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TOWN OF FAIRHAVEN
(Advertisement)

LEASE OF MULTIPLE SITES OF TOWN OWNED PROPERTY TO A SINGLE ENTITY FOR
THE LIMITED PURPOSE OF INSTALLING AND OPERATING WIND TURBINES TO
GENERATE ELECTRICITY

REQUEST FOR PROPOSALS
No. 2006-1

The Town of Fairhaven is seeking sealed proposals for a lease for a term of twenty five (25)
years from the date of execution, or twenty (20) years from the commencement of operation,
whichever is shorter, with certain options to extend, of town-owned land for the limited purpose of
installing and operating wind turbines to generate electricity. The right to possession under the
lease will commence at a future date certain, and the Town and the lessee will have rights to
terminate the lease prior to that date based on the failure of certain conditions. The subject property
will consist of one to two footprint areas, of 10,000 + square feet for each wind turbine (or other
agreed upon area), on land shown as Assessors Map 28, Lots 8, 8A. Bidders may propose to lease
one additional footprint area on land shown as Assessors Map 28, Lot 14, subject to the conditions
set forth in the Lease Documents. The Lease will also provide easements for the development of
access roads, electrical connection lines, and other ancillary equipment or facilities necessary for
the delivery, construction and operation of the wind turbines and related equipment, and wind non-
obstruction easements, subject to the conditions set forth in the Lease Documents. The Town will
also entertain proposals to sell to the Town electricity from the wind turbines for on-site use by
nearby Town-owned facilities and/or other arrangements by which the Town would be able to
reduce and/or control its electricity purchase costs. The Town may enter into a power purchase
agreement pursuant to this Request for Proposals in conjunction with the Lease, as set forth in the
Lease Documents.

Interested Bidders may obtain a complete set of Lease Documents at the office of the Board of
Selectmen, 40 Center Street, Fairhaven, MA 02719, between the hours of 9 a.m. and 4 p.m.,
Monday through Friday, on or after 9 a.m., Thursday, April 20, 2006. No partial sets will be issued.

A pre-bid conference will be held at the office of the Board of Selectmen, 40 Center Street,
Fairhaven, MA 02719 at 10 a.m. on Thursday, May 4, 2006.

Bidders may submit questions or requests for clarification in writing received at the office of the
Board of Selectmen, 40 Center Street, Fairhaven, MA 02719 no later than 4 p.m. on Monday, May
8, 2006.

Sealed proposals submitted on forms furnished by the Awarding Authority and clearly identified as
proposals, endorsed with the name and address of the bidder and the name of the project will be
received no later than 2 p.m., local time, on Monday, May 22, 2006 at the office of the Board of
Selectmen, 40 Center Street, Fairhaven, MA 02719. Immediately following the deadline for
proposals, all proposals received within the time specified will be publicly opened. If, at the time of
the scheduled opening, the above office is closed due to uncontrolled events such as fire, snow, ice,
wind, or building evacuation, the opening of the proposals will be postponed until 2:00 p.m. on the
next normal business day. Proposals will be accepted until that date and time.
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Each proposal shall be accompanied by security in the form of a bid bond, or cash, or certified
check, or a treasurer's check or cashier's check issued by a responsible bank or trust company,
payable to the Town of Fairhaven, Massachusetts, in the amount of $5,000.

The Town has expended money in costs relating to this project, including the cost of professional
services, and other expenses. The successful bidder will be responsible for the Town’s past and
ongoing costs and expenses directly related to the project, which are estimated to be no more than
$50,000. The successful bidder shall pay a deposit of $25,000 to cover past and ongoing costs
related to the project. The portion of that deposit, if any, which is in excess of the Town’s costs
shall be refunded or credited to the successful bidder.

Bidding procedures shall be in accordance with Chapter 30B of the Massachusetts General Laws, as
amended.

All proposals shall include ONE ORIGINAL PROPOSAL and TEN COPIES.

The Lease will be awarded to the Bidder whose proposal is deemed by the Board of Selectmen of
the Town of Fairhaven to be in the best interest of the Town taking into account the proposed rent,
and other terms, and the service to be provided to the public by the proposed use. The location of
the leased areas and the location of the easements shall be subject to review and approval by the
Board of Selectmen. The final lease terms and other terms shall be subject to review and approval
by Town Counsel. The lease must be approved by Town Meeting, to be held no later than
October 15, 2006.

