoag Tribe of Aquinnah
20 Black Brook Road
Aquinnah, MA 02535-1546

4

Process Plan and Schedule

The Town of Edgartown proposes the following process plan and schedule for completing consultation,
conducting additional pre-deployment field studies and filing for the Muskeget Channel Tidal Energy
Pilot Project license application. The current preliminary permit term ends on March 31, 2011.
Concurrent with this Process Plan and schedule, the Town intends on filing for a new 3-year Preliminary
Permit.
Table 1 provides the timeframes for the process plan and schedule, and provides the stakeholders with the
information to facilitate their participation in the licensing process for the proposed Project.

4
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Table 1 Process Plan and Schedule

Pre-Filing Activity
Date
1/31/11

Action
Edgartown files (1) Notice of Intent, (2) Draft Pilot License Application
(with monitoring plans), (3) Request for Waiver and Process Plan, (4)
Request for Designation as Non-Federal Representative. Publishes notice
in newspaper.

2/15/11

FERC notices pre-filing process and document availability

3/17/11

Agencies and others file comments on Application and Process Plan

Review Period
45 days

30 days

FERC solicits tribal consultation
FERC designates Edgartown as non-federal representative
4/1/11

FERC issues meeting notice (if needed)

4/30/11

FERC conducts Public Meeting/ Technical Conference (if needed)

5/1/11

FERC notices conclusion of pre-filing process and makes determination on
request for waiver/process plan

30 days

Post-Filing Activity
Date
11/1/11

Action
Edgartown files (1) Final Pilot License Application (with monitoring
plans), (2) Draft Biological Assessment, (3) Coastal Zone Consistency
Certification, and (4) Section 401 Certification (if needed).

11/16/11

FERC issues Biological Assessment

Review Period
45 days

30 days

FERC issues Acceptance and Ready for Environmental Assessment Notice,
and Request for Intervention
12/16/11

Agencies and others file recommendations, conditions, and comments on
the application

2/14/12

FERC issues Single Environmental Assessment and 10J Resolution

2/15/12

Pilot License Available for FERC Decision

The Pilot Project will consist of up to 14 tidal energy turbine units, submarine cables to transmit power
from the turbines to shore, a substation on shore to convert the electricity to a transmission voltage, a new
transmission line hung primarily on existing utility poles along town ways; and appurtenant facilities for
operations and maintenance of the project. The Pilot License Application seeks a license term of 8 years.
Table 2 lists the pilot project implementation schedule under the proposed pilot license and the transition
to a larger project approved by FERC under a commercial license.
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Table 2 Pilot Project Deployment and Commercial License Application Schedule

Year
2012

Action
Deploy a single tidal energy turbine unit and anchoring system
Collect performance data from remote station
Install submarine cables to support 20 MW commercial build-out
Conduct and report fisheries, protected species, and avian monitoring
Implement operations and maintenance plans, and modify as necessary

2013

Deploy three additional tidal energy turbine units
Collect performance data initially from remote station, then from land
Complete landside transmission upgrades
Connect units to the electrical grid
Conduct and report fisheries, protected species, and avian monitoring
Implement operations and maintenance plans, and modify as necessary

2014

Commence FERC Commercial License Process
Deploy remaining 10 tidal energy turbine units
Conduct and report fisheries, protected species, and avian monitoring
Implement operations and maintenance plans, and modify as necessary

2015

Report data on operations and impacts as part of Commercial Licensing Process

2016

Report data on operations and impacts as part of Commercial Licensing Process

2017

Report data on operations and impacts as part of Commercial Licensing Process

2018

Report data on operations and impacts as part of Commercial Licensing Process

2019

Report data on operations and impacts as part of Commercial Licensing Process

2020

Obtain Commercial License for 20 MW Project

5

Request for Waivers

The Town of Edgartown, in accordance with regulations at 18 CFR §5.29(f)(2), hereby requests that the
Federal Energy Regulatory Commission (FERC) waive certain components of the pre-filing requirements
of the Integrated Licensing Process (ILP) under the Commission’s default licensing regulations. The
FERC white paper, “Licensing Hydrokinetic Projects,” explains how proposed hydrokinetic projects
seeking pilot licenses will need to request waiver of certain ILP regulations to expedite processing of pilot
license applications filed under 18 CFR §5.18. Based on previous waiver requests submitted to FERC
under the Hydrokinetic Pilot License applications, Edgartown has identified the follows ILP requirements
for which it requests a waiver.
 §5.2(a) – Document Availability, as Edgartown is also requesting the waiver of the Pre-Application

Document otherwise required under 18 CFR §5.6;
 §5.6 – Pre-Application Document;
 §5.8 – Notice of Commencement of Proceeding and Scoping Document, since FERC will be

implementing alternative public notice under the procedures outlined in its Hydrokinetic White
Paper within 15 days of filing and does not include the issuance of a scoping document at this
phase of the pilot licensing process;
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 §5.9 – Comments and Information or Study Requests, since FERC will solicit public comment











within 30 days and Environmental Study and Monitoring Plans have been included with the Draft
Pilot License Application;
§5.10 – Scoping Document 2, since this is not envisioned to be a component of the Pilot Licensing
Process as framed by the Hydrokinetic White Paper;
§5.11 – Potential Applicant’s Proposed Study Plan and Study Plan Meetings, since the
Hydrokinetic White Paper requires that this content be included in the Draft Pilot License
Application;
§5.12 – Comments on Draft Study Plan, since this requirement is not applicable given the
requested waiver above under §5.11;
§5.13 – Revised Study Plan and Study Plan Development, since this requirement is not applicable
given the requested waiver above under §5.11;
§5.14 – Formal Study Plan Dispute Resolution Process, since this requirement is not applicable
given the requested waiver above under §5.11;
§5.15 – Conduct of Studies, since this requirement is not applicable given the requested waiver
above under §5.11;
§5.16 – Preliminary Licensing Proposal, since the Draft Pilot License Application provides this
information and replaces this default document; and
§5.18(c) – Exhibit H since this exhibit is not a requirement for an original hydrokinetic pilot license
application.

Edgartown is filing this Draft Pilot License Application in compliance with 18 CFR §4.61 which governs
applications for Major Water Power Projects less than 5 megawatts and is therefore including Exhibits A,
E, F, and G. Edgartown additionally requests that the Commission waive any components of these license
application regulations that are not applicable to hydrokinetic projects and has included the additional
information specific to hydrokinetic projects outlined in the Hydrokinetic Whitepaper that is not listed in
18 CFR §4.61.

6

Request for Designation as Non-Federal Representative

The Town of Edgartown requests designation as the Federal Energy Regulatory Commission’s (FERC)
non-federal representative to initiate informal Section 7 consultation with the United States Fish and
Wildlife Service and National Marine Fisheries Service and to hold discussions related to threatened and
endangered species with other appropriate parties on behalf of FERC for the proposed Muskeget Channel
Tidal Energy Project. Edgartown also requests designation as FERC’s non-federal representative to
initiate Section 106 consultation with the Massachusetts State Historic Preservation Officer, potentially
affected Native American Tribes, and other interested parties on behalf of FERC for the proposed Project.

7

Initial Statement

8 CFR §4.61(b)(1) The Town of Edgartown applies to the Federal Energy Regulatory Commission
(FERC) for a pilot license for the Muskeget Channel Tidal Energy Project, FERC Project No. P-13015.
18 CFR §4.61(b)(2) The location of the Project is:
State or territory: Massachusetts
County: Dukes
Township or nearby town: Edgartown
Stream or other body of water: Muskeget Channel, Nantucket Sound, Atlantic Ocean
18 CFR §4.61(b)(3) The exact name, address, and telephone number of the applicant is:

7
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Town of Edgartown
70 Main Street
Edgartown, Massachusetts 02539
18 CFR §4.61(b)(4) The exact name, address, and telephone number of each person authorized to act
as agent for the applicant in this application, if applicable, are:
Pamela M. Dolby
Town Administrator
Town of Edgartown
70 Main Street
Edgartown, Massachusetts 02539
Phone: (508) 627-6180
Michael J. Donaroma
Chairman, Board of Selectmen
Town of Edgartown
70 Main Street
Edgartown, Massachusetts 02539
Phone: (508) 627-6180
18 CFR §4.61(b)(5) The applicant is a domestic corporation and is not claiming preference under Section
7(a) of the Federal Power Act.
18 CFR §4.61(b)(6)(i) The statutory or regulatory requirements of the state(s) in which the Project
would be located that affect the Project as proposed with respect to bed and banks and the
appropriation, diversion, and use of water for power purposes, and with respect to the right to engage
in the business of developing, transmitting, and distributing power and in any other business necessary
to accomplish the purposes of the license under the Federal Power Act, are:
Projects located in Massachusetts state waters of a size and capacity of a tidal energy projects are subject
to review under the Massachusetts Environmental Policy Act (MGL c.30, § 61-62H) and its regulations
(301 CMR 11.00). Individual permits are issued by the MA Department of Environmental Protection
under the Public Waterfront Act (MGL c. 91) and regulations (310 CMR 9.00), and Section 401 Water
Quality Certification regulations (314 CMR 4.00) and State Water Quality Standards regulations (314
CMR 9.00). The Massachusetts Office of Coastal Zone Management will review the project to ensure
that it is consistent with Massachusetts Coastal Policy as contained in the federally-approved Coastal and
Ocean Plan prior to the issuance of individual federal permits (301 CMR 21.00). An electrical
interconnection application will be filed with NStar, an investor-owned utility that owns and operates the
electrical infrastructure on the island of Martha’s Vineyard.
18 CFR §4.61(b)(6)(ii) The steps which the applicant has taken or plans to take to comply with each of
the laws cited above are:
The Town of Edgartown has been consulting with state agencies during the FERC application process.
Concurrent with the Draft Pilot License Application, Edgartown has submitted an Expanded
Environmental Notification Form under the Massachusetts Environmental Policy Act. Following
completion of the FERC license application, Edgartown will apply for individual state permits.
18 CFR §4.61(b)(7) Brief project description
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The Pilot Project will consist of up to 14 tidal energy turbine units (one of which will be set-aside as a
research platform), submarine cables to transmit power from the turbines to shore, a substation on shore
to convert the electricity to a transmission voltage, a new transmission line hung primarily on existing
utility poles along town ways; and appurtenant facilities for operations and maintenance of the project.
One of the turbine units will have dedicated circuit and communication to the University of
Massachusetts-Dartmouth Marine Renewable Energy Center for technology testing. The nameplate
capacity of the commercial pilot project is 5 MW. It will be installed in phases to ensure that project
impacts are minimized. The Pilot License Application seeks a license term of 8 years.
(i) Proposed installed generating capacity: 5 megawatts
(ii) Check appropriate box:

□ existing dam
□ unconstructed dam
□ existing dam, major modified project (see Sec. 4.40(b)(14))
Not applicable. The Project will be built in the Atlantic Ocean and does not include a dam.
18 CFR §4.61(b)(8) Lands of the United States affected:
The Project would be located on state submerged lands and does not include “lands of the United States”
as defined in the Federal Power Act.
18 CFR §4.61(b)(9)
Construction of the Project is planned to start within 12 months, and is planned to be completed within 24
months, from the date of issuance of license.
Additional information required by 18 CFR §5.18
18 CFR §5.18 (a)(1) Identify every person, citizen, association of citizens, domestic corporation,
municipality, or state that has or intends to obtain and will maintain any proprietary right necessary to
construct, operate, or maintain the Project;
The Town of Edgartown is the only entity that has or intends to obtain and will maintain any proprietary
rights necessary to construct, operate or maintain the proposed property.
18 CFR §5.18 (a)(2) Identify (providing names and mailing addresses):
(i) Every county in which any part of the Project, and any Federal facilities that would be used by the
Project, would be located;
No federal facilities would be used by the proposed Project.
The Project Area is located within one county:
Dukes County
P.O. Box 190, 81 Main Street
Edgartown, MA 02539
(ii) Every city, town, or similar local political subdivision:
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(A) In which any part of the Project, and any Federal facilities that would be used by the Project,
would be located; or
Cities or towns where project will be located:
Town of Edgartown
Edgartown Town Hall
70 Main Street
Edgartown, MA 02539
(B) That has a population of 5,000 or more people and is located within 15 miles of the Project dam;
No dam is proposed in association with this tidal energy project.
Cities/towns with a population of 5,000 or more people within 15 miles of the project:
Town of Nantucket
16 Broad Street
Nantucket, MA 02554

Town of Falmouth
59 Town Hall Square
Falmouth, MA 02540

Town of Barnstable
367 Main Street
Hyannis, MA 02601

Town of Mashpee
16 Great Neck Road, N.
Mashpee, MA 02649

(iii) Every irrigation district, drainage district, or similar special purpose political subdivision:
(A) In which any part of the Project, and any Federal facilities that would be used by the Project,
would be located; or
No federal facilities would be used by or otherwise associated with the proposed Project and no special
purpose political subdivisions exist within the proposed boundary.
(B) That owns, operates, maintains, or uses any project facilities that would be used by the Project;
No special purpose political subdivision owns, operates, maintains, or uses any project facilities that
would be used by the Project.
(iv) Every other political subdivision in the general area of the Project that there is reason to believe
would likely be interested in, or affected by, the application; and
Wampanoag Tribe of Aquinnah
20 Black Brook Road
Aquinnah, MA 02535-1546
(v) All Indian tribes that may be affected by the Project.
Wampanoag Tribe of Aquinnah
20 Black Brook Road
Aquinnah, MA 02535-1546
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(3)(i) For a license (other than a license under Section 15 of the Federal Power Act) state that the
Applicant has made, either at the time of or before filing the application, a good faith effort to give
notification by certified mail of the filing of the application to:
(A) Every property owner of record of any interest in the property within the bounds of the Project, or
in the case of the Project without a specific Project boundary, each such owner of property which
would underlie or be adjacent to any project works including any impoundments;
Edgartown will notify by certified mail of the filing of the application to the following property owners
which own land adjacent to the proposed substation locations being considered:
Dale P. Carter
59 Dike Bridge Road
Edgartown, MA 02539

Sylvia A. Malm Trust
207 Pennsylvania Avenue
Falls Church, VA 22046

Trustees of Reservation
572 Essex Street
Beverly, MA 01915

and (B) the entities identified in Paragraph (a)(2) of this Section, as well as any other Federal, state,
municipal or other local government agencies that there is reason to believe would likely be interested
in or affected by such application.
Edgartown is notifying all parties identified on the distribution list attached to the cover letter.
(ii) Such notification must contain the name, business address, and telephone number of the Applicant
and a copy of the Exhibit G contained in the application, and must state that a license application is
being filed with FERC.
The notification included the required information specified above.
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8

Legal Notices

Legal notice was published in the Martha’s Vineyard Times and Nantucket Inquirer and Mirror on
January 20, 2011.
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PUBLIC NOTICE OF ENVIRONMENTAL REVIEW
PROJECT: Muskeget Channel Tidal Energy Project
LOCATION: Town of Edgartown, Massachusetts
PROPONENT: Town of Edgartown
The undersigned is submitting an Environmental Notification Form ("ENF") to the Secretary of
Energy and Environmental Affairs on or before January 31, 2011.
This will initiate review of the above project pursuant to the Massachusetts Environmental
Policy Act ("MEPA", M.G.L. c. 30, s.s. 61-62I). Copies of the ENF may be obtained from
Stephen Barrett, Director of Clean Energy, Harris Miller Miller and Hanson Inc., 77 South
Bedford Street, Burlington, MA 01803; 781-852-3125.
Copies of the ENF are also being sent to the Board of Selectmen's Office, 70 Main Street,
Edgartown, where they will be available for viewing starting February 9, 2011.
The Secretary of Energy and Environmental Affairs will publish notice of the ENF in the
Environmental Monitor, will receive public comments on the project for 20 days, and will then
decide, within ten days, if an environmental Impact Report is needed. A site visit and
consultation session on the project may also be scheduled. All persons wishing to comment on
the project, or to be notified of a site visit or consultation session, should write to the
Secretary of Energy and Environmental Affairs, 100 Cambridge St., Suite 900, Boston,
Massachusetts 02114, Attention: MEPA Office, referencing the above project.
By Town of Edgartown (Proponent)
LN: 1/20/11, 1t

3

PUBLIC NOTICE
TOWN OF EDGARTOWN

6
4

Main Street, Edgartown, MA or at the Nantucket Planning Office, 2 Fairgrounds Road,
Nantucket, MA. FERC will accept written comments for a 45-day period from the application
filing. Comments should be directed to the FERC and can be submitted electronically via
www.ferc.gov.
LN: 1/20/11, 1t

5

NOTICE
TOWN OF EDGARTOWN
The Selectmen of the Town of Edgartown are seeking residents who would be interested in
serving as:
Members - Marine Advisory Committee
Alternate Members - Historic District Committee
If interested, please submit a letter to the Board of Selectmen, P.O. Box 5158, Edgartown,
MA, 02539 or e-mail Selectmen@edgartown-ma.us not later than noon on January 31, 2011.
BOARD OF SELECTMEN
TOWN OF EDGARTOWN
LN: 1/20/11, 1/27/11, 2t
Waterfront Rentals
Over 400 vacation rentals available on Martha's Vineyard.
TeaLaneAssociates.com

6
3
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9

Distribution List

The following individual and organizations are being notified by certified mail of the filing of the Draft
License Application.
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FERC Service Mailing List
E-Filing Notification List:
Name
Federal Agencies
Federal Energy Regulatory Commission
National Marine Fisheries Service

US Fish and Wildlife Service
US Army Corps of Engineers
US Coast Guard
US Department of Interior
US Environmental Protection Agency
Massachusetts Historical Commission
US Department of Energy
National Renewable Energy Laboratory
State Agencies
Executive Office of Environmental Affairs
MEPA Office
Coastal Zone Management
Department of Environmental Protection

Division of Marine Fisheries
Natural Heritage and Endangered Species
Massachusetts Board of Underwater Archaeology
Massachusetts Department of Energy Resources
Massachusetts Clean Energy Center

Attn

Street

City

State Zip

Email

Michael Watts
Sue Tuxbury
Julie Crocker
Mary Colligan
John Warner
Susi von Oettingen
Brian Valiton
Ron Beck
Andrew Raddant
Mel Cote
Eric Nelson
Brona Simon
Jocelyn Brown-Saracino
Tim Ramsey

888 First St, NE
55 Great Republic Dr.
55 Great Republic Dr.
55 Great Republic Dr.
70 Commercial St.
70 Commercial St.
696 Virginia Ave
408 Atlantic Ave
408 Atlantic Ave
5 Post Office Square
5 Post Office Square
220 Morrissey Blvd
1000 Independence Ave SW
1617 Cole Blvd

Washington
Gloucester
Gloucester
Gloucester
Concord
Concord
Concord
Boston
Boston
Boston
Boston
Boston
Washington
Golden

DC
MA
MA
MA
NH
NH
MA
MA
MA
MA
MA
MA
DC
CO

20426
01930
01930
01930
03301
03301
01742
02110
02210
02109
02109
02125
20585
80401

Michael.Watts@ferc.gov
Susan.Tuxbury@noaa.gov
Julie.Crocker@Noaa.Gov
mary.a.colligan@noaa.gov
John_Warner@fws.gov
Susi_vonOettingen@fws.gov
Brian.E.Valiton@usace.army.mil
Ronald.E.Beck@uscg.mil
Andrew_Raddant@ios.doi.gov
cote.mel@epamail.epa.gov
nelson.ericp@epamail.epa.gov
brona.simon@sec.state.ma.us
Jocelyn.Brown-Saracino@EE.Doe.Gov
tim.ramsey@go.doe.gov

Alicia McDevitt
John Webber
Bruce Carlisle
Ken Kimmel
Llealdon Langley
Phil Weinberg
Alex Strysky
Kathleen Ford
John Logan
Thomas French
Victor Mastone
Dwayne Breger
Patrick Cloney

100 Cambridge St.
251 Causeway St
251 Causeway St
One Winter St
One Winter St
One Winter St
One Winter St
1213 Purchase St.
1213 Purchase St.
1 Rabbit Hill Rd
251 Causeway St
100 Cambridge St.
55 Summer St.

Suite 900
Suite 800
Suite 800
2nd Floor
2nd Floor
2nd Floor
2nd Floor
3rd floor
3rd floor

Boston
Boston
Boston
Boston
Boston
Boston
Boston
New Bedford
New Bedford
Westborough
Boston
Boston
Boston

MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA

02114
02114
02114
02108
02108
02108
02108
02740
02740
01581
02114
02114
02110

alicia.mcdevitt@state.ma.us
John.Weber@state.ma.us
Bruce.Carlisle@state.ma.us
ken.kimmell@state.ma.us
Philip.Weinberg@state.ma.us
Lealdon.Langley@state.ma.us
Alexander.Strysky@state.ma.us
Kathryn.Ford@state.ma.us
John.Logan@state.ma.us
tom.french@state.ma.us
victor.mastone@state.ma.us
dwayne.breger@state.ma.us
pcloney@masscec.com

The Stone Building
The Stone Building
2 Fairgrounds Rd

33 New York Ave
33 New York Ave

Oak Bluffs
Oak Bluffs
Nantucket

MA
MA
MA

02557 london@mvcommission.org
02557 foley@mvcommission.org
02554 AVorce@nantucket-ma.gov

16 Broad Street
56 School Street
1059 State Rd
51 Spring St.

Nantucket
Oak Bluffs
W. Tusbury
Vineyard Haven

MA
MA
MA
MA

02554
02557
02575
02568

Regional Agencies
Martha's Vineyard Commission

Mark London
Paul Foley
Nantucket Planning & Economic Development Commission Andrew Vorce
Local Agencies
Town of Edgartown
Town of Nantucket
Town of Oak Bluffs
Town of West Tisbury
Town of Tisbury

Board of Selectmen
Board of Selectmen
Board of Selectmen
Board of Selectmen
Board of Selectmen

Suite 300
Suite 300

Room 142
Suite 100
Suite 100

Suite 800
Suite 1020
9th floor

Town of Chilmark
Town of Aquinnah
Town of Barnstable
Town of Falmouth
Town of Mashpee

Board of Selectmen
Board of Selectmen
Board of Selectmen
Board of Selectmen
Board of Selectmen

Environmental/Science Groups
UMASS Marine Renewable Energy Center
UMASS School for Marine Science & Technology
Woods Hole Oceanographic Institution
The Trustees of Reservations
Massachusetts Audubon Society
Center for Coastal Studies
Wampanoag Tribe of Gay Head
Mashpee Wampanoag Tribal Council, Inc.
Martha's Vineyard Land Bank Commission
Sustainable Nantucket
Maria Mitchell Association
Clean Power Now
Massacuhsetts Ocean Partnership

John Miller
Brian Howes
Gene Terray
Chris Egan
Heidi Ricci
Pat Hughes
Bettina Washington
Quan Tobey
James Lengyel
Michelle Whelan
Janet Schulte
Barbara Hill
Howard Krum

1213 Purchase St
706 Rodney French Blvd
266 Woods Hole Rd. MS11
330 Long Point Rd
208 South Great Road
115 Bradford St.
20 Black Brook Road
483 Great Neck Rd South
167 Main Street
14 Federal Street
2 Vestal St.
569 Main St.
89 South St.