Bidders shall address inquiries regarding availability of Lease Documents, delivery time and other
similar matters to Jeffrey Osuch, Executive Secretary, at the office of the Board of Selectmen, 40
Center Street, Fairhaven, MA 02719. (Telephone: (508) 979-4023/24). A twenty dollar ($20)
mailing and handling charge must accompany all requests for mailed Lease Documents. No
documents will be mailed before receipt of the mailing charge. Copies of Addenda will be mailed
or delivered to registered bidders without charge. The Town of Fairhaven is not responsible for the
timely mailing and delivery of Lease Documents by mail.

The Awarding Authority reserves the right to waive any informalities and to reject any or all Bids if
it be in the public interest so to do.

The Awarding Authority may cancel this Request for Proposal, or reject in whole or in part any and
all bids, if the Awarding Authority determines that cancellation or rejection serves the best interests
of the Town.

All bids shall remain in effect for execution by the Town through 5 pm, on October 31, 2006. The
successful bidder shall enter into the Lease within 10 days of its execution by the Town.

Fairhaven Board of Selectmen
Awarding Authority
Date: April 19, 2006
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INSTRUCTIONS TO BIDDERS
1.01 BIDDER’S REPRESENTATION

A Each general bidder (hereinafter called “Bidder” or “Proposer”) by making a
Proposal (hereinafter called “Bid” or “Proposal’’) represents that:

1. The Bidder has read and understands the Lease Documents, which consist
of the following:

1. Request for Proposals (Advertisement).
2. This document entitled Instructions to Bidders.
3. Proposal Submittal Instructions and Forms.

I. Attachment “A” Transmittal Letter.
ii. Attachment “B” Standard Forms.
“B-1" Affidavit of Corporate Compliance.
“B-2” Certificate of Vote of Authorization.
“B-3” Bidder’s Certifications.
5. Site Description and Conditions of Use.
I. Exhibit “A” Reduced Copy of Assessors Map 28.
ii. Exhibit “B” MTC Feasibility Study.
iii. Exhibit “C” Town’s Wind Energy Regulations.
6. Commercial Terms.
I. Exhibit “A” Description of North Property.
ii. Exhibit “B” Description of South Property.
7 Proposal Selection Process and Evaluation Criteria.
8. Excerpts from the Massachusetts General Laws.
9. Addenda numbers __ to___,inclusive.
10. Bidder’s completed proposal as submitted to the Town.
11.  Any modifications, duly delivered, after award of the lease.

2. The Bidder’s Proposal is in accordance with the Lease Documents; and

3. The Bidder has visited the site that will be subject of the lease and is
familiar with the local conditions.

B. Failure of any Bidder to visit the site and acquaint himself with the Lease
Documents shall in no way relieve Bidder from any obligation with respect to his
bid.

C. Plans, surveys, measurements, dimensions, calculations, estimates, borings, and

statements as to the conditions under which work is to be performed are believed
to be correct, but each Bidder must examine them for himself, as no allowance
will be made for any errors or inaccuracies that may be found therein, and the
Awarding Authority does not guarantee that they are correct.
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1.02 PREPARATION OF BIDS

A.

Bidders may obtain one complete set of Lease Documents at the office of the
Board of Selectmen, 40 Center Street, Fairhaven, MA 02719, between the hours
of 9 am. and 4 p.m., Monday through Friday. No partial sets will be issued.
Arrangements for shipping of documents shall be made in accordance with the
REQUEST FOR PROPOSALS. A copy of the Form Transmittal Letter is
available electronically by request to EllynHurd@PerryHicks.net.

A pre-bid conference will be held at the office of the Board of Selectmen, 40
Center Street, Fairhaven, MA 02719 at 10 a.m. on Thursday, May 4, 2006.

Bidders may submit questions or requests for clarification in writing received at
the office of the Board of Selectmen, 40 Center Street, Fairhaven, MA 02719 no
later than 4 p.m. on Monday, May 8, 2006.

The Town reserves the right to reject any Bid that is on a form not completely
filled in, or which is incomplete, conditional or obscure, or which contains any
addition not called for in the RFP.

All Bidding procedures will be in accordance with the Massachusetts General
Laws Chapter 30B.

1.03 SUBMISSION AND OPENING OF BIDS

A.

The Submission of bids shall comply with the PROPOSAL SUBMITTAL
INSTRUCTIONS, which is included in the Lease Documents. The Completed
Proposal (as defined in the Proposal Submittal Instructions), shall be enclosed in a
sealed envelope with the following plainly marked on the outside:

BID: Town of Fairhaven— Lease Proposal

The Bidder’s name, business address, and phone number shall also be plainly
marked on the outside of the sealed envelope.

Sealed Bids will be received by the Awarding Authority at the office of the Board
of Selectmen, 40 Center Street, Fairhaven, MA 02719, until 2 p.m. local time on
Monday, May 22, 2006, at which time all Bids will be publicly opened. If, at the
time of the scheduled bid opening, the above office is closed due to uncontrolled
events such as fire, snow, ice, wind, or building evacuation, the bid opening will
be postponed until 2:00 p.m. on the next normal business day. Bids will be
accepted until that date and time.

All Bidders are cautioned to allow ample time for transmittal of bids. Bids
received after the specified time will not be accepted or recognized. The time of
receipt will determine the acceptability of mailed bids, regardless of postmark.

INSTRUCTIONS TO BIDDERS
Page 2 of 5



D.

The Awarding Authority will not be responsible for premature opening of bid
envelopes not properly addressed and marked.

Any bid may be withdrawn by written request prior to the respective times
scheduled for the opening of such bids or authorized postponement thereof. All
bids shall remain in effect for execution by the Town through 5 p.m., on October
31, 2006. No telephone or telegraphic bid, change in bid or withdrawal of bid
will be received or recognized.

No modification of any bid will be considered by the Awarding Authority unless
in writing, sealed and received by the Awarding Authority prior to the time
established for the receipt of such Bid.

1.04 ADDENDA AND INTERPRETATIONS

A.

C.

No interpretation of the meaning of the Lease Documents will be made to any
bidder orally. Every request for such interpretation shall be in writing, addressed
to the office of the Board of Selectmen, 40 Center Street, Fairhaven, MA 02719,
and to be given consideration, must be received by May 8, 2006.

Any and all interpretations and any supplemental instructions will be in the form
of written Addenda to the Lease Documents which, if issued, will be sent to all
persons on record as having received a complete set of Lease Documents at the
respective addresses furnished for such purposes. Such Addenda will be mailed
not later than 48 hours prior to the time set for opening of bids. Failure of any
Bidder to receive any Addendum or interpretation shall not relieve such bidder
from any obligation under his Bid as submitted.

All Addenda so issued shall become part of the Lease Documents.

1.05 BID SECURITY

A.

Each Bid must be accompanied by a bid deposit in the form of cash, or a certified
check on, or a treasurer’s or cashier’s check issued by, a responsible bank or trust
company, payable to the Town of Fairhaven, or by a Bid Bond having as surety a
surety company licensed to do business in the Commonwealth of Massachusetts
and satisfactory to the Town of Fairhaven. The amount of such bid deposit shall
be $5,000.

Every Bid that is not accompanied by the prescribed security will be rejected.

Bid security will be returned to all but the two most eligible bidders within five
(5) business days after the opening of the bids, as determined by the Awarding
Authority. Those two bid deposits shall be returned upon the execution and
delivery of a lease, or, if no award is made, upon the expiration of the time for
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making an award. Notwithstanding the foregoing, should any bidder fail to
perform his agreement to execute the lease and furnish the required bonds, his bid
deposit shall become and be the property of the Town of Fairhaven to which it is
payable, as liquidated damages; provided that the amount of the bid deposit which
becomes the property of the Town of Fairhaven shall not, in any event, exceed the
difference between his bid price and the bid price of the next lowest responsible
and eligible bidder; and provided further, that, in case of death, disability, bona
fide clerical or mechanical error of a substantial nature, or other similar
unforeseen circumstances affecting the bidder, his bid deposit shall be returned to
him.

1.06 RIGHT TO REJECT BIDS

A.

The Awarding Authority reserves the right to waive any informalities and reject
any and all bids if it be in the public interest so to do.

1.07 METHOD OF AWARD

A.