Leona Roach
Eric Brazer Jr.
Nancy Gardella

P.O. Box 272
1566 Main Street
34 Beach Street
220 Weaver Lane
Zero Main Street

User Groups
Massachusetts Marine Trades Association
Cape Hook Fisherman's Association
Martha's Vineyard Chamber of Commerce
Martha's Vineyard Shellfish Group
Nantucket Island Chamber of Commerce
Energy Groups
Cape Light Compact
Vineyard Energy Project
Ocean Renewable Power Company
Natural Currents

Maggie Downey
Paul Pimental
Chris Sauer
Roger Bason

3195 Main Street
1085 State Rd
120 Exchange St
24 Roxanne Blvd

401 Middle Road
65 State Rd
367 Main St.
59 Town Square
16 Great Neck Rd., N

Chilmark
Aquinnah
Hyannis
Falmouth
Mashpee

MA
MA
MA
MA
MA

02535
02535
02601
02540
02649

Quest Center

Suite 202

New Bedford
New Bedford
Woods Hole
W Tisbury
Lincoln
Provincetown
Aquinnah
Mashpee
Edgartown
Nantucket
Nantucket
Hyannis
Boston

MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA

02723
02744
02543
02568
01773
02657
02535
02649
02539
02554
02554
02601
02111

2nd Floor

Milton
Chatham
Vineyard Haven
Vineyard Haven
Nantucket

MA
MA
MA
MA
MA

02186
02633 eric@ccchfa.org
02568
02568
02554

Barnstable
West Tisbury
Portland
Highland

MA
MA
ME
NY

02630
02575 ppimentel@noresco.com
04101
12528 rbason@naturalcurrents.com

2nd floor

Suite 508

j2miller@umassd.edu
bhowes@umassd.edu
eterray@whoi.edu
longpoint@ttor.org
hricci@massaudubon.org
phughes@coastalstudies.org
bettina@wampanoagtribe.net
qtobey@mwtribe.com
jameslengyel.mvlbc@verizon.net
Michelle@sustainablenantucket.org
jschulte@mmo.org
bhill@cleanpowernow.org
hkrum@massoceanpartnership.org
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(4)(i) As to any facts alleged in the application or other materials filed, be subscribed and verified
under oath in the form set forth in Paragraph (a)(3)(B) of this Section by the person filing, an officer
thereof, or other person having knowledge of the matters set forth. If the subscription and verification
is by anyone other than the person filing or an officer thereof, it must include a statement of the
reasons therefore.
This License Application for a Pilot Project is executed in the Commonwealth of Massachusetts,
County of Dukes County.
By: Pamela M. Dolby, Town Administrator, Town of Edgartown, 70 Main Street, Edgartown, MA
02539, being duly sworn, depose(s) and say(s) that the contents of this application are true to the best
of (his or her) knowledge or belief. The undersigned applicant(s) has (have) signed the application this
_____ day of January, 2011.

By: _____________________________________
Applicant

Subscribed and sworn to before me, a [Notary Public, or title of other official authorized by the state to
notarize documents, as appropriate] of the Commonwealth of Massachusetts, this _____ day of
January, 2011.

(Notary Public or other authorized official) ____________________________________
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1

Summary Description of Proposed Project

The Town of Edgartown is proposing to develop an initial, nominal 5 MW nameplate tidal energy pilot
project in Muskeget Channel located between the islands of Martha’s Vineyard and Nantucket (see Figure
A-1).

Figure A-1 Project Locus

It has obtained a Preliminary Permit from the Federal Energy Regulatory Commission (FERC) to explore
the development of the tidal energy project. The boundary relevant to the FERC preliminary permit is
shown in Figure A-2. It is now submitting a Pilot License Application for the 5 MW project for review
by FERC.
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Figure A-2 Boundary Area for Edgartown’s FERC Preliminary Permit

Several government-sponsored studies have helped promote the sound development of the project. The
Massachusetts Renewable Energy Trust provided initial funding to the University of MassachusettsDartmouth (UMASS) to study the tidal current velocity to determine if a utility-scale tidal project might
be viable. Field work was completed by UMASS in the summers of 2008 and 2009 and the data collected
demonstrated that the energy potential in Muskeget Channel was even better than initially predicted. The
US Department of Energy (DoE) has provided a $600,000 grant to the Town to undertake environmental
studies to support permitting of the project. Under the grant, UMASS will continue field measurements
associated with bathymetry, currents, sediment characteristics, and benthic habitats. Woods Hole
Oceanographic Institution is preparing a computer model that will predict changes in currents and
sediment transport as the result of the proposed pilot project. The Provincetown Center for Coastal
Studies is also preparing a literature review on protected species and fisheries in Muskeget Channel. The
findings of these studies are a central component supporting the project review.
The application describes the proposed project, project location, and hydrokinetic technology. It also
includes an environmental assessment, study and monitoring plans, and other conditions and
contingencies. Over the 8 year term of the pilot license, it is expected that the information collected will
be used to establish design and operational factors sufficient to review a new license application for a
larger tidal energy project. In the event that the pilot project causes unavoidable long-term harm to the
environment that is in violation of federal species protection laws, then FERC will have the authority to
terminate the pilot license and require the removal of the pilot project.

2

Project Description

The project as presently conceived will consist of 14 Tidal Energy Turbine Units located within Muskeget
Channel (see Figure A-3). One of the turbine units will be set-aside as a test stand to allow MREC to test
various tidal energy technologies and advance tidal technology research and development in the U.S.
The remaining 13 turbine units will provide commercial power generation at a nameplate capacity of 5
MW.
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Figure A-3 Tidal Turbine Project Array

The project as presently conceived will consist of 14 Tidal Energy Turbines located within Muskeget
Channel. 13 of the turbines will be for commercial operation and constitute a nameplate capacity of 5
MW. The remaining turbine will be set-aside as a test stand to allow MREC to test various tidal energy
technologies and advance tidal technology research and development in the U.S. The 14 turbines will be
positioned within the deepest segment of the channel at a minimum depth of 100 feet. The turbines are a
minimum of 800 feet apart to accommodate the anchoring system and to avoid “wake loss” (and potential
reduced energy production) from down current turbines.
The type of turbine proposed in this application is a helical turbine with the design provided by Ocean
Renewable Power Company, though the future technology and developer will be selected through a
public bidding process. Several turbines are combined into a single tide engine unit. The dimensions of
each unit are 91 feet long and 56 feet deep with a width of 14 feet. The units include an anchoring system
that will allow the device some movement in the current. Based on preliminary input on types of vessels
that transit through the Channel, the devices will be located 25 feet below the ocean’s surface at mean low
water.
Two submarine cable alternatives are presented for consideration: the Chappaquiddick and the Katama.
The Chappaquiddick alternative would landfall on Martha’s Vineyard’s east shore on Chappaquiddick
while the Katama alternative would landfall on the island’s south shore. A proposed substation location
is provided for each and the route of on-land transmission upgrades is shown.
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Figure A-4 Project Locus with Submarine Cable and Transmission Alternatives

Edgartown proposes to conduct a phased development of the project, which will provide some safeguards
should unintended environmental consequences occur during the initial stages of deployment.

2.1

Overview of Turbine Technology

The Town of Edgartown is proposing to deploy tidal energy turbines with a helical turbine design. While
the final design will be selected in the future, for the purposes of this application, Edgartown is proposing
to use proprietary technology - OCGenTM - being developed by Ocean Renewable Power Company
(ORPC). OCGenTM modules are designed to be deployed as arrays in waterways with powerful tidal
currents. This technology was developed with the specific challenges of a marine environment in mind
and offers several advantages over other designs. Specifically, the modules are placed at a depth where
interference with commercial shipping and other navigation traffic is unlikely. The modules themselves
are positively buoyant so they float above the sea floor, which decreases biofouling. The turbines are able
to generate power in both ebb and flow tidal states. Additionally, the system overall has a limited number
of moving parts and uses water based lubricants in all but one component (generator bearings have
approximately three ounces of mineral oil based grease sealed within the generator enclosure).
Figure depicts a typical OCGenTM module in a vertical configuration with component parts and
moorings. The dimensions of one vertically configured module, such as the one pictured in Figure , are
approximately 91 feet (28 meters) x 56 ft (17 m) x 14 ft (20 m). Such a module generates 1MW of power
at its peak, when the tidal current is at 6 knots though peak currents in Muskeget Channel are about 5
knots. OCGenTM modules proposed for Muskeget Channel will be placed at a depth of 25 ft below to
ocean surface to avoid interference with navigation traffic.
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An OCGenTM module consists of a number, usually four, Turbine Generating Units (TGU’s). A TGU
itself consists of four cross flow turbines, placed in series around a permanent magnet generator. Figure
A-6 presents a schematic drawing of a TGU. Each of the turbines within the TGU is contained within a
separate support frame and is comprised of four foils which are mounted on three support discs. The
discs at the end connect to the turbine shaft, which transmits torque from the foils to the generator. Each
foil is of constant width along its length and 90o helical twist. The TGU’s can be stacked vertically, as
depicted in Figure A-5, or horizontally, to decrease module height for placement in a shallow passage.

Figure A-5 Pictorial depiction of OCGenTM module placement.

Figure A-6 Schematic of Turbine Generator Unit.
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2.2

Operational Mode

OCGenTM modules are designed to operate as stationary installations in both ebb and flow tides. They are
comprised of simple components and designed with low life cycle costs in mind. Onboard instruments
measure subsystem inputs and outputs. This data is then sent to the shore station for evaluation and
allows for remote assessment of performance and machine integrity. Some aspects of module operation
can also be controlled remotely from the shore station (e.g., a module can be shutdown in an emergency).
This set up of remote signaling enables intervention before system failure or degradation occurs.
The Town of Edgartown will appoint an expert to oversee Operations and Maintenance of the tidal energy
installation. The turbine technology company will be responsible for monitoring the project remotely and
providing the technical analysis of system outputs. The need for module maintenance will be triggered by
the data and will reduce downtime. During emergencies, the Town Administrator, in coordination with
the turbine technology company, will respond as the situation demands.

2.3

Estimated Average Annual Generation

The proposed layout for a 5 MW nameplate project is based on an initial analysis of power production
provided by ORPC using Acoustic Doppler Current Profiling (ADCP) data collected by UMASSDartmouth School of Marine Science and Technology (SMAST). ORPC evaluated the ocean current
data, siting guidance provided by Edgartown, and its own siting guidance for the OCGenTM to assess how
many units could be located along each of the ADCP transects that yielded commercially-viable tidal
currents, and what the peak capacity of the group of turbines would be. For the two transects in the
narrowest segment of Muskeget Channel (transects #7 and #8), ORPC estimated that transect #7 could
generate 2.7 MW of power through nine 4-TGU OCGenTM Modules and that transect #8 could generate
2.9 MW of power through five 4-TGU OCGenTM Modules. One of the units will be used for research
purposes and therefore will not contribute to commercial electricity generation from the project. It is
estimated that the remaining 13 turbine units will represent the nameplate 5 MW project capacity.
Employing a generic capacity factor of 25% to account for periods of slack tide, the average annual power
generation would be 1.25 MW or 10,950 MWh of electricity annually.

2.4

Estimated Average Head

Not applicable.

2.5

Reservoir Surface Area with Net and Gross Storage Capacity

Not applicable.

2.6

Hydraulic Capacity

No reservoir is associated with the proposed Muskeget Channel Tidal Energy Project. Depths in
Muskeget Channel range from 60 ft to 140 ft. The project is located in the deepest segment of the
channel with a length of 6,000 feet and a minimum depth of 100 feet.
Starting in the summer of 2008, University of Massachusetts-Dartmouth School of Marine Science and
Technology (SMAST) has been conducting oceanographic studies in support of this project. SMAST
completed multiple ADCP surveys in 2008 and 2009 to obtain instantaneous current velocity
measurements through the complete water column. During these surveys, a bottom mounted single point
current meter was collecting time-series velocity data at multiple locations. Additional, shipboard ADCP
surveys were conducted in 2009 to quantify the velocity fields within the southern portion of the Town of
Edgartown FERC Permit area, where the highest velocities had been observed in 2008.
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The interpretation of the ADCP and moored current meter data was enhanced by the parallel
measurements of tidal stage collected from multiple Temperature-Depth Recorder (TDR) deployments.
A total of five TDRs were deployed over the measurement period along the north-south axis of Muskeget
Channel. The data was used to determine the period during a particular tidal cycle when maximum
current velocity should occur. Generally, the gauge locations showed a relatively symmetrical tide. As
can be seen in Figure A-7, a distinct high-high tide and a low-high tide was noted, as was a low-low tide
and a high-low tide. This is significant because tide range is generally the prime driver of current
velocities through the Channel.
The measurement data was subsequently analyzed to determine current velocities throughout the tidal
cycle. Ebb tide currents appear to flow relatively consistently from the northeast to the southwest and on
the flood tide more south to north. During a tidal cycle, the lowest velocities are found at slack high and
slack low tide with the maximum velocities near mid ebb or mid flood tide. As can be seen from Figure
A-8, the ebb tide velocities were clearly lower than flood tide velocities. Maximum flood tide currents
were measured to approach 5 knots. Similarly, maximum ebb tide velocities approached 4 knots.

Figure A-7 Measured Tide Stage (feet) NOTE: need plot of only red line

Figure A-8 Depth averaged velocity on both flood (+) and ebb (-) tide.
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2.7

Description of Primary Project Works

The following section describes the turbine generator unit, moorings, electric transmission to shore,
shore-side substation, and overhead transmission upgrades to Edgartown Center.

2.7.1 Turbine Generator Unit
A Turbine Generator Unit (TGU) consists of four cross flow turbines, placed in series around a permanent
magnet generator. Figure A-6 presents a schematic drawing of a TGU and Figure A-9 presents a drawing
of each of the TGU components. Each of the turbines within the TGU is contained within a separate
positively buoyant support frame. The dimensions of the turbine support structure are approximately 91
ft X 14 ft X 14 ft. Within every turbine are four foils, which are mounted on three support discs (Figure
and Figure A-9). The discs at the end connect to the turbine shaft, which transmits torque from the foils
to the generator. The turbine rotates in the same direction regardless of the direction in which the tide is
flowing. The speed of rotation is directly related to the speed with which the tidal waters are flowing.

Figure A-9 Components of Turbine Generator Unit.

Each turbine within the TGU contains four foils that are rotated by the tidal waters. As can be seen from
the diagram of the turbine cross section, Figure A-10, the distance from the foil to the support frame
ranges from 12 inches to 22 in. Each foil is of constant width (18 in) along its length (16 ft) and 90o
helical twist. The thickness of the foil (3.24in) is eighteen percent of its width. The foil profile is best

8
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compared to that of an airplane wing. Specifically, its shape can be classified with NACA number1 3518.
Likewise, the tip speed of the foil can be compared to that of other rotating objects such as wind turbines
and ship propellers. As can be seen in Table A-1, an OCGenTM module has a tip rotation speed that is
slower than other common marine instruments. This decreases the likelihood of damage to marine life.

Figure A-10 Diagram of the Turbine Cross Section.

Table A-1 Comparison of OCGenTM Module Tip Speed to Other Rotating Objects

Item
Wind Turbine
Outboard Motor
Ship Propeller
Paddleboat Wheel
Marathon Runner
OCGenTM TGU

2.7.2

Approximate Tip Speed
Meters/Second
Feet/Second
55-90
180-295
40
152
32
104
29
94
6
19
0.5-5.6
1.5-18.2

Moorings

OCGenTM modules are positively buoyant and thus have to be secured to the ocean floor via mechanisms
commonly used in commercial marine applications. Each module will thus be moored with four mooring
lines, each of which is rated to handle the full load of a module. Every mooring line will be attached to
an anchor and clump weight, the specifications of which are described in Table A-2. The clump weight
will be secured to the anchor by a chain 2 ¾ in. in width and at least 50 ft in length (additional length will
be added depending on the depth of the passage). The module will be secured to the clump weight via a
wire rope, 2 ¾ in. in width. A schematic drawing of a moored module can be seen in Figure A-11.

1

The National Advisory Committee on Aeronautics, NACA, was the predecessor to what is now the National
Aeronautics and Space Administration, or NASA. NACA developed a system to classify airfoil shapes.
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Table A-2 Mooring Elements Specifications

Anchor
English Units
Metric Units
21ft X 21ft
6.4m X 6.4m
17,637 lbs
8,000kg
441 ft2
41m2

Area Dimension
Weight
Impact Area

Clump Weight
English Units
Metric Units
15ft X 15ft
4.6m X 4.6m
100,000 lbs
45,360 kg
225 ft2
21m2

Figure A-11 Schematic of OCGenTM Module Mooring Components.

If the module would need to be removed during maintenance, or for some other reason, the positive
buoyancy of the module would allow it to slowly float to the surface after being attached to tug boat lines
and detached from its mooring. Subsequently, the module could be removed entirely, moved to another
location for maintenance, or repaired on sight using a barge depending on the particular situation needs.

2.7.3 Submarine Cable
Martha’s Vineyard is currently connected to Cape Cod via four submarine electrical power transmission
cables each with a capacity of between 5 and 15 MW. Nantucket is also connected via two submarine
cables – one a 46 kV, 26 mile cable from Harwich to Nantucket was installed in 1996, and the other, a
46kV, 27 mile cable from Barnstable to Nantucket, was installed in 2006. Thus considerable expertise
with such underwater electrical installations exists in the area.
The submarine cable will consist of three bundled cables. Two of the cables will be 13.8 kV in size with
each serving half of the 20 MW build-out. This will allow for the shut-down of power on one circuit
without taking the entire system off-line. For the pilot project, one of the circuits will carry the entire

10
G:\PROJECTS\303920_Umassd\FERC\EDGARTOWN DPLA\FERC Application\Exhibits\Exhibit_A_Projectdescip_Jan27.Doc

January 2011

20110201-5031 FERC PDF (Unofficial) 1/31/2011 8:05:28 PM

Exhibit A – Project Description and Proposed Mode of Operation

project. A third smaller 4kV cable will provide a separate electrical connection to one of the tidal energy
units that will serve as a testing platform to be used by the UMASS Marine Renewable Energy Center in
the future for testing tidal energy devices.
Much like the 2006 Nantucket cable installation, the transmission cable in this project will be buried
approximately eight feet below the seabed with a device called a “jet plow” (see Figure A-12). This
device consists of a plow that rests on the seabed bottom and is towed by a vessel on the surface. The
towed plow produces a trench at the desired depth during which time water jets turn sediment within the
trench into a flowing substance. Cable is then laid in the trench as the plow moves forward. The
sediment subsequently quickly resettles around the cable. This method was specifically designed to
decrease impacts on marine life and surroundings. Burial is also important to protect the cable from being
exposed by shifting sands.

Figure A-12 Jet Plow Schematic

Upon the cable making landfall, a Horizontal Directional Drill will be used to install the cable, thus
disturbing the surrounding environment as little as possible. HDD was employed on either ends of the
Second Nantucket Cable Project successfully. The drill will set-up on shore landward of sensitive coastal
wetland resources such as coastal dunes, coastal beach and salt marsh. Steel sheeting will be placed
offshore and water pumped out creating a dry work area where the drill exit point will occur. First an
initial pilot hole will be drilled followed by a larger hole to accommodate PVC pipe. The cable when
installed will be pulled through the PVC pipe to connect with a land cable on shore.
This application is considering two different location alternatives for routing the submarine cable and
transmitting power to shore. The Chappaquiddick Alternative would route the cable approximately 3.5
miles to the northwest to landfall on the eastern shore of the Chappaquiddick section of Edgartown. The
Katama Alternative would route the cable approximately 5 miles to the west to landfall on the southern
shore of Martha’s Vineyard in the Katama section of Edgartown.

2.7.4 Terrestrial Transmission
A project substation will be located near the cable landfall site positioned landward of sensitive coastal
wetland resources. Two landfall locations are being considered. The Chappaquiddick landfall and
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potential substation location is shown on Figure A-13. The substation would be located on town land
currently used in part to support parking for beach access. As part of the project, the parking would be
reconfigured to accommodate parking spaces lost due to the substation.

Figure A-13 Chappaquiddick Alternative Substation Location

The Katama landfall and potential substation location is shown in Figure A-14. The substation would be
located on town land currently used in part to support parking for beach access. As part of the project, the
parking would be reconfigured to accommodate parking spaces lost due to the substation.

Figure A-14 Katama Alternative Substation Location

12
G:\PROJECTS\303920_Umassd\FERC\EDGARTOWN DPLA\FERC Application\Exhibits\Exhibit_A_Projectdescip_Jan27.Doc

January 2011

20110201-5031 FERC PDF (Unofficial) 1/31/2011 8:05:28 PM

Exhibit A – Project Description and Proposed Mode of Operation

The substation will contain a step-up transformer, surge protectors, reclosers and other equipment
necessary to convert the electricity generated by the tidal turbines and transmitted to shore via the
submarine cable to a voltage for transmission on overhead utility poles to support load demand in
Edgartown. The equipment will be contained within a fenced area of approximately 30 feet by 30 feet.
Data from the dedicated research platform circuit will also be accommodated at the substation and
grounded. Equipment will be installed at the substation to transit the electrical data via wireless
communications to a remote location where UMASS researchers to monitor turbine performance. That
location has yet to be determined but will not involve any new facilities.
Existing electrical distribution lines on-land in the Chappaquiddick and Katama sections of Edgartown
where submarine landfall is being considered consist of single phased circuits. Three-phased 34.5kV
lines capable of carrying the amount of power that will be generated by the Muskeget Tidal Energy
Project are located in the center of Edgartown and extend westward to the wastewater treatment facility at
330 West Tisbury Road. The electrical distribution network between the landfall and center of town will
be upgraded as part of the project by installing three-phased circuit at 34.5 kV in size.
For the Chappaquiddick Alternative, a separate horizontal directional drilling activity will be necessary to
route the cable from the island of Chappaquiddick under the harbor to downtown Edgartown. The route
of the cable is shown on Figure A-15. The horizontal distance of the drill will be about 750 feet.

Figure A-15 Chappaquiddick HDD Route

2.8

Estimated Project Cost

The cost of the project is difficult to estimate at this time. Though based on estimates provided by ORPC
for the Eastport Project, information available on costs for submarine cable installation associated with
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the Second Nantucket Cable Project, and information available for other, recent on-land transmission
upgrades, the project cost is expected to be about $35 million.

3

Purpose of Proposed Project

The purpose of the Muskeget Tidal Energy Project is two-fold. First, the project will supply predictable,
clean renewable energy to the Town of Edgartown to meet a significant portion of its electricity demand.
Second, the project will support research, development, and demonstration of tidal energy technology in
the United States. The project will also support a number of public interest and public policy objectives
including serving the New England Independent System Operators (ISO) mandate for ensuring adequate
future electricity supply, and helping the Commonwealth of Massachusetts meet its climate change action
plan objectives codified in the Global Warming Solutions Act of 2008.

4

Estimated Cost of Preparing License Application

With support provided by the U.S. Department of Energy, Massachusetts Clean Energy Center, and the
University of Massachusetts, funds expended to-date to develop the project is $400,000.

5

On-Peak and Off-Peak Power Values

ISO-NE (the independent system operator) operates the wholesale energy markets in New England. Onpeak and off-peak prices are determined hourly based on system demand and the marginal generation

bid.
The Cape Light Compact (CLC) is the regional broker for residents on Cape Cod and Martha’s Vineyard
and retail electricity prices are negotiated by CLC on behalf of the communities. CLC negotiates base
rates for different categories of users (residential, municipal, commercial) for six month periods.
Customers can purchase electricity at a set rate for longer terms (e.g., one year). Green electricity rates
are also available for 50% green and 100% green. Rates recently negotiated with the power supplier,
ConEdison Solutions, and released by CLC got the first 6 months are provided in the following table.
These rates represent price decreases from the previous 6 months and are the lowest rates CLC has
negotiated since 2005.
Table A-3, Electricity Prices to Cape Light Customers, January to July 2011

Rate Class

Price (cents / kWh)

Basic Residential

7.71

Commercial

8.02

Industrial

7.94

Residential – one year fixed

8.60

Residential – two year fixed

8.70

Municipal

7.57

50% Green

8.61

100% Green

9.31
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6

Estimated Increase or Decrease in Power Generation Due to
Change in Project Operations

Not applicable. The Project represents an original license, and the proposed operations therefore do not

represent a change in operations.

7

Remaining Undepreciated Net Investment in Project

Investment in the project to date has been provided by public entities including the U.S. Department of
Energy, Massachusetts Clean Energy Center, and the University of Massachusetts. The amount of public
investment spent to date is $400,000. An additional $300,000 has been committed for supporting the
responsible licensing of the project.

8

Annual Operation and Maintenance Expenses

Annual operations and maintenance costs as provided by others familiar with the technology are
estimated to be approximately $350,000 to $500,000 per year.

9

Detailed Single Line Electrical Diagram

A single line electrical diagram is provided as Figure A-16.

Figure A-16 Single Line Electrical Diagram
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10 Measures Planned to Ensure Safe Management, Operation and
Maintenance of the Project
To ensure safe management, operation, and maintenance of the Project, ORPC will implement the
following plans:


Pilot Project Operations and Maintenance Plan



Pilot Project Public Safety Plan



Pilot Project Removal and Site Restoration Plan

These plans are included in Appendix B.
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1

Application

The Town of Edgartown is proposing to develop an initial, nominal 5 MW nameplate tidal energy pilot
project in Muskeget Channel located between the islands of Martha’s Vineyard and Nantucket (see Figure
A-1). It has obtained a Preliminary Permit from the Federal Energy Regulatory Commission (FERC) to
explore the development of the tidal energy project. It is now submitting a Pilot License Application for
the 5 MW project for review by FERC.
Several government-sponsored studies have helped promote the sound development of the project. The
Massachusetts Renewable Energy Trust provided initial funding to the University of MassachusettsDartmouth to study the tidal current velocity to determine if a utility-scale tidal project might be viable.
Field work was completed by UMASS in the summers of 2008 and 2009 and the data collected
demonstrated that the energy potential in Muskeget Channel was even better than initially predicted. The
US Department of Energy has provided a $600,000 grant to the Town to undertake environmental studies
to support permitting of the project. Under the grant, UMASS is continuing field measurements
associated with bathymetry, currents, sediment characteristics, and benthic habitats. Woods Hole
Oceanographic Institution is preparing a computer model that will predict changes in currents and
sediment transport as the result of the proposed pilot project. The Provincetown Center for Coastal
Studies is also preparing a literature review on protected species and fisheries in Muskeget Channel.
The application describes the proposed project, project location, and hydrokinetic technology. It also
includes an environmental assessment, study and monitoring plans, and other conditions and
contingencies. Over the 8 year term of the pilot license, it is expected that the information collected will
be used to establish design and operational factors sufficient to review a new license application for a
larger tidal energy project. In the event that the pilot project causes unavoidable long-term harm to the
environment in violation of federal species protection laws, then FERC will have the authority to
terminate the pilot license and require the removal of the pilot project.

2

Purpose and Need

2.1

Purpose of Action

The purpose of the Muskeget Tidal Energy Project is two-fold. First, the project will supply predictable,
clean renewable energy to the Town of Edgartown to meet a significant portion of its electricity demand.
Second, the project will support research, development, and demonstration of tidal energy technology in
the United States. The project will also support a number of public interest and public policy objectives
including serving the New England Independent System Operators (ISO) mandate for ensuring adequate
future electricity supply, and helping the Commonwealth of Massachusetts meet its climate change action
plan objectives codified in the Global Warming Solutions Act of 2008.

2.2

Need for Power

Edgartown’s electricity is provided by the 1100 MW Canal Power Plant on Cape Cod in Bourne,
Massachusetts. Electricity is transmitted via the existing electricity grid which includes four undersea
cables that connect the island of Martha’s Vineyard to Cape Cod and the mainland. The total capacity of
the four cables is approximately 60 MW. NStar, the local utility that owns and operates the electrical grid
serving Martha’s Vineyard and Cape Cod, has five units of fossil-fuel back-up generation on Martha’s
Vineyard that can provide up to 12.5 MW of generation on-island if necessary. Peak electricity demand
on Martha’s Vineyard occurs during the summer and reaches 35 MW. Winter peak is about 25 MW.
In 2003, two of the four cables were damage by unknown causes. NStar mobilized the back-up
generation on island and imported additional generation to supply the demand. Edgartown resides at the
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end of the Martha’s Vineyard electricity network and is arguably the most vulnerable community on the
island to electricity service disruption.
The development of distributed electricity generation facilities can provide benefits to the overall system
reliability. While a stable electricity supply on Martha’s Vineyard is dependent on uninterrupted
electricity supply from the mainland, distributed generation like the Muskeget Tidal Energy Project can
become an important component of the island’s long-term electricity portfolio. The benefits to the island
include a predictable and dispatched supply, a decreased demand on the existing undersea cables, deferral
of infrastructure upgrades between the mainland grid and island electricity users, and a backup supply
when a cable is out of service. In addition, the Muskeget Project will support renewable energy policy
objectives and meet legislative renewable energy goals.
A diversified strategy will be necessary to meet the island’s long-term energy needs. As fossil fuel prices
rise overtime and cumulative fossil fuel emissions increase the threat of climate change, the long-term
strategy will look to decrease electricity demand, convert existing fossil fuel sources to electric, and
convert electric generation sources to cleaner alternatives. A combination of energy conservation and
new distributed generation will be required. The Muskeget Tidal Project is consistent with the island’s
long-term energy strategy.

3

Proposed Action and Alternatives

3.1

Proposed Action

The project as presently conceived will consist of 14 Tidal Energy Turbines located within Muskeget
Channel. 13 of the turbines will be for commercial operation and constitute a nameplate capacity of 5
MW. The remaining turbine will be set-aside as a test stand to allow MREC to test various tidal energy
technologies and advance tidal technology research and development in the U.S. The 14 turbines will be
positioned within the deepest segment of the channel at a minimum depth of 100 feet. The turbines are a
minimum of 800 feet apart to accommodate the anchoring system and to avoid “wake loss” (and potential
reduced energy production) from down current turbines.
The type of turbine proposed in this application is a helical turbine with the design provided by Ocean
Renewable Power Company, though the future technology and developer will be selected through a
public bidding process. Several turbines are combined into a single tide engine unit. The dimensions of
each unit are 91 feet long and 56 feet deep with a width of 14 feet. The units include an anchoring system
that will allow the device some movement in the current. Based on preliminary input on types of vessels
that transit through the Channel, the devices will be located 25 feet below the ocean’s surface at mean low
water.
Two submarine cable alternatives are presented for consideration: the Chappaquiddick and the Katama.
The Chappaquiddick alternative would landfall on Martha’s Vineyard’s east shore on Chappaquiddick
while the Katama alternative would landfall on the island’s south shore. A proposed substation location
is provided for each and the route of on-land transmission upgrades is shown.
Edgartown proposes to conduct a phased development of the project, which will provide some safeguards
should unintended environmental consequences occur during the initial stages of deployment.

3.2

No Build Alternative

Under the No Build Alternative, existing conditions will prevail. Existing electricity demand on Martha’s
Vineyard will continue to be supplied from the Canal Power Plant on the mainland. Back-up generation
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will continue to be provided by on-island fossil fuel generators. Electricity service reliability will
continue to be wholly dependent on the operation of the four undersea cables.

3.3

Other Alternatives

While “no build” for the Muskeget Project may be a theoretical alternative, reality is that the electricity
conditions are never static and planning for the future (including the assessment of alternatives and a plan
for their implementation) is mandatory to support the existing needs of society.
Expansion of fossil-fuel capacity either on island or off-island is one alternative. A wave of new natural
gas fired power plants were constructed after utility restructuring was legislated in Massachusetts in 1997.
Many of the new plants constructed were required through the regulatory approval process to burn natural
gas as a primary fuel source due to its cleaner burning characteristics. Existing coal and oil fired plants
have been required to make upgrades to lessen their impacts on air quality. Recent legislation enacted in
Massachusetts including the Green Communities Act and Global Warming Solutions Act, and decisions
on eligibility of biomass projects as renewable energy generators suggest that new fossil fuel generation
in Massachusetts will be difficult to construct. The successful permitting of a new fossil fuel generator on
Martha’s Vineyard is even more difficult to conceive.
New renewable energy generation alternatives for Cape Cod and the Islands have been constructed while
others have been proposed. Most of the projects that have been constructed are wind and solar generation
facilities that supply electricity to meet an on-site demand. For some projects, excess electricity is
exported back to the grid, which incrementally augments the existing regional supply. There are
proposals for multiple solar and wind projects, primarily on the Cape, that could cumulatively increase
the regional electricity supply. Offshore wind has also been proposed that could provide a larger supply
of electricity. The Massachusetts Ocean Plan identified an offshore wind zone to the west of Martha’s
Vineyard, and a second zone to the northwest off the island of Cuttyhunk (which is geographically part of
Cape Cod). Potential development projects are still in the very early stages of planning and public
participation. The Vineyard Energy Project is also undertaking a siting process for a separate wind
project to supply Martha’s Vineyard. Finally, the Bureau of Ocean Energy Management, Regulation, and
Enforcement (BOEMRE) has been conducting a planning process to assess interest in the development of
offshore wind in federal waters south of Martha’s Vineyard and Nantucket. The feasibility and
acceptability of any one of these efforts is several years into the future, and these projects will continue to
be evaluated in parallel with all utility scale renewable energy alternatives including the Muskeget Tidal
Project.
Energy conservation is an important component of the future electricity supply for Martha’s Vineyard.
The Cape Light Compact implements an energy efficiency program approved by the MA Department of
Public Utilities that provides support to electricity users on Cape Cod and Martha’s Vineyard in taking
energy efficient measures. Based on electricity demand trends and existing efficiency technologies, it is
reasonable to state that energy efficiency alone cannot meet the long-term electricity needs of society
under existing generation conditions. Important to long-term planning, conservation cannot support the
transition of energy supply from fossil-fuels to renewable electric.

3.4

Consultation and Compliance

3.4.1 Consultation
Formal consultation on the project commenced during the Massachusetts Ocean Planning process which
began shortly after the passage of the Ocean Act in May 2008. Throughout the process, the Town and its
representatives provided staff from the MA Executive Office of Energy and Environmental Affairs with
information on the proposed project. The Final Ocean Plan, promulgated on December 31, 2009,

3
Error! No text of specified style in document.. C:\Documents And Settings\Sbb\My Documents\Edgartown\FERC\Final
Application\Exhibit_E_Environmental_Jan27.Doc

January 2011

20110201-5031 FERC PDF (Unofficial) 1/31/2011 8:05:28 PM

Exhibit E – Draft Environmental Report

designated allowable uses in the state waters. The Ocean Plan specifically allowed tidal energy pilot
projects to be sited in state waters.
In December of 2009, formal consultation with a broader group of federal and state regulatory agencies
was commenced. A kickoff meeting, hosted by the US Environmental Protection Agency (EPA) Region I
in Boston, was convened on December 8, 2009. On the same day, a separate meeting was convened with
staff from the MA Energy and Environmental Affairs to engage consultation with state agencies.
Additional meetings have been convened with regulatory authorities and stakeholders, including a public
meeting on the project in Edgartown on July 26, 2010. Appendix A provides a summary of those
meetings and list of attendees.

3.4.2 Compliance
The project as proposed complies with the following federal and state regulatory programs.
3.4.2.1 National Environmental Policy Act

The National Environmental Policy Act (NEPA) of 1969 requires federal agencies that fund or approve
projects to evaluate the environmental impacts of the project and take reasonable measures to avoid or
mitigate potential impacts. To comply with NEPA, federal agencies must prepare a document, which is
either an Environmental Assessment (EA) or an Environmental Impact Statement (EIS), depending on the
extent of potential impacts, which discloses potential environmental impacts and agency findings. For
projects requiring multiple federal actions, a lead federal agency is identified which is responsible for
consulting with sister federal agencies to make a finding of significance under NEPA. FERC is the lead
federal agency for hydrokinetic projects. This draft license application provides information on the
proposed Muskeget Tidal Energy Pilot Project to assist FERC in meeting its obligations under NEPA.
3.4.2.2 Clean Water Act – Section 404 Program

Section 404 of the Clean Water Act requires that any proposal to discharge dredged and fill material into
the waters of the United States must obtain a permit for the activity from the U.S. Army Corps of
Engineers. Waters of the United States includes oceans and adjacent areas subject to the ebb and flow of
the tides, as well as freshwater wetlands. The Town of Edgartown, based on the current design, does not
believe that the project will require a Section 404 Permit. Discharge of dredged and fill will be avoided
by installing the submarine cable using a jet plow embedment technology that has been determined
through past projects (e.g., Cape Wind) to not constitute a discharge of dredged and fill material. In
addition, construction of the project landfall using horizontal directional drilling will also avoid the need
to discharge dredged and fill material. Structures anchored to the seabed are likewise not defined as
dredged and fill material.
3.4.2.3 Clean Water Act – Section 401 Water Quality Certification

Section 401 of the Clean Water Act requires that any proposal to discharge dredged and fill material into
waters of the United State must obtain a certification that the activity is in compliance with state water
quality standards. Issuance of 401 Water Quality Certification is delegated to state authorities and a
Permit in Massachusetts is issued by the MA Department of Environmental Protection (DEP). As the
project is not proposing to discharge dredged and fill material, Section 401 Water Quality Certification is
not required for the project
3.4.2.4 Rivers and Harbors Act – Section 10

Section 10 of the Rivers and Harbors Act of 1899 requires any proposal to place a structure in the
navigable waters of the United States to obtain authorization from the U.S. Army Corps of Engineers
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(ACOE) to ensure that the proposal does not obstruct free navigation. In accordance with the
Memorandum of Understanding between the FERC and the ACOE, the FERC license constitutes the
federal approval under the Rivers and Harbors Act and a separate permit from the ACOE is not issued.
However, the ACOE must receive notification of the availability of the FERC License Application so that
it can provide FERC with comments on the proposed projects potential impacts on navigable waters.
3.4.2.5 Endangered Species Act

The Endangered Species Act of 1973 provides for the conservation of endangered species and habitats by
regulating activities that have the potential to impact listed species populations and their habitats. The US
Fish and Wildlife Service (USFWS) is the lead federal agency for administering the program for
terrestrial and freshwater species, while the National Marine Fisheries Service (NMFS) is the lead
agencies for marine species. These agencies nominate species for protection (or listing), and monitor the
health of species that are protected and managed. Agencies responsible for providing federal funding or
issuing federal permits must consult with the USFWS and NMFS prior to taking action to ensure that the
proposal will not jeopardize the existence of a listed species or damage habitat critical to their
preservation. If impacts do occur (defined as a “take” of an endangered species under the Endangered
Species Act), NMFS can authorize the take through the issuance of a Section 7 Permit. However, the
permit and associated conservation measures must be determined by NMFS to provide for the long-term
protection of the species and associated population. The Muskeget Project is located in areas utilized by
species listed for protection under the Endangered Species Act including Northern Right Whale and sea
turtle species. Therefore, the Town will work with the NMFS during project permitting to assess the
potential impacts of the project on listed species, apply measures to avoid impacts, and implement
monitoring to evaluate impacts following deployment.
3.4.2.6 Marine Mammal Protection Act

The Marine Mammal Protection Act of 1972 protects all marine mammals in United States waters. The
program is jointly administered by the USFWS (responsible for sea otters, walrus, polar bear and
manatees) and NMFS (responsible for cetaceans and pinnipeds excluding walrus). The “take” of marine
mammals is prohibited except where specifically allowed by the statute including subsistence
management by native populations and incidental take as part of commercial fishing operations. The act
does allow for the issuance of a permit to “take” marine mammals for a specific activity if the issuing
authority determines that the take and associated conditions will not negatively impact the species and
population. The Muskeget Project is located in an area utilized by marine mammals including several
species of pinnipeds and cetaceans. Therefore, the Town will work with the NMFS during project
permitting to assess the potential impacts of the project on marine mammals, apply measures to avoid
impacts, and implement monitoring to evaluate impacts following deployment.
3.4.2.7 Magnuson-Stevens Fishery Management Act – Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation and Management Act of 1976 is the primary federal law
regulating commercial fishing activities in federal waters. An amendment in 1996 established the
Essential Fish Habitat (EFH) provisions which require the NMFS and regional fisheries management
councils to identify essential fish habitat for commercial species managed under the Magnuson Act and
work with federal partners and stakeholder to protect and enhance EFH. In issuing permits for
construction projects in marine waters, Federal agencies must consult with the NMFS regarding a
proposal’s potential impacts on EFH and conservation measures necessary to protect and enhance EFH.
EFH for a variety of species and lifestages have been identified in the project area as described in Section
3.5 below. The Town will work with FERC and NMFS to assess the potential project’s impacts on EFH
and whether conservation measures should be implemented.
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3.4.2.8 Coastal Zone Management Act

The Coastal Zone Management Act of 1972 was enacted with the understanding that coastal areas provide
unique natural resources that support economic development, biological diversity, recreational
opportunities and quality of life, which can be in conflict and therefore require management and planning.
In this context, coastal zones are also areas of expanding populations and development activities. The
CZMA provided a mechanism for states to establish coastal management programs and policies, and
receive federal funding to implement their coastal programs, thereby encouraging successful coastal
planning. 34 states bordering on the ocean and the Great Lakes have enacted coastal zone programs. The
CZMA also gave states with approved coastal programs regulatory authority over projects approved or
funded by federal agencies through a provision known as federal consistency certification. Under Federal
Consistency Review, the state coastal program must certify that the federal activity is consistent with the
state’s coastal program and plan. Massachusetts obtained approval for its coastal zone program and plan
in 1978 and has had an active program since that time. Most recently, the Massachusetts Coastal Zone
Management (MCZM) approved an Ocean Plan as an amendment to its Coastal Program and Policies.
The Muskeget Project is located in the geographic area of the Massachusetts Coastal Program and
Policies. The Town will work with MCZM to ensure that the project is compliant with the Massachusetts
Coastal Plan such that it can issue federal consistency certification for the project.
3.4.2.9 National Historic Preservation Act – Section 106

Under Section 106 of the National Historic Preservation Act (NHPA) of 1966, Federal agencies that are
providing funds or issuing permits must consult with the advisory council for historic preservation and the
state historic preservation office to consider the potential impact of the action on historic and cultural
resources. The proposed project will work with FERC to meet its obligations under the NHPA.
3.4.2.10 Federal Powers Act – Section 10(j) Recommendations

FERC is required under Section 10(j) of the Federal Powers Act (FPA) to include in any license fish and
wildlife measures for the protection, mitigation of damages to, and enhancement of fish and wildlife
resources potentially affected by the project based on recommendations from NMFS, the USFWS, and
state fish and wildlife agencies. The FERC will include those recommended measures unless it believes
that they are inconsistent with the FPA or other applicable law. Submission of recommendations by fish
and wildlife agencies in response to the ready for environmental assessment (REA) notice marks the
beginning of the process under Section 10(j) of the FPA.

3.5

Environmental Analysis

3.5.1 General Description of the Area
The Project is located in the Town of Edgartown, on Martha’s Vineyard, in Dukes County,
Commonwealth of Massachusetts (see Figure E-1). The project site is between the island of Martha’s
Vineyard and Nantucket which lie south of Cape Cod separated from the mainland by Nantucket Sound, a
protected and relatively shallow body of ocean water. These islands are part of the glacial moraine that
was deposited by retreating glaciers. South of the project is the Atlantic Ocean and a section of the
continental shelf referred to as the Mid-Atlantic Bight.

3.5.2 Cumulative Effects
The Council on Environmental Quality produced a handbook entitled "Considering Cumulative Effects
under the National Environmental Policy Act" (CEQ 1997) to provide guidance on how cumulative
effects are addressed under NEPA. In its guidance for implementing NEPA, the EPA states that
“cumulative impacts result when the effects of an action are added to or interact with other effects in a
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particular place and within a particular time. It is the combination of these effects, and any resulting
environmental degradation, that should be the focus of cumulative impact analysis. While impacts can be
differentiated by direct, indirect, and cumulative, the concept of cumulative impacts takes into account all
disturbances since cumulative impacts result in the compounding of the effects of all actions over time.
Thus the cumulative impacts of an action can be viewed as the total effects on a resource, ecosystem, or
human community of that action and all other activities affecting that resource no matter what entity
(federal, non-federal, or private) is taking the actions” (EPA, 1999).

Figure E-1 Political Boundaries of Edgartown, Massachusetts

In order to describe cumulative effects (or impacts, which the CEQ states are synonymous terms) of the
proposed project, existing activities and their impacts must first be identified. Due to the project’s
location at the southern margin of New England, adjacent to the most dominant ocean feature in the
Western Atlantic Ocean – the Gulf Stream – the potential cumulative effects on certain migrating species
(e.g., whales, sea turtle) in the project area are broad geographically and could extend as far south as
Florida. Activities that result in environmental impacts to resources of Muskeget Channel include the
following:


Commercial and Recreational Fishing: the abundance and health of fish species that occur in
Muskeget Channel are affected by the extent of fish harvest in adjacent areas.
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Vessel Traffic: vessel traffic through Muskeget Channel has the potential to have a direct impact
on marine life through collisions, and indirect impacts from noise and water quality degrading
emissions and discharge.



Wastewater Discharge: community-scale and individual on-site wastewater discharge systems
can cause water quality impacts on nearby coastal waters by increasing nitrogen levels and
causing algal growth.



Coastal Development: the development of and construction in coastal waters, including piers,
bulkheads and jetties, can degrade habitats which can effect the presence/absence and abundance
of species that utilize Muskeget Channel.

Other activities that are not part of the existing condition but may be expected to be developed prior to or
concurrent with the proposed project include:


Cape Wind Park: 130 offshore wind turbines and associated submarine cables are proposed for
an area of Nantucket Sound known as Horseshoe Shoals which is closer to the mainland of Cape
Cod than to the islands.



Deepwater Wind Energy Center: 200 wind turbines proposed 20 miles west of Martha’s
Vineyard.



Sconset Beach Nourishment Project: Dredging of 2.6 million cubic yards of sand three miles east
of Nantucket for placement onshore below the Siasconset cliffs.

The proposed Muskeget Channel Tidal Energy Project has the potential to result in cumulative effects on
the environment. Those effects are identified as being (1) alteration of marine habitat utilized by
commercial fish species and threatened and endangered species, and (2) direct impacts from noise
produced during project construction and operation on marine resources, and in particular, species that are
sensitive to noise effects. To address the potential cumulative effects of the proposed project, the
applicant will be implementing a monitoring plan to further quantify potential impacts and propose
mitigation measures as necessary.
3.5.2.1 Geographic Scope of Effects

NEPA requires that the geographic scope of the cumulative effects analysis be defined. While it is
understood that the resources potentially affected by cumulative impacts can extend out for great
distances from the proposed project site, it is practical to consider that the geographic scope of the
analysis be centered on Martha’s Vineyard and Nantucket.
3.5.2.2 Temporal Scope of Effects

NEPA also requires that the temporal scope of the cumulative effects analysis be defined. This Draft
Environmental Report describes existing conditions including past activities. Information supporting the
existing condition is provided from a variety of sources. Additional information has been collected as
part of this project to supplement the existing condition. The proposal is for an 8-year license and
therefore known potential future projects are presented for consideration as well.