A Lease will be awarded to the Bidder whose proposal is deemed by the Board of
Selectmen of the town of Fairhaven to be in the best interest of the Town taking
into account the proposed rent, and other lease terms, and the service to be
provided to the public by the proposed use. The Awarding Authority will notify
the selected Bidder within twenty (20) business days after the opening of the bids.
The location of the leased areas and the location of the easements shall be subject
to review and approval by the Board of Selectmen. The final lease terms shall be
subject to review and approval by Town Counsel. The lease must be approved
by Town Meeting, to be held no later than October 15, 2006.

If the selected Bidder fails to perform his agreement to execute the Lease, as
provided herein, in accordance with the terms of his bid, an award will be made to
the next Bidder whose proposal is deemed by the Board of Selectmen of the town
of Fairhaven to be in the best interest of the Town taking into account the
proposed rent, and other lease terms, and the service to be provided to the public
by the proposed use.

The twenty (20) day time limit will not apply to a second or subsequent award
made after the expiration of the time limit because the Bidder failed to execute a
lease.

It is the purpose of the Town of Fairhaven not to award this lease to any bidder
who does not furnish evidence satisfactory to the Awarding Authority that he has
the ability and experience in this class of work and that he has sufficient capital
and plant to enable him to prosecute the same successfully and to complete it
within the specified time and that he will complete it in accordance with the terms
thereof.
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1.08 EXECUTION OF THE LEASE

A. The Bidder who is selected shall, within ten (10) business days after the Awarding
Authority’s execution of the Lease and presentation thereof, execute and deliver
to the Awarding Authority a Lease in such number and counterparts as the
Awarding Authority may require.
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PROPOSAL SUBMITTAL INSTRUCTIONS AND FORMS

A complete proposal shall contain the following components provided in the order set forth

herein:

1. Completed Transmittal Letter (Attachment “A”)

2. Proposing Team ldentification

3. Response to Commercial Terms

4. Development Plan

5. Standard Forms (Attachments “B-1", “B-2”, and “B-3")
6. Proposal Security

The Town reserves the right to characterize as incomplete any proposal that does not contain
each of the components enumerated above. The following sections provide instructions for
providing each of the required components.

1.

Completed Transmittal Letter. Each proposal must include a transmittal letter in the form
of Attachment “A” that has been printed on the Bidder’s letterhead. To complete the
transmittal letter, the Bidder must fill in all bracketed and italicized sections and delete or re-
format all brackets, italics or instructions. The transmittal letter must be signed by an
individual authorized to bind the Bidder to its terms. If the Bidder wishes to change the
terms of or language of the transmittal letter, then the Bidder must black-line all changes in
wording, additions or deletions so that they are easily noticed by the Town. Bidders are
advised that all changes to the transmittal letter will be accounted for in the Town’s
evaluation of proposals. A copy of the Form of Transmittal Letter is available electronically
by request to EllynHurd@PerryHicks.net.

Proposing Team Identification. This section of the Proposal shall contain a narrative with
the following information:

e Proposing entity. Provide the name of the entity that will sign the Site Lease, with
evidence of formation or a statement as to when the entity will be formed; the type of
entity (corporation, partnership, LLC, etc.); and the names and descriptions of the entity
OWners.

e Contact Person. Provide the name and contact information for a single individual with
the authority to represent the Bidder in interactions with the Town.

e Project Team. List the member entities and individuals on the Project Team, with a
description of the role that each member will play and the experience and qualifications
of each member in the identified role in comparable projects. Specific aspects of
development in which experience and qualifications must be demonstrated include the
following:
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0 Wind turbine model selection and acquisition

o Design and construction of the balance of plant, including the tower, the electrical
interconnection, and site design and access characteristics.

o0 Acquisition of applicable local, state and federal permits and licenses.

0 Wholesale and/or retail sales of electricity and related products.

o Acquisition of financing for comparable projects.

0 Securing approvals from municipal authorities.

e Commitment letters. For each listed member of the Project Team, provide a letter on
that member’s letterhead addressed to the identified Contact Person that confirms the
member’s willingness to participate on the Project team in the role described in the
Proposal.