3.5.3 Proposed Action
The potential effects of the proposed project on the environment are summarized in the sections below.
For each environmental resource, the existing condition of the resource is described, followed by the
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potential effect of the project on those resources, and steps considered to avoid, minimize, and mitigate
for impacts.
3.5.3.1 Geology and Soils

Resource Description
The geology of Cape Cod and the islands of Martha’s Vineyard and Nantucket are dominated by sand and
gravel deposited by glaciers over 15,000 years ago. The geology of Cape Cod and the Islands is shown in
Figure E-2. End moraines, which are the clearest exhibit of a distinct glacial deposit, are comprised of a
thickened, broad low, ridge-like accumulation of till. From these areas, more homogeneous sand and
gravel deposits have sorted out over the subsequent thousands of years of exposure. These are the
deposits that make up the terrestrial portions of the project area.

Figure E-2 Geology of Southern Massachusetts

Soils accumulated on top of the glacial deposits as plant life developed and decomposed. The organic
layers on the islands remain shallow and underlain by the sandy deposits. Deeper soils occur in
depressions and kettle holes formed by glacial activity. Sustained pooling surface water and expressions
of groundwater have produced hydric soils.
The deposits left in the glacial retreat have been worked and re-worked by the environment. Ocean
currents and tidal energy flowing between Nantucket Sound and the Atlantic Ocean have carved out
Muskeget Channel. Some information on the seabed geology of Muskeget Channel has been collected by
UMASS and is shown in Figure E-3.
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Figure E-3 Geology in Muskeget Channel Area

The shoreline of Massachusetts is dynamic in space and time. The MCZM has assessed the changes in
shoreline position and produced maps showing the location of the state’s shoreline for particular years to
illustrate those changes. Figure E-4 presents the shoreline change maps for the eastern and southern
shores of Martha’s Vineyard.
Environmental Effects
The proposed project will include fixed anchors in the seabed of Muskeget Channel, a submarine cable
buried by jetplow 8 feet into the seabed, connection to land via horizontal directional drilling, and the
construction of a substation on land. Other aspects of the project, principally overhead transmission wires
and physical interconnection facilities, will not disturb any land.
Impacts on geology from the fixed anchors may include some changes in sediment deposition patterns;
however, the geological characteristics of Muskeget Channel will not change. As part of funding from
the DoE, a scouring experiment will be conducted in Summer of 2011 to better quantify localized changes
in sediment surrounding the anchors. In addition, a sediment transport model is being developed and
should be available toward the end of calendar year 2011 to understand changes in sediment deposition
resulting from the tidal energy project.
Installation of the submarine cable will require suspension of sea bed sediments which will produce a
temporal impact during the construction period but no long-term impacts. The horizontal directional
drilling will avoid impacts to land between the substation and submarine cable and therefore can be
considered an important mitigation factor. The substation will cause temporary disturbance to land
during construction which will be stabilized using conventional sediment and erosion control practices.
Once the substation is constructed, the facility will represent a permanent physical change to the land that
cannot be avoided by the project.
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Figure E-4 Shoreline Change Map for Edgartown

3.5.3.2 Water Resources

Resource Description
The water resources in the project area are dominated by groundwater. Figure E-5 shows the
groundwater resources on the islands of Martha’s Vineyard and Nantucket.
Massachusetts is divided into 28 watershed basins and the islands of Martha Vineyard and Nantucket are
group together as one watershed. In reality, Martha’s Vineyard and Nantucket each have distinct
watershed features. Drainage varies on Martha’s Vineyard with the western areas dominated by end
moraine till that is more hilly and less pervious than other parts of the island resulting in a greater level of
surface drainage. The eastern part of the island is more sandy, and dominated by infiltration and
groundwater replenishment rather than surface flow, except in those urbanized areas where building and
paved ways concentrate. The watershed areas mapped by the Martha’s Vineyard Commission (MVC) are
shown on the following figure (MVC, 2004).
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Figure E-5 Watersheds of Martha’s Vineyard

The groundwater of both Martha’s Vineyard and Nantucket has been designated for protection under the
Federal Safe Drinking Water Act as a Sole Source Aquifer. The EPA defines a Sole Source Aquifer as a
water supply that supplies at least 50% of the drinking water consumed in the area overlying the aquifer.
The designation prevents federal moneys from being directed to a project that may impact the drinking
water supply so designated as determined by the EPA. The MVC monitors the quantity of water in the
aquifer as measured from 14 well sites. The data shows that groundwater fluctuate significantly with one
particular well showing a change of 7 feet.
Environmental Effects
The majority of work associated with the proposed project will be conducted in marine environments and
will not affect water resources of Martha’s Vineyard. Work on the island includes the construction of the
substation and upgrade of existing transmission networks. The substation has the potential to degrade
nearby freshwater resources should sedimentation occur. The applicant will employ conventional
sediment and erosion controls to avoid any overland erosion impact.
3.5.3.3 Marine Resources

Marine resources discussed in this section include oceanography and bathymetry, marine habitats,
fisheries, marine mammals, sea turtles, and avian species. Potential project impacts are described under
each subtopic.
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Oceanography and Bathymetry
Resource Description
Ocean surface currents in Nantucket Sound and surrounding water bodies are highly influenced by the
tides as illustrated on Figure E-6. Primary current flow in close-up is shown on Figure E-7.
During flood tides, water moves into Nantucket Sound from the constrained waterways of Muskeget
Channel and Vineyard Sound while water moves out of Nantucket Sound to the east between Monomoy
and Nantucket Islands. The reverse occurs during ebb tide with those same channels as areas of
concentrated water flow. The figure showing direction of ocean currents and their relative strength based
represented by length and concentration of arrows was generated by UMASS using current modeling
software (Gulf of Maine FVCOM Tidal Database).
UMASS has conducted a number of oceanographic studies in Muskeget Channel as part of the proposed
project. Figure E-8 shows the location of current meters, tide recorders, and Acoustic Doppler Current
Profiler measurements. Their full report is included in Appendix C.
Tidal elevation measurement were taken at five locations within the project area to determine how tidal
current velocities correspond to changes in tidal stage and the timing and duration of maximum and
minimum velocities relative to tidal elevation changes. Tide gauges were moored to the bottom and the
long-term records were adjusted when necessary to reflect NOAA tide gauge datums.
Acoustic Doppler Current Profiling (ADCP) was implemented at nine locations to measure currents and
volumetric flow across the channel profile using a ship mounted ADCP. Surveys were completed through
multiple ebb/flood cycles (approximately 14 hours each) during spring and neap phases of the lunar cycle.
Conductivity-Temperature Depth (CTD) Profiling was conducted as an ancillary measurement to the field
program, to inform evaluation of the horizontal and vertical mixing of waters.
A detailed bathymetric survey was conducted to determine the bathymetry within the specific area of
Muskeget Channel that showed the strongest current velocities for a future deployment of tidal energy
generating technology. Survey lines were run at approximately 100 m intervals, with continuous
recording of depth (0.1 ft) and location (d-GPS).
An acoustic mooring was deployed on multiple occasions at a variety of locations to measure current
speed and direction. The system, utilizing a bottom instrument tripod, gathered continuous records of
bottom water velocity data at single point over different phases of the lunar cycle during different
seasons, mainly summer and fall. This data will primarily used to supplement information from the
ADCPs.
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Figure E-6 Ocean Currents in Nantucket Sound and Surrounding Waters
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Figure E-7 Primary Current Flow Through Muskeget Channel

Figure E-8 UMASS Field Program
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UMASS research produced the following conclusions relative to the currents in Muskeget Channel:


Velocity was generally higher on flood versus ebb tides by ~10%-20%.



Northern Transects 0, 1, 2 had much lower maximum velocities than along southern Transect 6.



Northeastern Transect 3 exhibited low velocities, insufficient for a tidal project and had shoaled
significantly compared to historical NOAA nautical chart for the area.



Based upon the data from Transect 3, Transects 4 and 5 were deemed unlikely to support
sufficient velocities for tidal energy production.



Time-series data on bottom water velocities confirmed the results from shipboard surveys.



Highest velocities within the FERC permit area are within the southern region (Transects 6 and 7)
and show potential to support a tidal energy project.



The velocity field appears to decline south of Transects 6 and 7 (i.e. transects 8 and 9), although
maximum velocities approached 3 and 4 knots, respectively. These lower velocities are generally
insufficient to meet the criteria for tidal power generation with existing technologies (minimum
velocity typically ~4 knots).



The highest velocities within the survey area were observed along Transect 6 within the southern
region of Muskeget Channel, just north of Mutton Shoal. This region differs from the other
regions of the FERC permit area as the Channel becomes narrower and more defined with deeper
water. As a result, the characteristics of the flow field are noticeably different than the more
northern Transects 0, 1 and 2 that exhibit general uniformity in the velocities. Transect 6 shows
clear variations in cross-channel velocities as well as vertical changes in flow with depth.
Maximum spring tide current velocities ranged from 0.8 to 2.00 m/s (1.55 knots – 3.88 knots)
with the highest velocities generally within the surface ~40 feet of the water column on both the
ebb and flood tides.



Just south of Transect 6, Transect 7 is located close to the narrowest part of the main channel.
Transect 7 also shows relatively strong currents with maximum flood tide currents exceeding 4
knots and approaching 5 knots. Similarly, maximum ebb tide velocities approached 4 knots,
however, these ebb tide velocities were clearly lower than flood tide velocities. Ebb tide currents
across Transect 7 appear to flow relatively consistently from the northeast to the southwest and
on the flood tide more south to north. Similar to results from surveying along Transect 6, the
current velocities along Transect 7 also show clear variation with depth with the stronger tidal
currents being generally within the surface 40 to 60 feet of water.

The CTD profiling indicated 3 basic findings: (a) there is a weak gradient in salinity across the Channel,
resulting from the entry of lower salinity Sound water and higher salinity ocean water,(b) the water
column is not significantly density stratified, with surface and bottom salinities generally being equal at
each site, (c) much of the Channel had colder bottom water than surface waters again likely resulting from
the interplay of Sound versus ocean waters within the channel The temperature profiles suggest that
waters are not continuously vertically mixed.
UMASS collected site specific surveys as part of its oceanographic program. In the fall of 2010, the US
Geological Survey (USGS) completed a detailed survey in support of the proposed tidal project as part of
their SWATH Bathymetry Program. The swath survey method utilizes multi-beam echo sounders and
phase discrimination sonar to record bathymetry along a swath as the vessel travels forward. USGS
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sought to complete two swath-sounding surveys within a short period of time to look at how dynamic
sediment movements are in particular areas including Muskeget Channel. It conducted a first baseline
survey over 4 days, October 12-14 and 19. The follow-on survey was completed in one day, November
16. Figure E-9 shows the area of the survey coverage and Figure E-10 shows both the October survey
results. The data for the particular period showed that Muskeget Channel is a stable seabed form. The
USGS hopes to repeat the survey in 2011 to look at potential changes over a longer period of time.

Figure E-9 USGS SWATH Bathymetric Study Area
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Figure E-10 USGS SWATH Bathymetric Study Results, October 2010

Environmental Effects
The potential impacts of the project on oceanography and bathymetry are not known, though impacts are
expected to be localized given the magnitude of water that is exchanged between Nantucket Sound and
the Atlantic Ocean to the south. The project team will be developing a sophisticated tool to better
understand the potential changes in current velocity and the effects on sediment deposition and
bathymetry. With funding provided by the US DoE, Woods Hole Oceanographic Institution will be
constructing a sediment transport model which will be used to model changes in current energy through
Muskeget Channel and predict how that affects sediment transport. The product will be useful not only
for Muskeget Channel but could also be used to build similar models for other tidal energy project sites.
This model is expected to provide results for the proposed pilot project by the end of calendar year 2011.
Marine Habitats
Resource Description
Marine habitats associated with the project area are primarily defined by the structure of the sea bottom.
Rugosity is a measure of terrain roughness and can be used as an indicator of the amount of habitat
available for colonization by epibenthic organisms and shelter and foraging area for mobile organisms. In
developing the Massachusetts Ocean Plan, MCZM identified the types of marine structure that could be
found in Massachusetts waters and defined a subset with higher amounts of surface area to be high
rugosity habitat. Figure E-11 shows those high rugosity habitats in the area of Muskeget Channel.

18
Error! No text of specified style in document.. C:\Documents And Settings\Sbb\My Documents\Edgartown\FERC\Final
Application\Exhibit_E_Environmental_Jan27.Doc

January 2011

20110201-5031 FERC PDF (Unofficial) 1/31/2011 8:05:28 PM

Exhibit E – Draft Environmental Report

Figure E-11 Areas Identified as Hard/Complex Seafloor with High Rugosity

Shellfish habitat suitability maps have been prepared by the MA Division of Marine Fisheries. Suitability
maps include areas known to currently provide habitat for shellfish species of interest as well as areas that
could be restored as shellfish habitat in the future. Shellfish habitats in the project area are shown in
Figure E-12. The area of the proposed project and the two submarine cable alternatives are mapped as
surfclam habitat. A variety of other high value shellfish species occur in the region; however none of
these are located in the area of the proposed project.
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Figure E-12 Shellfish Suitability Areas

Eelgrass is a photosynthesizing marine plant that provides habitat structure to a wide array of marine
animals. It is typically located in low energy environments in waters 20 feet or less in depth where it can
capture sufficient sunlight. Of note, eelgrass in southern New England waters support nursery habitat for
bay scallops. Eelgrass that has been mapped in the area of the proposed project is shown in Figure E-13.
No eelgrass is found on the southern side of Martha’s Vineyard due to the relatively high energy
environment and direct exposure to the Atlantic Ocean. Several small eelgrass patches are mapped on the
eastern shore including a relatively large patch along the route of the proposed submarine cable.
Environmental Effects
Construction will be conducted in areas identified by MCZM as high rugosity areas. Those habitats may
be disturbed during construction. It is expected that the disturbed areas will be naturally re-colonized by
adjacent habitats not disturbed during construction.
Surfclams occur in areas proposed for construction of the system anchors and submarine cables.
Surfclam surveys are proposed as part of the fisheries study plan to more accurately quantify the
abundance of surfclams in the areas proposed for construction. It is expected that impacts to surflcams
will be limited to the construction period and that the habitat will natural restore itself through resorting of
sands and natural recruitment of benthic organisms.
Prior to final siting of the cable, divers will confirm eelgrass coverage and locate the cable in a manner to
minimize direct impacts on eelgrass. Should impacts be unavoidable, the applicant will work with
consulting agencies on a monitoring and mitigation plan.
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Figure E-13 Eelgrass Resources

Fisheries
Resource Description
The Massachusetts Ocean Management Plan defined areas of high importance to commercial and
recreational fisheries for management planning purposes. Important fish resources were derived from the
Massachusetts Division of Marine Fisheries (DMF) based on Resource Assessment Trawl Survey
collected from 1978-2007. To create this layer, 22 species were selected for consideration and from those
important fish resources areas were identified. Mapping of commercial fisheries activity indicated that
“low” to “medium” levels of commercial fishing activity occur in Muskeget Channel. The Channel and
surrounding waters are considered to be of “high importance” to recreational fisheries based primarily on
landings data and interview-based surveys. In combination, important fish resources near the project area
as mapped through the Massachusetts Ocean Plan are shown on Figure E-14. These data, while one
useful management tool, does not provide information on a species by species basis.
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Figure E-14 Important Fish Resource Areas

The National Marine Fisheries Service has described “essential fish habitat” or EFH for commercial fish
species and life stages to help their conservation. EFH is defined in the 1996 Magnuson Fishery and
Conservation Act as “those waters and substrate necessary to fish for spawning, breeding, feeding or
growth to maturity.” Essential fish habitat is identified within 10’ by 10’ squares of latitude and
longitude. The Muskeget Project is located near the boundary of two EFH blocks identified in Figure E15.
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Figure E-15 EFH Blocks Associated with the Project

The species and life stages with EFH in each of those blocks are presented in Table E-1 and E-2.
Table E-1 EFH Block #4120 7020

Boundary

North

East

South

West

Coordinate

41 30.0’ N

70 20.0’ W

41 20.0’ N

70 30.0’ W

Square Description (i.e. habitat, landmarks, coastline markers): Waters within the Atlantic Ocean and waters
within Nantucket Sound affecting Chappaquiddick Island, Martha’s Vineyard, MA.
Species

Eggs

Larvae

Juveniles

Atlantic cod (Gadus morhua)
winter flounder (Pleuronectes americanus)

Adults
X

X

X

X

X
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yellowtail flounder (Pleuronectes ferruginea)

X

long finned squid (Loligo pealei)

n/a

n/a

X

X

Atlantic butterfish (Peprilus triacanthus)

X

X

X

X

Atlantic mackerel (Scomber scombrus)

X

X

X

X

summer flounder (Paralicthys dentatus)

X

X

X

X

Scup (Stenotomus chrysops)

n/a

n/a

X

X

Black sea bass (Centropristus striata)

n/a

X

X

X

surf clam (Spisula solidissima)

n/a

n/a

X

X

king mackerel (Scomberomorus cavalla)

X

X

X

X

Spanish mackerel (Scomberomorus maculatus)

X

X

X

X

cobia (Rachycentron canadum)

X

X

X

X

blue shark (Prionace glauca)

X

bluefin tuna (Thunnus thynnus)

X

shortfin mako shark (Isurus oxyrhyncus)

X

X

Table E-2 EFH Block #4110 7020

Boundary

North

East

South

West

Coordinate

41 20.0’ N

70 20.0’ W

41 10.0’ N

70 30.0’ W

Square Description (i.e. habitat, landmarks, coastline markers): Waters southeast of Martha’s Vineyard, MA,
one square from the square affecting southeastern Martha’s Vineyard.
Species

Eggs

Larvae

Atlantic cod (Gadus morhua)

X

X

Juveniles

Adults
X

haddock (Melanogrammus aeglefinus)

X

whiting (Merluccius bilinearis)

X

X

red hake (Urophycis chuss)

X

X

X

24
Error! No text of specified style in document.. C:\Documents And Settings\Sbb\My Documents\Edgartown\FERC\Final
Application\Exhibit_E_Environmental_Jan27.Doc

January 2011

20110201-5031 FERC PDF (Unofficial) 1/31/2011 8:05:28 PM

Exhibit E – Draft Environmental Report

witch flounder (Glyptocephalus cynoglossus)

X

winter flounder (Pleuronectes americanus)

X

X

X

X

yellowtail flounder (Pleuronectes ferruginea)

X

X

X

X

windowpane flounder (Scopthalmus aquosus)

X

X

X

X

ocean pout (Macrozoarces americanus)

X

X

Atlantic sea herring (Clupea harengus)

X
X

X

monkfish (Lophius americanus)

X

X

long finned squid (Loligo pealei)

n/a

n/a

X

X

Atlantic butterfish (Peprilus triacanthus)

X

X

X

X

Atlantic mackerel (Scomber scombrus)

X

X

X

X

summer flounder (Paralicthys dentatus)

X

X

X

X

Scup (Stenotomus chrysops)

n/a

n/a

X

X

Black sea bass (Centropristus striata)

n/a

X

X

X

Spiny dogfish (Squalus acanthias)

n/a

n/a

X

X

king mackerel (Scomberomorus cavalla)

X

X

X

X

Spanish mackerel (Scomberomorus maculatus)

X

X

X

X

cobia (Rachycentron canadum)

X

X

X

X

X

X

X

blue shark (Prionace glauca)

X

X

dusky shark (Charcharinus obscurus)

X

shortfin mako shark (Isurus oxyrhyncus)

X

sandbar shark (Charcharinus plumbeus)

X

X

bluefin tuna (Thunnus thynnus)

X

X

common thresher shark (Alopias vulpinus)

Each 10’ x 10’ square block equals 100 square nautical miles and could include multiple habitat types
based on depth, substrate, temperature etc. Area #4120 7020 includes Nantucket Sound and therefore
covers a variety of nearshore, sheltered habitats. Area #4110 7020 represents the oceanic area south of
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the islands. The species and lifestages potentially affected by the proposed project is a subset of all the
species listed, and is limited to those that have habitat preferences characterized by Muskeget Channel
and the nearshore lands where the submarine cables would be installed. The following is a brief summary
of the habitat preferences for species and lifestages identified in the two tables above as provided by the
NMFS, and an assessment of potential occurrence in Muskeget Channel and impacts from the proposed
project.
Atlantic Cod (eggs) – Surface waters around the perimeter of the Gulf of Maine, Georges Bank, and the
eastern portion of the continental shelf off southern New England. Generally, the following conditions
exist where cod eggs are found: sea surface temperatures below 12C, water depths less than 110 meters,
and a salinity range from 32 - 33‰. Cod eggs are most often observed beginning in the fall, with peaks in
the winter and spring. Cod eggs could occur in the project area; however the operation of the project
is unlikely impact cod eggs because the facility is not be located in surface waters where the eggs
occur.
Atlantic Cod (larvae) – Pelagic waters of the Gulf of Maine, Georges Bank, and the eastern portion of the
continental shelf off southern New England. Generally, the following conditions exist where cod larvae
are found: sea surface temperatures below 10C, waters depths from 30 - 70 meters, and a salinity range
from 32 - 33‰. Cod larvae are most often observed in the spring. Cod larvae are unlikely to occur in
the project area because they are found in areas of greater depths.
Atlantic Cod (adult) – Bottom habitats with a substrate of rocks, pebbles, or gravel in the Gulf of Maine,
Georges Bank, southern New England, and the middle Atlantic south to Delaware Bay. Generally, the
following conditions exist where cod adults are found: water temperatures below 10C, depths from 10 150 meters, and a wide range of oceanic salinities. Cod adults could be found in the bottom habitats
of Muskeget Channel. Because Muskeget Channel is a relatively small area of suitable habitat,
impacts are likely to be small.
Haddock (adult) – Bottom habitats with a substrate of broken ground, pebbles, smooth hard sand and
smooth areas between rocky patches on Georges Bank and the eastern side of Nantucket Shoals, and
throughout the Gulf of Maine, plus additional area of Nantucket Shoals and the Great South Channel.
This additional area more accurately reflects historic patterns of distribution and abundance. Generally,
the following conditions exist where haddock adults are found: water temperatures below 7C, depths
from 40 - 150 meters, and a salinity range from 31.5 - 35‰. Haddock adults are unlikely to occur in
the project area due to limits in preferred water depths.
Whiting (eggs) – Surface waters of the Gulf of Maine, Georges Bank, the continental shelf off southern
New England, and the middle Atlantic south to Cape Hatteras. Generally, the following conditions exist
where most whiting eggs are found: sea surface temperatures below 20C and water depths between 50
and 150 meters. Whiting eggs are observed all year, with peaks from June through October. Whiting
eggs are not likely to occur in the project area due to limited water depths.
Whiting (larvae) – Surface waters of the Gulf of Maine, Georges Bank, the continental shelf off southern
New England, and the middle Atlantic south to Cape Hatteras. Generally, the following conditions exist
where most whiting larvae are found: sea surface temperatures below 20C and water depths between 50
and 130 meters. Whiting larvae are observed all year, with peaks from July through September. Whiting
larvae are not likely to occur in the project area due to limited water depths.
Red hake (eggs) – Surface waters of the Gulf of Maine, Georges Bank, the continental shelf off southern
New England, and the middle Atlantic south to Cape Hatteras. Generally, the following conditions exist
where hake eggs are found: sea surface temperatures below 10C along the inner continental shelf with a
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salinity less than 25‰. Hake eggs are most often observed during the months from May - November,
with peaks in June and July. Hake eggs could occur in the project area; however the operation of the
project is unlikely impact hake eggs because the facility will not be located in surface waters where
hake eggs would be present.
Red hake (larvae) – Surface waters of Gulf of Maine, Georges Bank, the continental shelf off southern
New England, and the middle Atlantic south to Cape Hatteras. Generally, the following conditions exist
where red hake larvae are found: sea surface temperatures below 19C, water depths less than 200
meters, and a salinity greater than 0.5‰. Red hake larvae are most often observed from May through
December, with peaks in September - October. Hake larvae could occur in the project area; however
the operation of the project is unlikely impact hake eggs because the facility will not be local in
surface waters where hake eggs would be present.
Red hake (juvenile) – Bottom habitats with a substrate of shell fragments, including areas with an
abundance of live scallops, in the Gulf of Maine, on Georges Bank, the continental shelf off southern
New England, and the middle Atlantic south to Cape Hatteras. Generally, the following conditions exist
where red hake juveniles are found: water temperatures below 16C, depths less than 100 meters and a
salinity range from 31 - 33‰. Hake juvenile could occur in the project area though its EFH
designation is limited to the block south of the project area due to preference for deeper waters
suggesting that the project area is marginal habitat.
Witch flounder (larvae) – Surface waters to 250 meters in the Gulf of Maine, Georges Bank, the
continental shelf off southern New England, and the middle Atlantic south to Cape Hatteras. Generally,
the following conditions exist where witch flounder larvae are found: sea surface temperatures below
13C over deep water with high salinities. Witch flounder larvae are most often observed from March
through November, with peaks in May - July. Witch flounder larvae are unlikely to occur in the
project area due to limited water depths.
Winter flounder (eggs) – Bottom habitats with a substrate of sand, muddy sand, mud, and gravel on
Georges Bank, the inshore areas of the Gulf of Maine, southern New England, and the middle Atlantic
south to the Delaware Bay. Generally, the following conditions exist where winter flounder eggs are
found: water temperatures less than 10C, salinities between 10 - 30‰, and water depths less than 5
meters. On Georges Bank, winter flounder eggs are generally found in water less than 8C and less than
90 meters deep. Winter flounder eggs are often observed from February to June with a peak in April on
Georges Bank. Winter flounder eggs could be found in the project area. Construction activity
associated with the installing anchors and embedding the submarine cable could result in
temporary impacts.
Winter flounder (larvae) – Pelagic and bottom waters of Georges Bank, the inshore areas of the Gulf of
Maine, southern New England, and the middle Atlantic south to the Delaware Bay. Generally, the
following conditions exist where winter flounder larvae are found: sea surface temperatures less than
15C, salinities between 4 - 30‰, and water depths less than 6 meters. On Georges Bank, winter
flounder larvae are generally found in water less than 8C and less than 90 meters deep. Winter flounder
larvae are often observed from March to July with peaks in April and May on Georges Bank. Winter
flounder larvae could be found in the project area. Construction activity associated with the
installing anchors and embedding the submarine cable could result in temporary impacts.
Winter flounder (juvenile) – Bottom habitats with a substrate of mud or fine grained sand on Georges
Bank, the inshore areas of the Gulf of Maine, southern New England and the middle Atlantic south to the
Delaware Bay. Generally, the following conditions exist where winter flounder young-of-the-year are
found: water temperatures below 28C, depths from 0.1 - 10 meters, and salinities between 5 - 33‰. Age
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1+ Juveniles: Bottom habitats with a substrate of mud or fine grained sand on Georges Bank, the inshore
areas of the Gulf of Maine, southern New England and the middle Atlantic south to the Delaware Bay.
Generally, the following conditions exist where juvenile winter flounder are found: water temperatures
below 25C, depths from 1 - 50 meters, and salinities between 10 - 30‰. Winter flounder juvenile
could be found in the project area particular along the cable route between Muskeget Channel and
Martha’s Vineyard. Construction activity associated with embedding the submarine cable could
result in temporary impacts.
Winter flounder (adult) – Bottom habitats including estuaries with a substrate of mud, sand, and gravel on
Georges Bank, the inshore areas of the Gulf of Maine, southern New England and the middle Atlantic
south to the Delaware Bay. Generally, the following conditions exist where winter flounder adults are
found: water temperatures below 25C, depths from 1 - 100 meters, and salinities between 15 - 33‰.
Winter flounder adults are likely to be found in the project area. Construction activity associated
with the installing anchors and embedding the submarine cable could result in temporary impacts.
Yellow-tail flounder (eggs) – Surface waters of Georges Bank, Massachusetts Bay, Cape Cod Bay, and
the southern New England continental shelf south to Delaware Bay. Generally, the following conditions
exist where yellowtail eggs are found: sea surface temperatures below 15C, water depths from 30 - 90
meters and a salinity range from 32.4 - 33.5‰. Yellowtail flounder eggs are most often observed during
the months from mid-March to July, with peaks in April to June in southern New England. Yellow-tail
eggs could occur in the project area; however the operation of the project is unlikely impact yellowtail eggs because the facility will not be located in surface waters where the eggs occur.
Yellow-tail flounder (larvae) – Surface waters of Georges Bank, Massachusetts Bay, Cape Cod Bay, the
southern New England shelf and throughout the middle Atlantic south to the Chesapeake Bay. Generally,
the following conditions exist where yellowtail larvae are found: sea surface temperatures below 17C,
water depths from 10 - 90 meters, and a salinity range from 32.4 - 33.5‰. Yellowtail flounder larvae are
most often observed from March through April in the New York bight and from May through July in
southern New England and southeastern Georges Bank. Yellow-tail larvae could occur in the project
area; however the operation of the project is unlikely impact yellow-tail larvae because the facility
will not be located in surface waters where the eggs occur.
Yellow-tail flounder (juvenile) – Bottom habitats with a substrate of sand or sand and mud on Georges
Bank, the Gulf of Maine, and the southern New England shelf south to Delaware Bay. Generally, the
following conditions exist where yellowtail flounder juveniles are found: water temperatures below
15C, depths from 20 - 50 meters and a salinity range from 32.4 - 33.5‰. Yellow-tail flounder juvenile
could be found in the project area. Construction activity associated with installing the anchors and
embedding the submarine cable could result in temporary impacts.
Yellow-tail flounder (adult) – Bottom habitats with a substrate of sand or sand and mud on Georges Bank,
the Gulf of Maine, and the southern New England shelf south to Delaware Bay. Generally, the following
conditions exist where yellowtail flounder adults are found: water temperatures below 15C, depths from
20 - 50 meters, and a salinity range from 32.4 - 33.5‰. Yellow-tail flounder adults could be found in
the project area. Construction activity associated with installing the anchors and embedding the
submarine cable could result in temporary impacts.
Windowpane flounder (eggs) – Surface waters around the perimeter of the Gulf of Maine, on Georges
Bank, southern New England, and the middle Atlantic south to Cape Hatteras as depicted in Figure 14.1.
Generally, the following conditions exist where windowpane flounder eggs are found: sea surface
temperatures less than 20C and water depths less than 70 meters. Windowpane flounder eggs are often
observed from February to November with peaks in May and October in the middle Atlantic and July -
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August on Georges Bank. Windowpane eggs could occur in the project area; however the operation
of the project is unlikely impact windowpane eggs because the facility will not be located in surface
waters where the eggs occur.
Windowpane flounder (larvae) – Pelagic waters around the perimeter of the Gulf of Maine, on Georges
Bank, southern New England, and the middle Atlantic south to Cape Hatteras. Generally, the following
conditions exist where windowpane flounder larvae are found: sea surface temperatures less than 20C
and water depths less than 70 meters. Windowpane flounder larvae are often observed from February to
November with peaks in May and October in the middle Atlantic and July through August on Georges
Bank. Windowpane larvae could occur in the project area though its EFH designation is limited to
the block south of the project area due to preference for deeper waters suggesting that the project
area is marginal habitat.
Windowpane flounder (juvenile) – Bottom habitats with a substrate of mud or fine-grained sand around
the perimeter of the Gulf of Maine, on Georges Bank, southern New England and the middle Atlantic
south to Cape Hatteras. Generally, the following conditions exist where windowpane flounder juveniles
are found: water temperatures below 25C, depths from 1 – 100 meters, and salinities between 5.5 36‰. Windowpane juvenile could occur in the project area though its EFH designation is limited
to the block south of the project area due to preference for deeper waters suggesting that the
project area is marginal habitat.
Windowpane flounder (adult) – Bottom habitats with a substrate of mud or fine-grained sand around the
perimeter of the Gulf of Maine, on Georges Bank, southern New England and the middle Atlantic south
to the Virginia-North Carolina border. Generally, the following conditions exist where windowpane
flounder adults are found: water temperatures below 26.8C, depths from 1 - 75 meters, and salinities
between 5.5 - 36‰. Windowpane adult could occur in the project area though its EFH designation is
limited to the block south of the project area due to preference for deeper waters suggesting that
the project area is marginal habitat.
Ocean pout (eggs) – Bottom habitats in the Gulf of Maine, Georges Bank, southern New England and the
middle Atlantic south to Delaware Bay. Due to low fecundity, relatively few eggs (< 4200) are laid in
gelatinous masses, generally in hard bottom sheltered nests, holes, or crevices where they are guarded by
either female or both parents. Generally, the following conditions exist where ocean pout eggs are found:
water temperatures below 10C, depths less than 50 meters, and a salinity range from 32 - 34‰. Ocean
pout egg development takes two to three months during late fall and winter. Ocean pout eggs could
occur in the project area though its EFH designation is limited to the block south of the project
area due to preference for deeper waters suggesting that the project area is marginal habitat.
Ocean pout (larvae) – Bottom habitats in the Gulf of Maine, Georges Bank, southern New England and
the middle Atlantic south to Delaware Bay. Larvae are relatively advanced in development and are
believed to remain in close proximity to hard bottom nesting areas. Generally, the following conditions
exist where ocean pout larvae are found: sea surface temperatures below 10C, depths less than 50
meters, and salinities greater than 25‰. Ocean pout larvae are most often observed from late fall through
spring. Ocean pout larvae could occur in the project area though its EFH designation is limited to
the block south of the project area due to preference for deeper waters suggesting that the project
area is marginal habitat.
Ocean pout (adult) – Bottom habitats in the Gulf of Maine, Georges Bank, southern New England and the
middle Atlantic south to Delaware Bay. Generally, the following conditions exist where ocean pout adults
are found: water temperatures below 15C, depths less than 110 meters, and a salinity range from 32 34‰. Ocean pout adults could occur in the project area though its EFH designation is limited to
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the block south of the project area due to preference for deeper waters suggesting that the project
area is marginal habitat.
Atlantic sea herring (juvenile) – Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank,
southern New England and the middle Atlantic south to Cape Hatteras. Generally, the following
conditions exist where Atlantic herring juveniles are found: water temperatures below 10C, water depths
from 15 - 135 meters, and a salinity range from 26 - 32‰. Atlantic sea herring juvenile could occur in
the project area though its EFH designation is limited to the block south of the project area due to
preference for deeper waters suggesting that the project area is marginal habitat.
Atlantic sea herring (adult) – Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank,
southern New England and the middle Atlantic south to Cape Hatteras. Generally, the following
conditions exist where Atlantic herring adults are found: water temperatures below 10C, water depths
from 20 - 130 meters, and salinities above 28‰. Atlantic sea herring adults could occur in the project
area though its EFH designation is limited to the block south of the project area due to preference
for deeper waters suggesting that the project area is marginal habitat.
Monkfish (eggs) – Surface waters of the Gulf of Maine, Georges Bank, southern New England, and the
middle Atlantic south to Cape Hatteras, North Carolina. Generally, the following conditions exist where
monkfish egg veils are found: sea surface temperatures below 18° C and water depths from 15 - 1000
meters. Monkfish egg veils are most often observed during the months from March to September.
Monkfish eggs could occur in the project area though its EFH designation is limited to the block
south of the project area suggesting that the project area is marginal habitat.
Monkfish (larvae) – Pelagic waters of the Gulf of Maine, Georges Bank, southern New England and the
middle Atlantic south to Cape Hatteras, North Carolina. Generally, the following conditions exist where
monkfish larvae are found: water temperatures 15° C and water depths from 25 - 1000 meters. Monkfish
larvae are most often observed during the months from March to September. Monkfish larvae could
occur in the project area though its EFH designation is limited to the block south of the project
area suggesting that the project area is marginal habitat.
Long-finned squid (juvenile) – EFH is the pelagic waters found over the Continental Shelf (from the coast
out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina in areas that
comprise the highest 75% of the catch where pre-recruit Loligo were collected in the NEFSC trawl
surveys. Generally, pre-recruit Loligo are collected from shore to 700 ft and temperatures between 39 oF
and 81 oF. Long-finned squid juveniles are likely to be found in the project area and could
potentially pass through pelagic waters where the tidal turbines are operational. Impacts are
anticipated to be limited due to the relatively slow speed at which the turbines turn.
Long-finned squid (adult) – EFH is the pelagic waters found over the Continental Shelf (from the coast
out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina in areas that
comprise the highest 75% of the catch where recruited Loligo were collected in the NEFSC trawl surveys.
Generally, recruited Loligo are collected from shore to 1000 ft and temperatures between 39 oF and 81 oF.
Long-finned squid adults are likely to be found in the project area and could potentially pass
through pelagic waters where the tidal turbines are operational. Impacts are anticipated to be
limited due to the relatively slow speed at which the turbines turn.
Atlantic butterfish (egg) – Offshore, EFH is the pelagic waters found over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina in
areas that comprise the highest 75% of the catch where butterfish eggs were collected in MARMAP
ichthyoplankton surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries
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where butterfish eggs are "common," "abundant," or "highly abundant" on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, butterfish eggs are collected from shore
to 6000 ft and temperatures between 52 oF and 63 oF. Butterfish eggs are likely to be found in the
project area and could potentially pass through pelagic waters where the tidal turbines are
operational. Impacts are anticipated to be limited due to the relatively slow speed at which the
turbines turn.
Atlantic butterfish (larvae) – Offshore, EFH is the pelagic waters found over the Continental Shelf (from
the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina
areas that comprise the highest 75% of the catch where butterfish larvae were collected in the NEFSC
trawl surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries where
butterfish larvae are "common," "abundant," or "highly abundant" on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, butterfish larvae are collected in depths
between 33 ft and 6000 ft and temperatures between 48 oF and 66 oF. Butterfish larvae are likely to be
found in the project area and could potentially pass through pelagic waters where the tidal turbines
are operational. Impacts are anticipated to be limited due to the relatively slow speed at which the
turbines turn.
Atlantic butterfish (juvenile) – Offshore, EFH is the pelagic waters found over the Continental Shelf
(from the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North
Carolina in areas that comprise the highest 75% of the catch where juvenile butterfish were collected in
the NEFSC trawl surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries
where juvenile butterfish are "common," "abundant," or "highly abundant" on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, juvenile butterfish are collected in
depths between 33 ft and 1200 ft and temperatures between 37 oF and 82 oF. Butterfish juveniles are
likely to be found in the project area and could potentially pass through pelagic waters where the
tidal turbines are operational. Impacts are anticipated to be limited due to the relatively slow speed
at which the turbines turn.
Atlantic butterfish (adult) – Offshore, EFH is the pelagic waters found over the Continental Shelf (from
the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina in
areas that comprise the highest 75% of the catch where adult butterfish were collected in the NEFSC
trawl surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries where adult
butterfish are "common," "abundant," or "highly abundant" on the Atlantic coast, from Passamaquoddy
Bay, Maine to James River, Virginia. Generally, adult butterfish are collected in depths between 33 ft and
1200 ft and temperatures between 37 oF and 82 oF. Butterfish adults are likely to be found in the
project area and could potentially pass through pelagic waters where the tidal turbines are
operational. Impacts are anticipated to be limited due to the relatively slow speed at which the
turbines turn.
Atlantic mackerel (eggs) – Offshore, EFH is the pelagic waters found over the Continental Shelf (from
the coast out to the limits of the EEZ), from Maine through Cape Hatteras, North Carolina in areas that
comprise the highest 75% of the catch where Atlantic mackerel eggs were collected in MARMAP
ichthyoplankton surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries
where Atlantic mackerel eggs are "common," "abundant," or "highly abundant" on the Atlantic coast,
from Passamaquoddy Bay, Maine to James River, Virginia. Generally, Atlantic mackerel eggs are
collected from shore to 50 ft and temperatures between 41 oF and 73 oF. Mackerel eggs are likely to be
found in the project area and could potentially pass through pelagic waters where the tidal turbines
are operational. Impacts are anticipated to be limited due to the relatively slow speed at which the
turbines turn.
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Atlantic mackerel (larvae) – Offshore, EFH is the pelagic waters found over the Continental Shelf (from
the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina that
comprise the highest 75% of the catch where Atlantic mackerel larvae were collected in the MARMAP
ichthyoplankton survey. Inshore, EFH is also the "mixing" and/or "seawater" portions of all the estuaries
where Atlantic mackerel larvae are "common," "abundant," or "highly abundant" on the Atlantic coast,
from Passamaquoddy Bay, Maine to James River, Virginia. Generally, Atlantic mackerel larvae are
collected in depths between 33 ft and 425 ft and temperatures between 43 oF and 72 oF. Mackerel larvae
are likely to be found in the project area and could potentially pass through pelagic waters where
the tidal turbines are operational. Impacts are anticipated to be limited due to the relatively slow
speed at which the turbines turn.
Atlantic mackerel (juvenile) – Offshore, EFH is the pelagic water found over the Continental Shelf (from
the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina in
areas that comprise the highest 75% of the catch where juvenile Atlantic mackerel were collected in the
NEFSC trawl surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries where
juvenile Atlantic mackerel are "common," "abundant," or "highly abundant" on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, juveniles Atlantic mackerel are
collected from shore to 1050 ft and temperatures between 39 oF and 72 oF. Mackerel juveniles are likely
to be found in the project area and could potentially pass through pelagic waters where the tidal
turbines are operational. Impacts are anticipated to be limited due to the relatively slow speed at
which the turbines turn.
Atlantic mackerel (adult) – Offshore, EFH is the pelagic waters found over the Continental Shelf (from
the coast out to the limits of the EEZ), from the Gulf of Maine through Cape Hatteras, North Carolina, in
areas that comprise the highest 75% of the catch where adult Atlantic mackerel were collected in the
NEFSC trawl surveys. Inshore, EFH is the "mixing" and/or "seawater" portions of all the estuaries where
adult Atlantic mackerel are "common," "abundant," or "highly abundant" on the Atlantic coast, from
Passamaquoddy Bay, Maine to James River, Virginia. Generally, adult Atlantic mackerel are collected
from shore to 1250 ft and temperatures between 39 oF and 61 oF. Mackerel adults are likely to be
found in the project area and could potentially pass through pelagic waters where the tidal turbines
are operational. Impacts are anticipated to be limited due to the relatively slow speed at which the
turbines turn.
Spiny dogfish (juvenile) – North of Cape Hatteras, EFH is the waters of the Continental shelf from the
Gulf of Maine through Cape Hatteras, North Carolina in areas that encompass the highest 90% of all
ranked ten-minute squares for the area where juvenile dogfish were collected in the NEFSC trawl surveys.
Inshore, EFH is the "seawater" portions of the estuaries where dogfish are common or abundant on the
Atlantic coast, from Passamaquoddy Bay, Maine to Cape Cod Bay, Massachusetts. Generally, juvenile
dogfish are found at depths of 33 to1280 ft in water temperatures ranging between 37 oF and 82 oF.
Dogfish juveniles are likely to be found in the project area and could potentially pass through
pelagic waters where the tidal turbines are operational. Impacts are anticipated to be limited due to
the relatively slow speed at which the turbines turn.
Spiny dogfish (adult) – North of Cape Hatteras, EFH is the waters of the Continental shelf from the Gulf
of Maine through Cape Hatteras, North Carolina in areas that encompass the highest 90% of all ranked
ten-minute squares for the area where adult dogfish were collected in the NEFSC trawl surveys. Inshore,
EFH is the "seawater" portions of the estuaries where dogfish are common or abundant on the Atlantic
coast, from Passamaquoddy Bay, Maine to Cape Cod Bay, Massachusetts. Generally, adult dogfish are
found at depths of 33 to 1476 ft in water temperatures ranging between 37 oF and 82 oF. Dogfish adults
are likely to be found in the project area and could potentially pass through pelagic waters where
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the tidal turbines are operational. Impacts are anticipated to be limited due to the relatively slow
speed at which the turbines turn.
Summer flounder (eggs) – North of Cape Hatteras, EFH is the pelagic waters found over the Continental
Shelf (from the coast out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North
Carolina, in the highest 90% of the all the ranked ten-minute squares for the area where summer flounder
eggs are collected in the MARMAP survey. In general, summer flounder eggs are found between October
and May, being most abundant between Cape Cod and Cape Hatteras, with the heaviest concentrations
within 9 miles of shore off New Jersey and New York. Eggs are most commonly collected at depths of 30
to 360 ft. Summer flounder eggs are likely to be found in the project area and could potentially
pass through pelagic waters where the tidal turbines are operational. Impacts are anticipated to be
limited due to the relatively slow speed at which the turbines turn.
Summer flounder (larvae) – North of Cape Hatteras, EFH is the pelagic waters found over the Continental
Shelf (from the coast out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North
Carolina, in the highest 90% of all the ranked ten-minute squares for the area where summer flounder
larvae are collected in the MARMAP survey. Inshore, EFH is all the estuaries where summer flounder
were identified as being present (rare, common, abundant, or highly abundant) in the ELMR database, in
the "mixing" (defined in ELMR as 0.5 to 25.0 ppt) and "seawater" (defined in ELMR as greater than 25
ppt) salinity zones. In general, summer flounder larvae are most abundant nearshore (12-50 miles from
shore) at depths between 30 to 230 ft. They are most frequently found in the northern part of the MidAtlantic Bight from September to February, and in the southern part from November to May. Summer
flounder larvae are likely to be found in the project area and could potentially pass through pelagic
waters where the tidal turbines are operational. Impacts are anticipated to be limited due to the
relatively slow speed at which the turbines turn.
Summer flounder (juvenile) – North of Cape Hatteras, EFH is the demersal waters over the Continental
Shelf (from the coast out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North
Carolina, in the highest 90% of all the ranked ten-minute squares for the area where juvenile summer
flounder are collected in the NEFSC trawl survey. Inshore, EFH is all of the estuaries where summer
flounder were identified as being present (rare, common, abundant, or highly abundant) in the ELMR
database for the "mixing" and "seawater" salinity zones. In general, juveniles use several estuarine
habitats as nursery areas, including salt marsh creeks, seagrass beds, mudflats, and open bay areas in
water temperatures greater than 37 oF and salinities from 10 to 30 ppt range. Summer flounder juvenile
could be found in the project area particular along the cable route between Muskeget Channel and
Martha’s Vineyard. Construction activity associated with embedding the submarine cable could
result in temporary impacts.
Summer flounder (adult) – North of Cape Hatteras, EFH is the demersal waters over the Continental Shelf
(from the coast out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North Carolina, in
the highest 90% of all the ranked ten-minute squares for the area where adult summer flounder are
collected in the NEFSC trawl survey. Inshore, EFH is the estuaries where summer flounder were
identified as being common, abundant, or highly abundant in the ELMR database for the "mixing" and
"seawater" salinity zones. Generally summer flounder inhabit shallow coastal and estuarine waters during
warmer months and move offshore on the outer Continental Shelf at depths of 500 ft in colder months.
Summer flounder adults could be found in the project area particular along the cable route
between Muskeget Channel and Martha’s Vineyard. Construction activity associated with
embedding the submarine cable could result in temporary impacts.
Scup (juvenile) – Offshore, EFH is the demersal waters over the Continental Shelf (from the coast out to
the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North Carolina, in the highest 90% of all
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the ranked ten-minute squares of the area where juvenile scup are collected in the NEFSC trawl survey.
Inshore, EFH is the estuaries where scup are identified as being common, abundant, or highly abundant in
the ELMR database for the "mixing" and "seawater" salinity zones. Juvenile scup, in general during the
summer and spring are found in estuaries and bays between Virginia and Massachusetts, in association
with various sands, mud, mussel and eelgrass bed type substrates and in water temperatures greater than
45 oF and salinities greater than 15 ppt. Scup juveniles could be found in the project area particular
along the cable route between Muskeget Channel and Martha’s Vineyard. Construction activity
associated with embedding the submarine cable could result in temporary impacts.
Scup (adult) – Offshore, EFH is the demersal waters over the Continental Shelf (from the coast out to the
limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North Carolina, in the highest 90% of all the
ranked ten-minute squares of the area where adult scup are collected in the NEFSC trawl survey. 2)
Inshore, EFH is the estuaries where scup were identified as being common, abundant, or highly abundant
in the ELMR database for the "mixing" and "seawater" salinity zones. Generally, wintering adults
(November through April) are usually offshore, south of New York to North Carolina, in waters above 45
o
F. Scup adults could be found in the project area particular along the cable route between
Muskeget Channel and Martha’s Vineyard. Construction activity associated with embedding the
submarine cable could result in temporary impacts.
Black sea bass (larvae) – North of Cape Hatteras, EFH is the pelagic waters found over the Continental
Shelf (from the coast out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North
Carolina, in the highest 90% of all ranked ten-minute squares of the area where black sea bass larvae are
collected in the MARMAP survey. EFH also is estuaries where black sea bass were identified as
common, abundant, or highly abundant in the ELMR database for the "mixing" and "seawater" salinity
zones. Generally, the habitats for the transforming (to juveniles) larvae are near the coastal areas and into
marine parts of estuaries between Virginia and New York. When larvae become demersal, they are
generally found on structured inshore habitat such as sponge beds. Black sea bass larvae are likely to be
found in the project area and could potentially pass through pelagic waters where the tidal turbines
are operational. Impacts are anticipated to be limited due to the relatively slow speed at which the
turbines turn.
Black sea bass (juvenile) – Offshore, EFH is the demersal waters over the Continental Shelf (from the
coast out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North Carolina, in the
highest 90% of all the ranked squares of the area where juvenile black sea bass are collected in the
NEFSC trawl survey. Inshore, EFH is the estuaries where black sea bass are identified as being common,
abundant, or highly abundant in the ELMR database for the "mixing" and "seawater" salinity zones.
Juveniles are found in the estuaries in the summer and spring. Generally, juvenile black sea bass are
found in waters warmer than 43 oF with salinities greater than 18 ppt and coastal areas between Virginia
and Massachusetts, but winter offshore from New Jersey and south. Juvenile black sea bass are usually
found in association with rough bottom, shellfish and eelgrass beds, man-made structures in sandy-shelly
areas; offshore clam beds and shell patches may also be used during the wintering. Black sea bass
juveniles could be found in the project area. Construction activity associated with embedding the
submarine cable could result in temporary impacts. The placement of new structures associated
with anchors could provide additional habitat structure preferred by black sea bass.
Black sea bass (adult) – Offshore, EFH is the demersal waters over the Continental Shelf (from the coast
out to the limits of the EEZ), from the Gulf of Maine to Cape Hatteras, North Carolina, in the highest
90% of all the ranked ten-minute squares of the area where adult black sea bass are collected in the
NEFSC trawl survey. 2) Inshore, EFH is the estuaries where adult black sea bass were identified as being
common, abundant, or highly abundant in the ELMR database for the "mixing" and "seawater" salinity
zones. Black sea bass are generally found in estuaries from May through October. Wintering adults