3. Response to Commercial Terms. The RFP includes a set of commercial terms that
represent business positions that would form the basis for the Site Lease. Each proposal
must include a response to the commercial terms set forth in the RFP that indicates that (a)
the Bidder accepts the commercial term as written; (b) the Bidder accepts the commercial
terms with proposed modifications (the modifications must be specified); or (c) the Bidder
proposes an alternative or alternatives to the Town’s proposed commercial term (the
alternative(s) must be specified) The Town reserves the right to deem incomplete a proposal
that fails to respond to the commercial terms. FAILURE TO INDICATE ANY PROPOSED
MODIFICATION OR ALTERNATIVE TO ANY OF THE NUMBERED PARAGRAPHS
IN THE SET OF COMMERCIAL TERMS CONTAINED IN THIS RFP SHALL BE
DEEMED TO BE ACCEPTANCE OF THE COMMERCIAL TERMS AS WRITTEN.

As part of the Response to Commercial Terms, each proposal must provide responses to the
requested information regarding site lease payments and any other element of compensation
that is proposed.

The Response to Commercial Terms must indicate whether the Bidder intends to deliver
electricity directly (behind the meter) to the Town facilities that abut the leased Premises, and
the price and associated terms and conditions and facility requirements for any such direct
delivery. The Response must also present any other proposals for providing the Town with
reductions or controls on Town electricity costs experienced at Town facilities that would not
receive direct delivery of electricity behind the meter.

A copy of the text of the RFP’s Commercial Terms is available electronically by request to
EllynHurd@PerryHicks.net.

4. Development Plan. This section of the Proposal shall provide descriptions of the following
aspects of the development of the Project as indicated:

e Site Plan. The Site Plan shall provide a map of the site that identifies, at a conceptual
level, the proposed locations of the wind turbines and ancillary equipment; the proposed
pathways of electric lines for the interconnection; the proposed access ways for use in
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turbine delivery and subsequent maintenance activities; and proposed locations and
dimensions of the areas to be leased.

e Installation Plan. The Installation Plan shall identify and describe the manufacturers
and models of wind turbines and towers being considered for installation; the proposed
strategy for delivering the turbines and other oversized components to the installation
locations; and the proposed approach to construction, operations and maintenance. For
each turbine presented, the Installation Plan shall identify, at a minimum, the nameplate
capacity of the turbine, the Bidder’s estimates of the gross MWh to be generated by each
turbine (with a description of the basis for the estimate that sets forth the assumptions
regarding electrical output at various wind speeds and the basis for the assumption of
annual capacity factor) and the net MWh available to be sold by each turbine (with a
description that identifies assumptions for in-plant use and losses, include losses incurred
in conversion and voltage transformation). In addition, for each wind turbine presented
the Installation Plan shall identify the proposed heights above the average natural grade
within the footprint of the supporting structure to (i) the top of the tower, (ii) the top of
the hub where the rotor attaches; and (iii) the uppermost extension of any blade or any
other part of the wind turbine.

e Financing Plan. The Financing Plan shall describe the general approach to obtaining
financing. If available for disclosure, the Financing Plan shall provide evidence of
interest in the form of appropriate correspondence or commitment letters from potential
sources of financing of the project, along with financial statements or other appropriate
evidence of the capability to provide financing. The Financing Plan shall also provide a
proposal, and evidence of capability, to provide security for removal of the wind turbine
facility at the end of the lease term.

e Schedule. The proposal shall provide a schedule that shows the duration of the
performance of key tasks and achievement of key milestones in the development of the
wind turbine facility to reach commercial operation. The schedule shall begin with
formal award of the development rights to the Bidder on June 26, 2006, and shall include,
at a minimum, the performance of the following tasks:
negotiation of the site lease; acquisition of environmental permits and approvals; conduct
of the interconnection study and implementation of the interconnection; acquisition of
financing; and ordering and installation of the wind turbines and other key long-lead-time
equipment.

5. Standard Forms (Attachments “B-1", “B-2, and “B-3""). The proposal must contain the
following forms that have been signed by an individual authorized to bind the Bidder to the
commitments described in each form.