34
Error! No text of specified style in document.. C:\Documents And Settings\Sbb\My Documents\Edgartown\FERC\Final
Application\Exhibit_E_Environmental_Jan27.Doc

January 2011

20110201-5031 FERC PDF (Unofficial) 1/31/2011 8:05:28 PM

Exhibit E – Draft Environmental Report

(November through April) are generally offshore, south of New York to North Carolina. Temperatures
above 43 oF seem to be the minimum requirements. Structured habitats (natural and man-made), sand and
shell are usually the substrate preference. Black sea bass adults could be found in the project area.
Construction activity associated with embedding the submarine cable could result in temporary
impacts. The placement of new structures associated with anchors could provide additional habitat
structure preferred by black sea bass.
Surfclam (juvenile and adult) – Throughout the substrate, to a depth of three feet below the
water/sediment interface, within federal waters from the eastern edge of Georges Bank and the Gulf of
Maine throughout the Atlantic EEZ, in areas that encompass the top 90% of all the ranked ten-minute
squares for the area where surfclams were caught in the NEFSC surfclam and ocean quahog dredge
surveys. Surfclams generally occur from the beach zone to a depth of about 200 feet, but beyond about
125 feet abundance is low. Surfclam is likely to be found in the project area. Shellfish suitability
mapping produced by the Commonwealth of Massachusetts substantiates this finding.
Construction activity associated with embedding the submarine cable could result in temporary
impacts. The fisheries study plan includes field surveys to assess surfclam presence and abundance.

Coastal pelagic species - King mackerel, Spanish mackerel, and cobia – Essential fish habitat for
coastal migratory pelagic species includes sandy shoals of capes and offshore bars, high profile
rocky bottom and barrier island ocean-side waters, from the surf to the shelf break zone, but from
the Gulf Stream shoreward, including Sargassum. In addition, all coastal inlets, all statedesignated nursery habitats of particular importance to coastal migratory pelagics. For cobia,
essential fish habitat also includes high salinity bays, estuaries, and seagrass habitat. In addition
the Gulf Stream is an essential fish habitat because it provides a mechanism to disperse coastal
migratory pelagic larvae. For king, Spanish mackerel and cobia, essential fish habitat occurs in
the South Atlantic and Mid-Atlantic Bights. Coastal pelagics may be found in the project
area and could potentially pass through pelagic waters where the tidal turbines are
operational. Impacts are anticipated to be limited due to the relatively slow speed at which
the turbines turn.
Common thresher shark (eggs / larvae) – Offshore Long Island, NY and southern New England in the
northeastern United States, in pelagic waters deeper than 50 m, between 70 W and 73.5 W, south to 40 N.
Thresher shark eggs/larvae are unlikely to occur in the project area due to preference for
deepwater oceanic waters.
Common thresher shark (juvenile) – Offshore Long Island, NY and southern New England in the
northeastern United States, in pelagic waters deeper than 50 m, between 70 W and 73.5 W, south to 40 N.
Thresher shark juveniles are unlikely to occur in the project area due to preference for deepwater
oceanic waters.
Common thresher shark (adult) – Offshore Long Island, NY and southern New England in the
northeastern United States, in pelagic waters deeper than 50 m, between 70 W and 73.5 W, south to 40 N.
Thresher shark adults are unlikely to occur in the project area due to preference for deepwater
oceanic waters.
Bluefin Tuna (juvenile) – All inshore and pelagic surface waters warmer than 12 C of the Gulf of Maine
and Cape Cod Bay, MA from Cape Ann, MA (~42.75 N) east to 69.75 W (including waters of the Great
South Channel west of 69.75 W), continuing south to and including Nantucket Shoals at 70.5 W to off
Cape Hatteras, NC (approximately 35.5 N), in pelagic surface waters warmer than 12 C, between the 25
and 200 m isobaths; also in the Florida Straits, from 27 N south around peninsular Florida to 81 W in
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surface waters from the 200 m isobath to the EEZ boundary. Bluefin tuna juveniles could potentially
transit through the project area where the tidal turbines are operational. Impacts are anticipated to
be limited due to the relatively slow speed at which the turbines turn.
Bluefin Tuna (adult) – In pelagic waters of the Gulf of Maine from the 50 m isobath to the EEZ boundary,
including the Great South Channel, then south of Georges Bank to 39 N from the 50 m isobath to the EEZ
boundary; also, south of 39 N, from the 50 m isobath to the 2,000 m isobath to offshore Cape Lookout,
NC at 34.5 N. In pelagic waters from offshore Daytona Beach, FL (29.5 N) south to Key West (82 W)
from the 100 m isobath to the EEZ boundary; in the Gulf of Mexico from offshore Terrebonne Parish, LA
(90 W) to offshore Galveston, TX (95 W) from the 200 m isobath to the EEZ boundary. Bluefin tuna
adults could potentially transit through the project area where the tidal turbines are operational.
Impacts are anticipated to be limited due to the relatively slow speed at which the turbines turn.
Shortfin mako shark (juvenile) – Between the 25 and 2,000 m isobaths from offshore Onslow Bay, NC
north to Cape Cod, MA; and extending west between 38 N and 41.5 N to the EEZ boundary. Shortfin
mako shark juveniles are unlikely to occur in the project area due to preference for deepwater
oceanic waters.
Dusky shark (juvenile) – Off the coast of southern New England from 70 W west and south, coastal and
pelagic waters between the 25 and 200 m isobaths; shallow coastal waters, inlets and estuaries to the 200
m isobath from Assateague Island at the Virginia/Maryland border (38 N) to Jacksonville, FL at 30 N;
shallow coastal waters, inlets and estuaries to the 500 m isobath continuing south to the Dry Tortugas, FL
at 83 W. Dusky shark juveniles are unlikely to occur in the project area due to preference for
deepwater oceanic waters.
Sandbar shark (juvenile) – Offshore southern New England and Long Island, all waters, coastal and
pelagic, north of 40 N and west of 70 W; also, south of 40 N at Barnegat Inlet, NJ, to Cape Canaveral, FL
(27.5 N), shallow coastal areas to the 25 m isobath; also, in the winter, from 39 N to 36 N, in the MidAtlantic Bight, at the shelf break, benthic areas between the 100 and 200 m isobaths; also, on the west
coast of Florida, from shallow coastal waters to the 50 m isobath, from Florida Bay and the Keys at Key
Largo north to Cape San Blas, FL at 85.5 W. Sandbar shark juveniles are unlikely to occur in the
project area due to preference for deepwater oceanic waters.
Sandbar shark (adult) – On the east coast of the United States, shallow coastal areas from the coast to the
50 m isobath from Nantucket, MA, south to Miami, FL; also, shallow coastal areas from the coast to the
100 m isobath around peninsular Florida to the Florida panhandle at 85.5 W, near Cape San Blas, FL
including the Keys and saline portions of Florida Bay. Sandbar shark adults are unlikely to occur in
the project area due to preference for deepwater oceanic waters.
Environmental Effects
As described above, many species and lifestages of managed species are not expected to occur in the
project area due to the lack of EFH. Some species and lifestages that do occur along the sea bottom will
be temporarily impacted by construction activity. However those impacts will be short in duration and
individuals will quickly re-occupy the area. Other species that occur in the water column in the vicinity
of the operating tidal turbines are not expected to be impacted due to their strong swimming ability and
the relatively slow turning of the turbine foils.
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Marine Mammals
Resource Description
Information summarized below has been provided by the Provincetown Center for Coastal Studies.
PCCS has conducted a comprehensive background study of existing marine megavertebrates in the
project area of the proposed Muskeget Tidal Energy Project under a grant from the DoE. PCCS’s draft
report is included in Appendix C.
Seals: Nantucket Sound is home to a resident gray seal population and a seasonal harbor seal population.
Gray seals utilize areas of Nantucket Sound for pupping, molting, foraging and hauling out. Harbor seals
are found in Nantucket Sound during the winter months (September to April) and utilize the Sound for
foraging and hauling out. Harbor seals move north of the Massachusetts/New Hampshire border for
pupping and molting. Harp and hooded seals also occur sporadically in Nantucket Sound. All marine
mammals, including gray seals and harbor seals, are protected by the Marine Mammal Protection Act of
1972 as amended. Seal colonies are shown on Figure E-16.

Figure E-16 Seal Colonies

Cetaceans: Broad-scale seasonal distribution patterns of most cetacean species in the waters of the
Northeastern United States are relatively well understood (Kenney and Winn, 1986; Kenney et al., 1996;
Pittman eta al., 2006). The Massachusetts Ocean Plan identified areas of core whale habitat by species
based on abundance data from the NOAA National Centers for Coastal Ocean Science. Those core
habitats are presented in Figure E-17. For the purposes of the Ocean Plan, these areas are classified as
Special, Sensitive, and Unique (SSU) Areas where resource protection is maximized and human activities
should be avoided. A systematic survey effort to identify habitat in the waters immediately south of Cape
Cod, including the Muskeget Channel area (Pittman et al., 2006) has not been conducted. Baleen species
identified by the National Marine Fisheries Service correspondence specific to this project that occur in
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the area include North Atlantic right whale, fin, sei and humpback whales (see Appendix A for
correspondence). Toothed whales include the endangered sperm whale, and the minke whale. Other
toothed cetaceans include dolphins and porpoises.

Figure E-17 Whale Core Habitat

Figure E-18 presents data from the North Atlantic Right Whale Consortium sighting database showing a
variety of cetaceans observed in Nantucket Sound. Additional information on cetaceans is found in PCCS
report “Marine Megavertebrates and Fishery Resources in the Nantucket Sound-Muskeget Channel Area”
provided in Appendix C.
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Figure E-18 Cetacean Sightings from North Atlantic Right Whale Consortium Database

Environmental Effects
Seals and cetaceans could be affected during construction and operation. Potential impacts during
construction are confined to direct impacts from construction vessel activity and installation of project
infrastructure. These impacts can be avoided through the use of observers used during construction to
look for seals and cetaceans and other animals in the project area and cease activities if impacts are
foreseeable. Long-term impacts from the tidal turbine operations could include direct interaction with the
turbine or entanglement in the anchor lines. Direct impacts from seals and cetaceans striking the turbines
are not anticipated due to their ability to perceive a hazard and move away from it. Similarly,
entanglement is not expected because the anchor lines will be comprised of large chains that are not easily
wrapped. However, monitoring plans will be implemented to look more closely at these issues.
Mega-Fish
Resource Description
Basking Shark: The basking shark is the second largest fish in the world (over 9 m total length), second in
size only to the whale shark. Basking sharks are filter feeders, straining zooplankton from the water using
gill rakers inside their gill slits, which extend almost completely around the head and are located behind
their conical snout and large mouth (Martin and Harvey-Clark, 2004). The basking shark is distributed
circumglobally, occurring in the North and South Atlantic Oceans, Mediterranean Sea, North and South
Pacific Oceans, Sea of Japan, off southern Australia and around New Zealand (Compagno, 2001).
Basking sharks are listed under Appendix II of the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) and listed as “vulnerable” globally and “endangered” in the
Northeastern Atlantic and in the North Pacific by the International Union for Conservation of Nature
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(IUCN; Sims, 2008). In U.S. waters, federal regulations prohibit fishermen from possessing basking
sharks.
Ocean Sunfish: The ocean sunfish (Mola mola) is the largest bony fish in mass – a 2.7 m record-length
specimen weighed 2.3 mt (Pope et al., 2010). There are virtually no fisheries for M. mola, although they
are frequently bycaught in other fisheries (e.g. Silvani et al., 1999), and much of the species’ biology and
ecology remains unknown. Distribution is worldwide in temperate and tropical seas, but an accurate
accounting of range or abundance is nonexistent due to the lack of fisheries and the associated data
collection. No quantitative information exists on diet or habitat requirements, and while many
observations indicate near-surface feeding on gelatinous zooplankton, stomach contents and recent
telemetry studies indicate than ocean sunfish may be omnivorous and feed throughout the water column
(Pope et al., 2010). Bigelow and Schroeder (1953) reported that stomachs of all specimens brought to the
Bureau of Fisheries in Woods Hole appeared to contain remnants of jellies, ctenophores, or salps. Due to
the lack of data, conservation status of this species is difficult to assess.
Basking and ocean sunfish observations are also shown on Figure E-19. Additional information in
basking shark and ocean sunfish are included in PCCS Report “Marine Megavertebrates and Fishery
Resources in the Nantucket Sound-Muskeget Channel Area” provided in Appendix C.

Figure E-19 Basking Shark and Ocean Sunfish Sightings

Atlantic Sturgeon: Another large fish species of note is the Atlantic sturgeon. According to the NMFS,
Atlantic sturgeon occurs in Massachusetts coastal waters and therefore is likely to occur in Muskeget
Channel. Atlantic sturgeon is a candidate species for listing under the Federal Endangered Species Act.
As a candidate species, it does not receive protection under Federal Law; however, NMFS recommends
that conservation measures be incorporated into proposed federal actions to ensure protection of the
species.
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Environmental Effects
Basking sharks and ocean sunfish, as pelagic fish that occupy the upper portion of the water column, are
not expected to come in contact with the tidal turbines while operational. They could be found in the
project area during construction activities. Potential impacts could be avoided during these periods
through construction observers. Atlantic sturgeon, on the other hand, is primarily a demersal species
which could be disturbed by the anchor construction or installation of the submarine cable. Impacts
during these periods will be short-term and sturgeon will come back to those areas after construction has
been completed.
Sea Turtles
Resource Description
There are four species of sea turtles that have been recorded in Nantucket Sound either seasonally
foraging or transiting the waters south of Cape Cod: leatherback, loggerhead, green and Kemp’s ridley.
A fifth species, the hawksbill, is considered to be a “rare” vagrant to New England. Depending on the age
and species, sea turtles will typically migrate offshore or south to their nesting beaches in fall as local
water temperatures decrease (Bleakney, 1965; Lazell, 1976; Shoop and Kenney, 1992; Wynne and
Schwartz, 1999; Ernst and Lovich, 2009).
All sea turtles included in this report are listed under the Endangered Species Act (ESA) of 1973 except
for the diamond-backed terrapin, which is listed by Massachusetts as threatened. The leatherback, Kemp’s
ridley and hawksbill are listed as endangered at the federal and state level; the loggerhead and green are
listed as threatened at the federal and state level, while the leatherback, Kemp’s ridley and hawksbill are
listed as “critically endangered”. More details on the ecology of these species are described in the PCCS
Report “Marine Megavertebrates and Fishery Resources in the Nantucket Sound-Muskeget Channel
Area” provided in Appendix C. Sea turtle information available from the general project area is shown on
Figures E-20, E-21, and E-22.
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Figure E-20 Sea Turtle Observations from North Atlantic Right Whale Consortium

Figure E-21 Sea Turtle Sightings from Massachusetts Audubon
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Figure E-22 Sea Turtle Entanglement Sightings

Environmental Effects
Sea turtles could be affected during construction and operation. Potential impacts during construction are
confined to direct impacts from construction vessel activity and installation of project infrastructure.
These impacts can be avoided through the use of observers used during construction to look for sea turtles
and other animals in the project area and cease activities if impacts are foreseeable. Long-term impacts
from the tidal turbine operations could include direct interaction with the turbine or entanglement in the
anchor lines. Direct impacts from turtles striking the turbines are not anticipated due to a turtle’s ability
to perceive a hazard and move away from it. Similarly, entanglement is not expected because the anchor
lines will be comprised of large chains that are not easily wrapped. However, monitoring plans will be
implemented to look more closely at these issues.
Avian Resources
Resource Description
Avian resources encompass a wide range of habitats near the proposed project. Most bird species exhibit
migratory behaviors spending winter months optimizing feeding and shelter, and summer months feeding
and breeding. The proposed project area is home to a group of birds, primarily waterfowl and seabirds
(though other birds like passerines and owls, follow a similar migratory pattern), that winter in coastal
southern New England and migrate north in summer. Other species spend the summer months in the
project area and migrate south in the winter. The following is a general overview of some of the more
significant species of interest.
Wintering Waterfowl and Seabirds: Waterfowl and seabird species concentrate in the project area
seasonally from early November through late March. Many feed on offshore shoals and retreat to
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sheltered coastal areas. The daily fight of the Long-tailed duck is the best example of this where, during
winter peak, tens of thousands of ducks can be seen flying to offshore feeding grounds in the morning and
returning to sheltered coastal areas in the evening. A list of waterfowl and seabird species likely to occur
in the project area is provided in Table E-3. The table includes information on diving depth, food
preference, and occurrence. Depth of diving is relevant as some species may feed at depths where the
tidal turbines are operating which is a depth of a about 7.5 meters and greater.
Table E-3 Waterbirds known to occur in the Muskeget Project Area

Group / Species

Diving Depth

Food Taken

Occurrence

Greater Scaup

7.0 meters

Benthic Invertebrates

Common

Common Eider

+/- 10 meters

Benthic Invertebrates

Common

Harlequin Duck

0-10 meters

Benthic Invertebrates

Occasional

Surf Scoter

Rarely beyond 9m

Benthic Invertebrates

Common

White-winged Scoter 5-20 meters

Benthic Invertebrates

Common

Black Scoter

Usually <10 meters

Benthic Invertebrates

Common

Long-tailed Duck

66 meters

Benthic Invertebrates

Common

Bufflehead

<3 meters

Benthic Invertebrates

Common

Common Goldeneye

Rarely to 9 meters

Benthic Invertebrates

Common

Red-breasted
Merganser

5-10 meters

Fish and crustaceans

Common

SWANS, GEESE &
DUCKS

SHEARWATERS
Greater Shearwater

Surface to < 5 meters

Uncommon

Sooty Shearwater

Surface to < 5 meters

Uncommon

Manx Shearwater

Surface to < 5 meters

Pelagic fish

Uncommon

Surface to 15 meters

Pelagic fish

Common

<8 meters

Fish

Common

GANNETS & BOOBIES
Northern Gannet
CORMORANTS
Double-crested
Cormorant
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Great Cormorant

<20 meters

Fish

Common

Roseate Tern

surface to < 1 meter

Fish

Uncommon

Common Tern

surface to < 1 meter

Fish

Common

Arctic Tern

surface to < 1 meter

Fish

Rare

Dovekie

20-30 meters

Primarily crustaceans

Rare

Common Murre

70 meters to 180 meters

Pelagic fish and invertebrates

Rare

Thick-billed Murre

Max 210 meters

Pelagic fish and invertebrates

Rare

Razorbill

Capable of >100 m

Schooling fish

Uncommon

Atlantic Puffin

40-68 meters

Schooling fish

Rare

TERNS

AUKS, MURRES &
PUFFINS

Terns: Tern species in the project area include Roseate, Common, Least and Arctic Tern. Roseate Tern
is protected under the federal endangered species act with approximately 40% of the world’s population
breeding along the coast of Southern New England (concentrated in Buzzards Bay) and Long Island, New
York. In correspondence with the US Fish and Wildlife Service about the project (see Appendix A), it did
not identify the area as critical habitat for Roseate Tern. Similar correspondence with the MA Natural
Heritage and Endangered Species Program did identify the area as Roseate Tern Habitat. Core Roseate
Tern habitat has been mapped as part of the Massachusetts Ocean Management Plan. This habitat
represents breeding, staging (presence of 100 or more individuals), and critical foraging areas based on a
dataset from the NHESP. The breeding and staging sites were identified and mapped by NHESP
biologists and buffered 0.3 nautical miles. Within the foraging areas, NHESP biologists identified core
foraging areas based upon scientific literature to represent the most important foraging areas in the
mapped breeding and staging areas. The breeding, staging, and critical foraging areas were extracted as
Roseate Tern core habitat. For the purposes of the Ocean Plan, these core areas are identified as Special,
Sensitive, and Unique (SSUs) areas that where resources are afforded increased protection and uses
should be avoided. These habitats near the project area are shown on Figure E-23.
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Figure E-23 Roseate Tern Core Habitat

Common, Least and Arctic Tern are protected under the Massachusetts Endangered Species Act as a
species of special concern and correspondence with the NHESP regarding the Muskeget Project did
identify the project area as providing habitat to listed Tern species (see Appendix A). Terns are active in
the project area seasonally from mid-May through August. Core habitats for the group of tern species
was similarly identified as described above for roseate terns and determined to be SSUs under the Ocean
Plan. Figure E-24 shows habitats for the Common, Least, and Arctic Terns in the project area.
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Figure E-24 Tern Core Habitat

Piping plover: Piping plover in a coastal species that occurs on beaches in the northeastern U.S. between
March and August. It breeds on beaches above the tide. Due to heavy use of these areas for recreation,
piping plover populations began decreasing dramatically and it was listed for protection under the Federal
Endangered Species Act. Human activities in breeding areas have been restricted and plover populations
have begun to rebound. Breeding sites have been identified all along the shores of both Martha’s
Vineyard and Nantucket, though specific sites are not shown in this report. In a letter from the US Fish
and Wildlife Service (US FWS) regarding the Muskeget Project, it states “piping plovers are known to
nest on the beaches in the vicinity of the two cable routes.” The letter also recommends a time-of-year
restriction for construction activity from April 1 through August 31 and restoration of the beach profile if
trenching or other sand moving activities are proposed. Recognizing that construction activity associated
with the project will need to be managed in a manner to ensure that the project does not impact piping
plover breeding activities, the applicant will consult further with the US FWS. The use of horizontal
directional drilling should avoid a direct impact on habitats utilized by piping plover. However, to make
sure that impacts do not occur, a survey of the beach area will be conducted and breeding sites will be
protected by no activity buffer areas consistent with guideline provided by the USFWS and the MA
NHESP.
Important Bird Areas: Important Bird Areas (IBA) recognize locations that are essential habitat for
breeding, wintering, and migrating birds. The program was initially established in England and now
IBAs have been designated worldwide. IBA’s are typically nominated by bird enthusiasts and approved
by a local organization recognized as a leader in bird science and conservation. The Massachusetts
Audubon Society manages the IBA program in Massachusetts. One IBA, the Chappaquiddick Island
IBA, has been designated in the project area. It recognizes the diverse bird habitat on Chappaquiddick
including pitch pine/scrub oak, maritime heathland, early successional scrubland, emergent freshwater
wetlands, salt marsh, and coastal beach. Items of ornithological significance listed in the site description
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includes piping plovers (12 regularly breeding pairs), northern harrier (3 known nests), and least tern
(over 500 breeding pairs).
Environmental Effects
Avian resources may be impacted by construction activity. The most likely issue will be associated with
nesting during construction of the landfall cable. Species that could be disturbed include piping plover
and least tern. Pre-construction surveys will be required to identify potential nests and avoid impacting
them. An environmental observer will be hired to ensure that construction activities do not impact bird
species listed for protection.
Other potential impacts are related to diving ducks coming into direct contact with the operating tidal
turbines when feeding in the water column. It is expected that these impacts would be minimal given the
relatively small area of the project compared to the large area where birds could be feeding. However,
pre-construction surveys will look more closely at feeding activities and areas to see if the Channel is a
concentrated feeding area. In addition, video and imaging monitoring during operation will provide
additional information.

Figure E-25 Chappaquiddick Important Bird Area

3.5.3.4 Terrestrial Resources

Resource Description
Land use in Edgartown is shown on Figure E-26. Edgartown is a residentially developed coastal
community. Land use is dominated by forest land and residential development. Other uses include some
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commercial/industrial, golf courses, cropland, and beaches. The Katama Airfield, a small general
aviation field with grass runways, is the triangular parcel in Katama near the south coastline.
The center of Edgartown has a higher concentration of buildings and paved areas. Other development is
located along main roadway corridors connecting Edgartown with other communities on the island. The
coastal margins around Edgartown harbor are developed with shoreside facilities including marinas and
docks. Docks are more sparse further from the harbor and do not occur along the eastern and southern
shorelines where the project submarine cable is proposed to landfall.

Figure E-26 Land Use
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Wetland resource areas in Edgartown available from the National Wetlands Inventory are shown on
Figure E-27.

Figure E-27 National Wetlands Inventory Map for Edgartown
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Wetlands mapped by the MA DEP for the two landfall locations are shown on Figures E-28,
Chappaquiddick, and E-29, Katama.

Figure E-28 Wetlands and Proposed Infrastructure at Chappaquiddick Landfall Alternative

Wetlands at the Chappaquiddick Landfall include both coastal and inland types. From ocean to land,
there are submarine wetlands, barrier beach wetlands, coastal ponds wetlands, and terrestrial wetlands.
The wetland types defined under the Massachusetts Wetlands Protection Act are listed in the figure
above. The project layout and construction has been conceived to avoid and minimize wetland impacts.
This will primarily be accomplished by installing the cable between the land-sea interface using
horizontal directional drilling (HDD). As described in the project description, HDD has bee employed in
similar applications associated successfully most notably during construction of the second Nantucket
Cable in 2005. It allows a conduit to be installed under the coastal pond and barrier island without
disturbance to the exposed wetland and coastal habitats. A temporary coffer dam established below the
low tide line will provide a dry environment for the drill to exit. The submarine cable will then be pulled
through the conduit and interconnected at the substation on land. Challenges associated with this
alternative include a longer distance for the HDD, construction under both a coastal pond and a barrier
beach, and land-side constraints associated with siting the substation and reconfiguring the existing public
access. The primary benefit of this alternative is a shorter distance to land.
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Figure E-29 Wetlands and Proposed Infrastructure at Katama Landfall Alternative

As described for the Chappaquiddick Landfall Alternative above, the Katama Alternative would be
installed in a similar fashion. The Katama location does not cross a coastal pond and includes a shorter
HDD route.
Protected open space is presented in Figure E-30. Of note is the concentration of conservation and
recreation land along the eastern and southern shorelines. The Trustees of Reservations, the nation’s
oldest statewide land trust, owns and manages Wasque Point, which is the closest land to Muskeget
Channel. The Chappaquiddick Landfall would cross under the barrier island bordering on Leland State
Reservation to the south.
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Figure E-30 Protected Open Space in Edgartown

Environmental Effects
Potential impacts of the proposed project on terrestrial resources are associated with construction of the
substation. Upgrading transmission to town center will utilize existing infrastructure thereby avoiding
impacts. The impacts of the substation will be both construction period impacts and permanent impacts
associated with the new structure. Construction period impacts will be minimized through the use of
sediment and erosion control measures and by placing limits on the area of construction activity.
Permanent and unavoidable impacts include the conversion of existing areas to accommodate a substation
facility. The areas where the substation is being considered are disturbed and therefore impacts to natural
communities will be limited. However, those areas are presently sandy parking areas that afford
infiltration of stormwater. The new substation area will introduce new structures that will limit
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infiltration. However, areas where facilities will not be located will be gravel and allow for infiltration.
The change in impervious surface associated with the substation facilities is not expected to cause
increased surface runoff.
3.5.3.5 Threatened and Endangered Species and Critical Habitat

Resource Description
In 1990, Congress authorized the US Fish and Wildlife Service to prepare an inventory of significant
coastal habitats in Southern New England and Long Island and identify areas in need of protection for
fish and wildlife habitat, endangered species habitat, migratory waterfowl values, and biodiversity
conservation. The report released in August 1991 listed 40 different types of areas. Two such areas are
in the proposed project area as shown on Figure E-31. They are (1) Muskeget and Tuckernuck Islands
and Muskeget Channel Area and (2) Martha’s Vineyard Coastal Sandplain and Beach Complex.

Figure E-31 Significant Coastal Habitats

The Muskeget and Tuckernuck Area is considered to be important and unique for its highly productive
marine fish, shellfish, and eelgrass which supports a rich feeding ground for terns and gulls in summer
and sea ducks in winter. Other natural values referred to are the abundance of long-tailed ducks (the
largest concentration in the western Atlantic) and abundance of eiders and scoters, identification of 1,000
or more roseate terns that use the area for feeding, and the use of Muskeget Island by grey seal and by the
Muskeget vole. Threats to the resources identified include commercial fishing, natural resource
extraction, land development, oil spills, and recreational boating.
The Martha’s Vineyard Coastal Sandplain and Beach Complex extends across the entire southern shore of
the island of Martha’s Vineyard from Noman’s Land island off the west coast to Chappaquiddick Island
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and Cape Poge on the northeast corner. The complex includes the landfall areas for the two cable route
alternatives on Chappaquiddick and Katama. The habitats identified of significance are the sandplains
and coastal beaches. The sandplains are characterized by a fire-adapted and include a number of plant
species unique to it, many listed as endangered and threatened by the MA NHESP, and others that are
candidate species for listing under the Federal Endangered Species Act. The coastal beaches on the
eastern and southern portions of Martha’s Vineyard are identified as perhaps the most important beach
nesting areas for piping plover, listed as a Threatened Species under both Federal and State Laws. The
only known New England population of the northeastern tiger beetle, also listed for protection under
federal and state laws, occurs in the Coastal Beach complex. There are also a few plant species inhabiting
the coastal beach complex that are protected under state law, namely the sea-beach.
Species listed for protection and identified by the USFWS and the MA NHESP as potentially occurring in
the area of the proposed project are included in Table E-4.
Table E-4 Species Listed for Protection Under Federal and State Laws

Species (Common)

Latin Name

Habitat

Federal Status State Status

Purple Tiger Beetle

Cincindela purpurea

Sandplain Grassland

Not listed

Special Concern

Chain Dot Geometer

Cingilia catenaria

Sandplain Grassland

Not listed

Special Concern

Nantucket Shadbush

Amelanchier
nantucketensis

Sandplain Grassland

Not listed

Special Concern

Sea-beach Knotweed

Polygunum glaucum

Coastal beach

Not listed

Special Concern

Piping Plover

Charadrius melodus

Coastal Beach

Threatened

Threatened

Northern Harrier

Circus cyaneus

Wet meadows, fields,
marshes

Not listed

Threatened

Roseate Tern

Sterna dougallii

Nests on rocky islands,
feeds over shallow
sandbars and inlets

Endangered

Endangered

Common Tern

Sterna hirundo

Nests on rocky islands and Not listed
beaches, feeds in nearby
bays and inlets

Special Concern

Least Tern

Sterna antillarum

Nests on beaches and
feeds in shallow coastal
waters

Not listed

Special Concern

Leatherback Sea Turtle

Dermochelys coriacea

Offshore migrant, though
may occasionally enter
coastal waters to feed

Endangered

Endangered

Loggerhead Sea Turtle

Caretta caretta

Migrates seasonally along Threatened
the coast, may feed in
shallows

Threatened

Green Sea Turtle

Chelonia mydas

Migrates seasonally along Threatened
the coast, may feed in
shallows

Threatened
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Kemp’s Ridley Sea
Turtle

Lepidochelys kempii

Migrates seasonally along Endangered
the coast, may feed in
shallows

Endangered

Sperm

Physeter catodon

Deep oceans

Endangered

Endangered

Fin

Balaenoptera physalus Oceanic, feeds on offshore Endangered
banks

Endangered

Sei

Balaenoptera borealis

Oceanic, feeds on offshore Endangered
banks

Endangered

Humpback

Megaptera
novaeangliae

Oceanic, feeds on offshore Endangered
banks

Endangered

North Atlantic Right
Whale

Eubalaena glacialis

Oceanic, feeds on offshore Endangered
banks

Endangered

Areas mapped as rare species habitat are shown in Figure E-32.

Figure E-32 Rare Species Mapping from MA NHESP
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Environmental Effects
The environmental effects of the project on marine mammals, turtles, and avian resources are described
above in Section 3.5.3.3. No other federally-listed species has been identified in the project area.
Stated-listed species listed in Table E-4 are those associated with sandplain grasslands and coastal beach.
Field surveys will be undertaken in areas proposed for construction to identify the potential occurrence of
species named by the MANHESP. The applicant will work with MA NHESHP to implement
conservation measures should species be identified.
3.5.3.6 Recreation, Ocean Use, and Land Use

Resource Description
Marine Transportation: The primary marine transportation routes are provided on Figure E-33. As can be
seen, regular ferry service is available from the mainland to the islands from a number of departure and
arrival locations. Ferries depart (from west to east) New Bedford, Woods Hole, Falmouth Harbor,
Hyannis, and Harwich, and travel to Vineyard Haven, Oak Bluffs, Edgartown, and Nantucket. Some
routes operate year-round while others are seasonal. The amount of ferry traffic is highest during the
summer months and lowest in winter, though year-round traffic is necessary to support the needs of the
year-round population. No ferry traffic passes through any part of the project area.
Shipping lanes are established by the US Coast Guard for larger vessels transiting through Nantucket
Sound and for service to Martha’s Vineyard and Nantucket. The shipping lanes run through deeper
waters avoiding various natural shoals and are within view of a number of shoreside lighthouses offering
traditional navigation guidance.
The US Coast Guard (USCG) researched readily available data sources for vessel activity in the vicinity
of Muskeget Channel to determine what vessel traffic data might be available. Vessel Monitoring System
(VMS) data for commercial fishing vessels is the primary data source of vessel traffic. In its
correspondence, the USCG provided VMS data that was collected associated with permitting of the Cape
Wind Project. The data shows that fishing vessel traffic through Muskeget Channel is “light.” The USCG
also referenced available data from Automated Information System (AIS) transponders carried by larger
commercial vessels and stated that there are very few vessels with operating AIS transponders passing
through Nantucket Sound and the nearby waters.
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Figure E-33 Vessel Traffic Corridors

This information suggests that Muskeget Channel is not regularly used for vessel transit due to rough sea
conditions and presence of shallow water shoals that are potentially hazardous to shipping. Muskeget
Channel may be utilized periodically by fishing ships destined for Cape Cod ports during relatively calm
weather conditions when the channel can be transited safely.
Commercial Fishing: The Provincetown Center for Coastal Studies works regularly with the fishing
community on Cape Cod and the Islands. As a member of the project team collecting and interpreting
information on marine resources, it assessed commercial fisheries in the project area. The following is a
summary of their findings.
The Muskeget Channel study area falls within Massachusetts Division of Marine Fisheries (DMF) Area
10 (Nantucket Sound) and Area 12 which includes state waters (3 nm from shore) to the south of
Martha’s Vineyard and Nantucket. Most of the project falls within federal NOAA Fisheries statistical
Area 538, which includes Nantucket and Vineyard Sounds as well as Buzzards Bay, although the much
larger Area 537 borders the study area to the south. In studies of the fisheries of Nantucket Sound for the
Cape Wind Energy Project, a subarea of Area 538 that roughly overlaps DMF Area 10, called Area 075,
was used to define federal landings within the Sound (ESS, 2006a).
The coarse spatial scale of the publicly available data from Nantucket Sound as assembled by ESS
(2006a) and detailed descriptions of the analytical approach used in the fisheries component of the
Massachusetts Ocean Management Plan can be found in the report of the Fisheries Workgroup:
http://www.env.state.ma.us/eea/mop/tech_reports/112608_ocean_mgt_fish_wkgp.pdf The following is a
summary of available information on commercial fisheries within Nantucket Sound, based largely on the
review conducted by MMS (2009), except where otherwise cited.
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Commercial fisheries in Nantucket Sound are diverse, targeting many species of fish and invertebrates,
including squid, conch, quahogs, fluke, sea bass, bluefish, striped bass, Atlantic mackerel and lobster.
Fishing gears employed in the Sound include otter trawls, dredges, weirs, seines, traps, pots and hand
lines. The dominant gear type in the Sound (Area 538/075) reported via federal Vessel Trip Reports
(VTRs) is the otter trawl. Interpretation of landings data even at this large scale must be done with caution
due to the overlap between state- and federally-reported fisheries, as well as gaps in federally-reported
landings due to vessels with state-only permits (e.g. Massachusetts Coastal Access Permits for squid and
fluke; Wiersma, 2008). The top ten federally-reported species of finfish (including squid; annual average
catch in weight) from 1998-2007, in decreasing order of percent total catch, were squid, fluke, Atlantic
mackerel, black sea bass, scup, bluefish, menhaden, butterfish, winter flounder and king whiting, together
comprising 99% of all landings in Nantucket Sound. Squid accounted for 50% of total annual average
catch, while the second largest component (fluke) was 14% of the total. Within Massachusetts waters,
virtually all squid landings occur within Nantucket Sound and neighboring Vineyard Sound in spring and
summer (McKiernan and Pierce, 1995). Federally-reported landings of shellfish are dominated by conch
(88%) and include ocean quahogs, surf clams, hard clams and horseshoe crabs, comprising 99% of 19982007 VTR catches (MMS, 2009).
State-reported landings in Nantucket Sound (DMF Area 10) primarily include squid and finfish catches
from hook and line, fish weirs, gillnets lobster and fish pots, as well shellfish landings collected by
municipalities.
Weir fishing effort occurs primarily in the Northeastern Sound. The top ten state-reported species of
finfish (including squid; annual average catch in weight) from 1998-2007, in decreasing order of percent
total catch, were black sea bass, Atlantic mackerel, squid, fluke, scup, striped bass, menhaden, bluefish,
butterfish and bonito, together comprising 99% of all landings in Nantucket Sound. State-reported
landings of shellfish are dominated by conch (72%) and include hard clams and lobsters, comprising 99%
of 1998-2007 DMF catches (MMS, 2009).
Distribution of fisheries effort in state waters around the boundaries of the Sound is mapped in the
Massachusetts Ocean Management Plan, but is not specific to species or gear type. Federal VTR data
were mapped by MMS (2009), indicating that squid catches were concentrated in the central portion of
the Sound north of Muskeget Channel, fluke catches were primarily located on the eastern side of the
Sound with a small concentration northwest of Muskeget Channel and shellfish landings were
concentrated on the eastern side of the Sound.
Cape Poge Bay, which lies immediately west of Muskeget Channel, contains eelgrass habitat which
supports a variable but productive bay scallop fishery, which contributed 57% of Martha’s Vineyard’s
total 1991-2004 bay scallop landings (MacKenzie, 2008).
Surveys of commercial fishermen fishing in the Sound indicated that mobile gear fishing effort followed
the above patterns, with minimal effort in the Muskeget Channel area (off Cape Poge). Summer hookand-line fishing for bluefish and striped bass, as well as fall trawling for fluke and hook-and-line fishing
for black sea bass and tautog, were among the fishing activities undertaken at a “medium” activity level
(15-30% of active vessels fishing); no activity in the Channel was listed as greater than 30% of active
fishing effort (ESS, 2006b).
Hall-Arber et al. (2004) interviewed commercial fishermen who fished in the Sound and noted that
fishing primarily occurs during spring, summer and fall, with little winter effort. Participating fishermen
mapped their knowledge of fishing effort, indicating that mobile gear effort was concentrated in the
central and eastern portions of the Sound, while “other” gears were used in the remainder of the Sound,
including the Muskeget Channel area. No mobile gear (e.g. otter trawl) fishing effort was indicated in the
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Channel. Limited sample sizes and a focus on the area of the proposed Cape Wind energy project indicate
that the results of the Hall-Arber et al. (2004) and ESS (2006b) studies should be interpreted cautiously.
Areas identified in the Massachusetts Ocean Plan as potentially important commercial fishing grounds are
shown on Figure E-34.

Figure E-34 Commercial Fishing Activity

Recreational Fishing: PCCS has also assessed the recreational fishing activities near the project area and
has provided the following summary.
Attempts to assess the extent of recreational fisheries in Nantucket Sound have encountered similar
challenges to studies of commercial fishing due to lack of data or absence of spatially-explicit
information. In order to examine the potential effects of the Cape Wind project on recreational fisheries,
MMS (2009) summarized NOAA Fisheries Marine Recreational Fisheries Statistics Survey (MRFSS)
2005-2007 data and noted that the top eight species, representing 99% of the catch by weight, were
bluefish, scup, striped bass, fluke, black sea bass, little tunny, bonito and tautog. Highest recreational
fishing pressure occurs during the summer months, during the seasonal peak of tourism. Shore-based
fishing accounted for 73% of average annual effort, while private/rental vessels represented 25% and
party/charter vessels the remainder (MMS, 2009). Data collected in 1998-2007 from federally-permitted
charter vessels subject to VTR reporting requirements indicated that the top species landed were scup
(74%), squid, black sea bass, fluke, bluefish, tautog, striped bass and sea robin, together comprising
nearly 100% of the total catch. Surveys targeting recreational fishing charter/party vessel operators
indicated that preferred target species included striped bass, scup and tunas, with other target species
including bluefish, bonito, black sea bass and fluke (Battelle, 2003).
Federally-reporting (VTR) charter vessel landings primarily were recorded in the northern portion of the
Sound (MMS, 2009). Survey respondents noted that during half-day charters, Muskeget Channel was
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among the top 40% of sites fished and the Tuckernuck area to the east was targeted by 24% of trips, while
9% of full-day trips targeted shoals around Tuckernuck Island (Battelle, 2003). One charter fisherman
from a small sample surveyed by ESS (2006b) noted that he fished 50% of the time in Nantucket Sound,
off Falmouth and off Cape Poge (western side of Muskeget Channel). Surf casting for bluefish and striped
bass has been reported to be popular off Wasque Point, on the western side of Muskeget Channel (DT&A,
2006). As is the case with the surveys of commercial fishermen, the above studies by Battelle (2003) and
ESS (2006b) need to be interpreted with caution due to small sample sizes and their focus on the Cape
Wind site.
Areas identified in the Massachusetts Ocean Plan as potentially important to recreational fishing are
shown on Figure E-35.

Figure E-35 Recreational Fishing Activity

Environmental Effects
The environmental effects of the project on recreation, ocean use, and land use will be minimal due to the
design of the project. Locating the tidal turbines 25 feet below the water surface will allow free passage
of vessels that currently utilize Muskeget Channel. Access to recreational fishing opportunities will not
be impeded by the project though anglers in the area could potential lose a fishing line on some aspect of
the facility. Commercial fishing will be restricted in the area due to the presence of the facility.
However, because the area is not fished for commercial purposes, impacts of this exclusion are expected
to be minimal.
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3.5.3.7 Aesthetic

Resource Description
The project is located in a lightly developed coastal town. The community is highly dependent on the
summer tourist season which brings commerce and revenue to sustain island businesses and residents
throughout the year. People visit Edgartown for vacation and leisure activities including using the
beaches and waters for recreation. The scenic and aesthetic nature of the area is an important reason why
people visit. As a result, the community is protective of its intrinsic qualities that attract visitors year after
year.
A Scenic Landscape Inventory of Massachusetts was conducted by the MA Department of Conservation
and Recreation in 1982. The purpose of the inventory was to delineate areas that provide scenic views
unique to Massachusetts. Scenic landscapes are shown on Figure E-36. The Scenic Area shown in
Edgartown is associated with Edgartown Great Pond located in the southwest portion of town.

Figure E-36 Historic Sites and Scenic Landscapes

Environmental Effects
The proposed project will not impact the aesthetic and scenic character of Edgartown. The tidal turbines
themselves will be submerged below the water surface and will not be visible except for buoys marking
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their location. A new substation will be necessary near the proposed landfall location (either on
Chappaquddick or in Katama). The substation will be a new structure in a scenic area and therefore
measures will be taken to screen its visual effects. Details for preparing the feature have not been
proposed those it could include fencing and vegetation that is consistent with the surrounding landscape
and development. Upgrades to the transmission network will be on existing poles and is not expected to
represent a significant change from the existing condition.
3.5.3.8 Socioeconomic

Resource Description
As reported in the Martha’s Vineyard Gazette, Martha’s Vineyard’s economy is operating on two
different levels. On one level, town’s and year-round residents continue to struggle as state aid has been
reduced, property values decrease, and year-round commerce has dwindled. On a different level, seasonal
residents affiliated with large financial institutions in New York and Boston have seen their businesses
“recovered” as reflected in a higher valuation of stocks on Wall Street resulting in an unbalanced summer
infusion in cash through property acquisition (taking advantage of discounted prices) and demand for
services like home remodeling and landscaping. This diverging economic activity has made it more
difficult for long-time residents to stay on-island, while fueling a high-end seasonal economy. As the
country as a whole sees more job creation trickle down to the middle class and property values rise,
municipal budgets should improve and public services can become more reliable.
Environmental Effects
The proposed project is a long-term investment in clean and renewable energy. While tidal turbine
technology has not evolved to the point where it competes with other electricity sources on price alone,
Edgartown is participating in an opportunity to develop technology and a project site that will provide
long-term economic and community benefits. By taking advantage of federal and state research money
and leading the political initiative for siting and permitting, the Town believes that it is investing in part
of its energy future which will generate consistent and predictable electricity. The effects of using energy
from the proposed project will be an environmental benefit.
3.5.3.9 Cultural Resources

Resource Description
The village of Edgartown is designated as a historic district due to its concentration of historic buildings
which are also shown on Figure E-36. No other cultural resources are identified on the State Historic
Register. Archaeological resources are not known.
Environmental Effects
Beyond knowing that the project will not impact any existing historic buildings, potential effects on
cultural resources are not well understood. Potential effects can be avoided once pre-construction surveys
are completed. It is expected that sub-bottom profiling and magnetometer studies will be conducted along
the submarine cable route for engineering purposes. These studies will identify any potential submarine
archaeological resources such as shipwrecks. Surveys will also be necessary on land at the proposed
substation.
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3.6

Developmental Analysis

The following section summarizes the cost of the proposed Project and compares it to the estimated
power benefits, the estimated cost of environmental benefits and the practicable alternatives. As expressly
stipulated in FERC Guidance, the potential future cost of electricity is not considered.

3.6.1 Cost of Project
As presented in Section 2.8, the estimated cost of the proposed project is $35 million.

3.6.2 Cost of Environmental Measures
The estimated cost of pre-deployment and post-deployment measures are presented in Table E-5.
Table E-5 Cost of Pre-Deployment and Post-Deployment Environmental Measures

Measure

Cost
Pre-Deployment

Fisheries (Fish, Eelgrass)

$50,000

Protected Species (Aerial Surveys, Acoustic)

$100,000

Avian

$30,000

Archaeology (Sub-bottom Profiling, Landside)

$30,000

Engineering

$100,000

Utility Interconnection

$100,000

Permitting (wetlands, public use)

$30,000

Post-Deployment

Fisheries (Fish, Eelgrass)

$150,000

Protected Species (Aerial Surveys, Acoustic)

$100,000

Avian

$30,000

3.6.3 Project Power Benefits
As presented in Exhibit A, Section 2.3, the average annual power generation for the pilot project is
projected to be 1.25 MW or 10,950 MWh of electricity annually. This assumes a 25% capacity factor.
Retail electricity rates recently negotiated by the Cape Light Compact (CLC) are presented in Exhibit A,
Section 5. The rates vary by customer rate class and lock-in term. Therefore, using a bundled price of
$0.08 / kWh as an example, the value of the electricity produced would be $860,000 annually. Using a
bundled price of $0.0931, which is the CLC’s retail rate for the first 6 months of 2011 for 100% green
energy, the value of the electricity would be $1,019,445.
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National Grid recently agreed to purchase 50% of the electricity produced by the Cape Wind Project
under a long-term contract. The price of the electricity that National Grid will pay is $0.187 / kWh. At
this price, the value of the electricity produced by the proposed pilot project would be $2,047,650. This
price includes the value of Renewable Energy Credits, which are not included in the value of the other
options, yet are a marketable commodity separate from the electricity cost.

3.6.4 Economic Comparisons of Alternatives
Massachusetts has enacted a renewable portfolio standard (RPS) which requires the utilities operating in
the state to purchase 22% of all electricity it sells to customers by the year 2020. Legislation including
the Global Warming Solutions Act and the Green Communities Act provide additional measures to
encourage the purchase of renewable energy and limit the emission of greenhouse gases. In 2009, the
most recent year when a compliance report has been presented, the utilities were able to meet their RPS
obligation, which is 4% of the total electricity load from renewable energy sources.
The Muskeget Tidal Energy Project will likely be competing with other renewable energy generators for
contracts with retail electricity suppliers. Other sources of renewable energy in New England include
solar PV, wind, landfill gas, new hydro, and anaerobic digestor. Biomass, which comprised 26.8% of the
renewable energy purchased by retailers to meet RPS requirements in 2009, will no longer be considered
eligible under the Massachusetts RPS.
Based on the information available to date, it is possible that the proposed tidal energy project could
supply electricity at a rate that is competitive with other green energy sources. Due to the aggressive
renewable energy purchase requirements established by the Massachusetts legislature, there will be a
market for green energy into the future. The cost-effectiveness of the electricity will not be known until
the project is licensed and put out for bid.

3.7

Fish and Wildlife Recommendations

Under the Section 10(j) of the Federal Power Act, FERC must make a determination regarding
recommendations submitted by federal and state fish and wildlife agencies and whether or not they are
consistent with the purpose and requirements of Part I of the FPA and applicable law. Whenever FERC
believes that a fish and wildlife agency recommendation may be inconsistent with the purposes and
requirements of the FPA or other applicable law, FERC and the agency shall attempt to resolve any such
inconsistency, giving due weight to recommendations, expertise, and statutory responsibilities of such
agency. The applicant acknowledges that the so-called Section 10(j) Recommendations will be
determined at a point subsequent to this filing.

3.8

Consistency with Comprehensive Plans

Section 10(a)(2)(A) of the Federal Power Act (FPA), requires FERC to consider the extent to which a
project is consistent with federal or state comprehensive plans for improving, developing, or conserving a
waterway or waterways affected by the Project. A list of comprehensive plans is available on the FERC
website in a document titled “List of Comprehensive Plans, July 2010.” In this report, FERC lists 23
comprehensive plans for the Commonwealth of Massachusetts. Of these 23 listed plans, 10 appear
potentially relevant to the Project and surrounding area and are listed below. ORPC believes the
responsible development of the Project installation is not inconsistent with the goals outlined in any of
these documents.

3.8.1 Federal Plans
The following is a list of federal plans
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Atlantic States Marine Fisheries Commission. 1992. Fishery management plan for inshore stocks of
winter flounder. (Report No. 21). May 1992.
The Atlantic States Marine Fisheries Commission (ASMFC) approved a Fishery Management Plan
(FMP) for inshore stocks of winter flounder (Pleuronectes americanus) in May 1992. States that agreed
to participate in the plan included Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut,
New York, New Jersey, and Delaware. The purpose of the plan was to address: 1) management of inshore
stocks of winter flounder; and 2) to prominently consider habitat and environmental quality as factors
affecting the condition of the resource. The Plan called for reductions in fishing mortality on winter
flounder and allowed states the flexibility to achieve those reductions based on the life history
characteristics of the individual stocks inhabiting each region. A suite of management measures designed
to reduce fishing mortality on winter flounder have been implemented in state and federal waters and
overall the implementation of the plan has been successful. The Plan was overhauled in 2005 as
Amendment 1 to the Interstate Fishery Management Plan for Inshore Stocks of Winter Flounder, for
which Addendum 1 was authorized in 2009.
The proposed Muskeget Project must protect winter flounder EFH. Potential impacts on winter flounder
are limited to the period of construction when activities such as installation of the anchors and submarine
cable may interact with winter flounder of various life stages. The potential impacts will be limited in
both time and space and therefore are anticipated to be insignificant. Therefore, it is concluded that the
Muskeget Project is consistent with the winter flounder fishery management plan.
Atlantic States Marine Fisheries Commission. 1995. Interstate fishery management plan for Atlantic
striped bass. (Report No. 24). March 1995.
In March of 1995, the ASMFC adopted Amendment 5 establishing a harvest level of striped bass that
maintained a spawning stock biomass able to produce self-sustaining spawning stocks in each designated
spawning area. Amendment 5 also established an extensive list of monitoring and reporting requirements
that the states/jurisdictions in the Plan were required to complete. Since 1995 the Commission has
adopted five addenda to respond to changing circumstances in the fishery. The plan establishes coastal
commercial catch allocations for striped bass by state based on historic landings from the 1970’s. The
management program has achieved and maintained a restored striped bass biomass. Current management
is being undertaken consistent with Amendment 6 enacted in 2003 and Addendum I (2007) and II (2010).
The proposed Muskeget Project will be located in waters utilized by striped bass. The project area has
been identified in the Massachusetts Ocean Plan as an area of value to recreational fishing in large part
due to the abundance of striped bass in the channel and along the adjacent shoals. Impacts of the project
on striped bass are not anticipated due to the strong and fast swimming ability of striped bass and the
relatively slow rate at which the turbine foils turn. Based on this evaluation, it is concluded that the
project is consistent with the striped bass management plan.
Atlantic States Marine Fisheries Commission. 1998. Amendment 1 to the Interstate Fishery Management
Plan for Atlantic sturgeon (Acipenser oxyrhynchus oxyrhynchus). (Report No. 31). July 1998.
The Atlantic Sturgeon Fishery Management Plan was approved in 1998 with the goal to restore Atlantic
sturgeon spawning stocks to population levels that will provide for sustainable fisheries, and ensure viable
spawning populations. Some of the actions taken under the plan are (1) close the fishery for a sufficient
time period to reestablish spawning stocks and increase numbers in current spawning stocks; (2) reduce or
eliminate bycatch mortality; (3) determine the spawning sites and provide protection of spawning habitats
for each spawning stock; (4) where feasible, reestablish access to historical spawning habitats for Atlantic
sturgeon; and (5) conduct appropriate research as needed. It is important to note that Atlantic sturgeon is
also listed as a candidate species for listing under the Federal Endangered Species Act.
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In correspondence from the NMFS regarding the proposed Muskeget Project, NMFS stated that Atlantic
sturgeon occurs in the project area due to its presence in coastal waters of southern New England.
However, because sturgeon spawn in estuaries, the project is not located in critical spawning habitat or in
areas where sturgeon congregate. Furthermore, sturgeon tend to occupy the lower portion of the water
column and therefore are less likely to be in direct conflict with the turbine units. Should sturgeon
occupy the area where the foils operate, they are likely to sense the structures and move away from them.
Construction activity in bottom waters are temporary and limited in space further suggesting that impacts
will be limited. Based on this assessment, it is concluded that the project is consistent with the sturgeon
management plan.
Atlantic States Marine Fisheries Commission. 1998. Interstate fishery management plan for Atlantic
striped bass. (Report No. 34). January 1998.
See above, Atlantic States Marine Fisheries Commission. 1995. Interstate fishery management plan for
Atlantic striped bass. (Report No. 24). March 1995. The 1998 report is an update to the original 1995
report and is now managed under Amendment 6 authorized in 2003.
Atlantic States Marine Fisheries Commission. 1999. Amendment 1 to the Interstate Fishery Management
Plan for shad and river herring. (Report No. 35). April 1999.
Amendment 1 to the Interstate Fishery Management Plan for shad and river herring was authorized in
1999 to protect, enhance and restore shad and river herring species including American and hickory shad,
blueback herring, and alewife. Management of the two groups was split with Amendment 2 for river
herring and Amendment 3 for shad. Management measures include reducing bycatch in other fisheries
and restoring spawning habitats.
Herring are pelagic fish that spawn in freshwater rivers and spend adult years at sea before returning to
spawn. Herring likely transit the project area during their adult phase. Muskeget Channel is not
anticipated to be critical habitat for herring. Should herring pass through the project area, it is expected
that they will move to avoid the turbines due to their strong swimming ability. Based on this information,
it is concluded that the Muskeget Project is consistent with the shad and river herring management plan.
Atlantic States Marine Fisheries Commission. 2000. Technical Addendum 1 to Amendment 1 of the
Interstate Fishery Management Plan for shad and river herring. February 9, 2000.
See above, Atlantic States Marine Fisheries Commission. 1999. Amendment 1 to the Interstate Fishery
Management Plan for shad and river herring. (Report No. 35). April 1999.
Atlantic States Marine Fisheries Commission. 2000. Interstate Fishery Management Plan for American
eel (Anguilla rostrata). (Report No. 36). April 2000.
The American Eel Fishery Management Plan was enacted in 2000 to enhance the eel stock, protect and
restore inland habitats, and collect information to better understand all life stages of the species. Eels pass
through the project area between spawning areas in the Gulf Stream and adult stage in fresh and estuarine
waters. The project is not located in an area critical to the American eel. Passage of eels through
Muskeget Channel should not be affected by the proposed project as there is sufficient area for eels to pas
by. Based on this evaluation, it is concluded that the Muskeget Project is consistent with the American
Eel management plan.
Massachusetts Executive Office of Energy and Environmental Affairs. Statewide Comprehensive
Outdoor Recreation Plan (SCORP): Massachusetts Outdoor 2006. Boston, Massachusetts.
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Massachusetts Outdoor 2006 is a plan that reviews recreational activities and locations in Massachusetts
and plans for future actions to enhance those activities. States prepare Statewide Comprehensive Outdoor
Recreation Plans that are approved by the US Department of Interior and make the state eligible for
Federal Land and Water Conservation Funds for the acquisition of open space and recreation lands.
The proposed project will primarily be constructed in offshore areas that are utilized for recreational
activities, particularly boating and fishing. However, these activities will not be restricted from the area
due to the projects location deep in the water and away from the recreating public.
The land-side features are also located near recreational resources. Both the Chappaquiddick and Katama
landfall alternatives are beach access points where people park and reach the beach. In both cases, the
submarine cable will be installed by horizontal directional drilling to avoid direct impact on the public.
Some management measures may be necessary during construction that limiting the public near
construction activities. This will be a temporary impact. In addition, due to siting constraints, placement
of the interconnecting substation at either landfall location will likely require the reconfiguration of beach
parking. More detailed design of these features still need to be developed.
The proposed project will have some impacts on recreational facilities particularly at the beach access
locations. By employing mitigation measures during design and construction, impacts can be minimized
and the project can be made consistent with the SCORP.
National Marine Fisheries Service. 1998. Final Amendment #11 to the Northeast Multi-species Fishery
Management Plan; Amendment #9 to the Atlantic sea scallop Fishery Management Plan; Amendment #1
to the monkfish Fishery Management Plan; Amendment #1 to the Atlantic salmon Fishery Management
Plan; and Components of the proposed Atlantic herring Fishery Management Plan for Essential Fish
Habitat. Volume 1. October 7, 1998.
The Northeast Multi-species Fishery Management Plan was developed to manage offshore bottom fish
often caught as a group, particularly Atlantic cod, haddock, and yellowtail flounder. However it also
includes Redfish, Pollock, Whiting, Red Hake, White Hake, American Plaice, Witch Flounder, Winter
Flounder, and Windowpane Flounder. The original plan was enacted in 1985 and has undergone revisions
over time to respond to changes in stock levels. In 2004, Amendment 13 was enacted to address
persistent overfishing. Amendment 16 was enacted in January of 2010.
The initial Sea scallop fishery management plan was enacted in 1982. Subsequent changes to the plan
have been approved as Amendments including Amendment 9 in 1998. Most recently, the New England
Fishery Management Council is in the process of finalizing Amendment 15 to incorporate the latest
management measures. The Sea scallop fishery includes all of US territorial waters. Stock management
is focused on offshore area on Georges Bank, the Great South Channel and the edge of the continental
shelf.
The Monkfish fishery is co-managed by the New England Fishery Management Council and the MidAtlantic Fishery Management Council. They manage the fishery as two stocks with New England
managing the portion in the Gulf of Maine and Georges Banks and the Mid-Atlantic managing from
Georges Bank south. The initial management plan was adopted in 1999. Management is currently
proceeding on the direction of Amendment 5.
Atlantic salmon is not a commercially-viable species and therefore does not have an active management
program. The basis for conservation and management is included in the Fishery Management Plan
prepared in 1987. Atlantic salmon, like other anadromous species, spawn in freshwater rivers and spend
adult years at sea. Native Atlantic salmon in Maine rivers (Androscoggin and north) are listed for
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protection under the endangered species act. Runs in the Connecticut and Merrimack Rivers are
reintroduced from the Maine populations and as a result are not protected.
Atlantic sea herring is presently managed under Amendment 4 of the Fishery Management Plan enacted
in April 2010. Amendment 4 and previous amendments were enacted subsequent to Amendment 1
referenced above based on new stock information and management considerations.
The Muskeget Project must demonstrate that the project will not impact Essential Fish Habitat (EFH) for
commercially managed species and lifestages that have been identified as occurring in the project area. A
description of EFH in the project area is described above and potential impacts of the project on EFH. It
has been determined that the project will not impact EFH for any of the managed species and lifestages.
Therefore, it has been concluded that the Muskeget Project is consistent with the various fishery
management plans identified above.
U.S. Fish and Wildlife Service. Canadian Wildlife Service. 1986. North American waterfowl
management plan. Department of the Interior. Environment Canada. May 1986.
The North American Waterfowl Management Plan was initially prepared in 1986 and has undergone
subsequent updates. A 2010/2011 draft version is currently available for public comment. The plan is
implemented across the Canada, Mexico, and the US with the purpose of conserving waterfowl
populations and their habitats. A number of the species of listed for management occurs in the project
area. Examples include eiders, scaups, ducks, and scoters.
The Muskeget Project will evaluate the potential impact of the project on avian resources including
waterfowl discussed in the management plan. Because the project is located a minimum of 25 feet below
the surface of the water, most species will be unaffected. Some duck species can dive while into the area
of the water column where the tidal turbines will be operational. Impacts are not anticipated due to the
ducks ability to perceive the structures and the limited extent of the project concentrated in relatively
rough waters. Based on this information, it is concluded that the project is consistent with the North
American Waterfowl Management Plan.

3.8.2 State Plans
The Massachusetts Ocean Plan was promulgated on December 31, 2009. It provided guidance on
proposed uses of state waters from nearshore out to the 3 mile limit of state jurisdiction. The Ocean Plan
has been approved by the Secretary of Energy and Environmental Affairs and is being incorporated into
the state’s federally-approved Coastal Plan and Policies under the Federal Coastal Zone Management Act.
The Ocean Plan concluded that commercial tidal energy facilities were unlikely to be constructed in
Massachusetts Coastal Waters in the first five years before the plan is updated and therefore did not
identify areas for their allowance. However, the plan did recognize pilot projects of 5 MW or less that
might obtain a FERC License and prescriptively allowed such projects to be sited in multi-use areas in
state waters. The Muskeget Channel Tidal Energy Project was identified in the plan as one that is
considered to be viable for a pilot license. Therefore, the proposed project is consistent with state plans.

3.9

Finding of No Significant Impact

The Muskeget Tidal Energy Project has been proposed consistent with FERC Guidance for Hydrokinetic
Projects. Specifically, this application presents a program for installing a 5 MW Pilot Project in
Muskeget Channel, constructed in phases to afford detailed study of the technology and its potential
impacts on the environment, and with appropriate safeguards in place to allow the facility to shut-down
and removed if necessary to protect the public and the environment, or upgradeable to a build-out project
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of potentially 20 MW should study and monitoring determine it feasible. The project also provides a
unique opportunity to test a variety of hydrokinetic turbine technologies at a test platform that would be
co-located with the pilot project.
Resource agencies and stakeholder groups have presented information on the natural resources in the
project area and have raised issues about how the project may impact those resources. The Town of
Edgartown has taken into consideration the information presented by the commenters, and has prepared
an evaluation of potential impacts of the project and measures to avoid, minimize, and mitigate for those
impacts. It is important to note the unique nature of the pilot license, its short-term period of
authorization, specific study and monitoring requirements, public safety planning, and the FERC’s
authority to revoke the license. All of these measures are important for reassuring the public that the pilot
license is for testing and studying new technology, which will benefit technology development and
understanding of environmental impacts.
In the context of the hydrokinetic pilot licensing process, the findings regarding potential impacts are
presented in this application and summarized in Tables E-6.
Table E-6 Summary of Potential Effects and Mitigation Measures

Resource

Effect

Mitigation

Geology and Soils

Erosion and sedimentation during Implementation of an erosion and
substation construction
sedimentation plan

Water Resources

Erosion and sedimentation, and
impacts on surface and
groundwaters during substation
construction

Implementation of an erosion and
sedimentation plan

Marine Resources

Ship strike during construction

Employ environmental observers

Sedimentation during installation Jet plow embedment is the most protective
of submarine cable
procedures, impacts are short in duration
Direct habitat impacts to fish and
shellfish habitat from installation
of the submarine cable

Impacts to eelgrass will be avoided and
minimized through pre-construction
surveys. Other impacts cannot be avoided.
However, impacts will be temporary as
habitat is characterized by regular
disturbance which will naturally restore
disturbed areas.

Noise emissions from construction Monitoring will be undertaken to assess
activity
potential noise impacts; however noise
construction will be temporary
Direct habitat impacts from new
anchors

Impacts are unavoidable. Potential scouring
effects will be studied during predeployment which may help enhance design
considerations. Anchors will provide new
structure and might be considered a habitat
benefit.
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Terrestrial Resources

Noise produced during operation

Noise impacts are not well understood
requiring the implementation of acoustic
study plan to measure emissions during
operation and evaluate impacts

Entanglement from anchors

Impacts are not expected due to the
composition of anchor lines as heavy,
inflexible chains that are not conducive to
wrapping around things.

Direct strikes during operation

The study plan includes placement of
DIDSON imaging equipment and video on
the first few units deployed. Data collected
will be used to assess the potential impacts
from direct strikes.

Thermal impacts

The amount of thermal heat produced is
negligible when compared with the capacity
of the ocean waters as a heat sink.

Electromagnetic Fields

The cables will be buried 8 feet deep in the
seabed which combined with the protecting
sheath around the cable will be sufficient
for minimizing EMF.

Impacts from cable landfall
installation

Impacts will largely be avoided by use of
HDD. Environmental monitoring will be
conducted on the beach to ensure that
construction activities do not impact best
nests. An environmental observer will
oversee potential environmental impacts
during construction.

Terrestrial habitat impacts from
substation construction

Construction will take place in areas
presently disturbed from auto parking for
beach access. Disturbed areas not
permanently altered by structures will be
restored. Location of substation will
produce an unavoidable impact.

Electromagnetic Fields

The substation will be designed with best
available technology to minimize impacts
from EMF.

Threatened and
Terrestrial habitat alteration
Endangered Species and
Habitats

Surveys will be conducted to ensure that
areas proposed for construction do not
include rare species habitat

[Other measures addressed above]
Recreation, Ocean Use, Direct obstruction to commercial

Project sited at a depth of 25 feet to avoid
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and Land Use

Cultural Resources

and recreational vessel traffic

potential obstruction to navigation

Obstruction to Commercial
Fishing

The presence of the turbine units will
exclude commercial fishing from the area.
Based on existing information, the area is
not utilized for commercial fishing.

Obstruction to Recreational
Fishing

Access to recreational fishing will not be
obstructed by the project. Fishermen,
though, may have fishing lines tangled in
the infrastructure.

Beach access restrictions

Both of the substations will be located in
areas utilized by the public to access the
beach and therefore, construction activities
may cause a restriction to access at certain
times. Location of the substations may
require reconfiguration of future parking.

Disturbance of submarine
archaeological resources

Sub-bottom profiling and magnetometer
surveys during pre-construction will be
conducted to identify and avoid any
potential resources.

Disturbance of terrestrial
archaeological resources

On land surveys will be conducted in the
area of the substation to avoid impacts to
resources.

On the basis of our analysis, the Town of Edgartown concludes that issuance of a Pilot License for the
Muskeget Project will not constitute a major federal action significantly affecting the quality of the
human environment.
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