Affidavit of Corporate Compliance
Certificate of VVote of Authorization
Bidder’s Certifications
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6. Proposal security. The Bidder shall provide proposal security in the form of a bond, cash,
certified check treasurer’s check, or cashier’s check issued by a responsible bank or trust
company, payable to the Town of Fairhaven, Massachusetts, in the amount of $5,000.00.
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FORM OF TRANSMITTAL LETTER

[To be typed on Bidder’s letterhead. Fill in all bracketed sections and delete or re-
format all brackets, italics and instructions. Blackline or otherwise indicate all changes
in wording, additions or deletions.]

Jeffrey Osuch, Executive Secretary
Town of Fairhaven

Town Hall

40 Center Street

Fairhaven, Massachusetts 02719

RE:  Transmittal Letter for Response to the Town of Fairhaven RFP No. 2006-01
Lease of Multiple Sites of Town-owned Property for the Limited Purpose of
Installing and Operating Wind Turbines to Generate Electricity

Dear Mr. Osuch:

In response to your request for proposals (RFP), we [insert name of Bidder] (the
Bidder) hereby submit our proposal to lease multiple sites of Town-owned property for
the limited purpose of installing and operating wind turbines to generate electricity. We
offer the following commitments and representations to the Town of Fairhaven (the
Town):

1. The undersigned is authorized to submit this proposal on behalf of the Bidder and
to bind the Bidder to its terms, as evidenced by the attached Certificate of VVote of
Authorization. We have fully reviewed the RFP and any and all addenda thereto, and we
fully understand the scope and nature of the site lease arrangement for which proposals
are being requested.

2. Our proposal includes a Project Team Description that identifies and describes the
roles of all members of the Project Team whose experience and qualifications will be
considered in the Town’s evaluation of the Proposal, and that provides commitment
letters from each Project Team member regarding his willingness to participate in the
Project.

3. We are proposing to develop [one or two] turbines on the North Property and,
subject to release of the conservation easement, [one] turbine on the South Property. Our
proposal includes a Site Plan that identifies, at a conceptual level, the proposed locations
of the wind turbines and ancillary equipment; the pathways of electric lines for the
interconnection; the proposed access ways for use in turbine delivery and subsequent
maintenance activities; and proposed locations and dimensions of the areas to be leased.

4. Our proposal includes an Installation Plan, a Financing Plan and a Schedule in
accordance with the RFP Proposal Submittal Instructions.

FORM OF TRANSMITTAL LETTER
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5. We have reviewed the commercial terms for the site lease as set forth in the RFP.
Our response indicates that either (a) we accept the commercial terms as written; (b) we
accept the commercial terms as modified, with the proposed modifications specified; or
(c) we propose an alternative or alternatives to the Town’s proposed commercial terms,
with the alternative(s) specified. WE ACKNOWLEDGE THAT IF WE DO NOT
SPECIFICALLY PROPOSE A MODIFICATION OR ALTERNATIVE TO ANY OF
THE ENUMERATED COMMERCIAL TERMS SET FORTH IN THE RFP, THAT WE
WILL HAVE DEEMED TO HAVE ACCEPTED THE TOWN’S PROPOSED
COMMERCIAL TERMS.

6. Our proposal provides responses to the requested information regarding site lease
payments and our proposal to assist the Town in reducing and/or controlling its electricity
costs.

7. { Include one of the following:}[We do not intend to deliver electricity directly
(behind the meter) to the Town facilities that abut the leased Premises.] [We intend to
deliver electricity directly (behind the meter) to the Town facilities that abut the leased
Premises. Our proposal presents the terms and conditions and facility requirements for
such direct delivery.]

8. Our proposal { include one or the other}[does] [does not] present a proposal for
providing the Town with reductions or controls on Town electricity costs experienced at
Town facilities that would not receive direct delivery of electricity behind the meter.

9. The Bidder has filed all Massachusetts tax returns, paid all Massachusetts state
taxes due, and complied with all Massachusetts state tax laws, as attested to in the
Affidavit of Corporate Compliance and Bidder’s Certifications attached hereto

10.  The Proposal has been prepared and is submitted without collusion, fraud or any
other action taken in restraint of free and open competition for the response to the RFP;
without conflict of interest as attested in the Bidder’s Certifications attached hereto.
Neither the Bidder nor any member of the Project Team is currently suspended or
debarred from doing business with any governmental entity.

11.  We have read and understand the requirements for a proposal security as set forth
in the RFP. Our proposal includes a {delete all but the correct option} [bond, cash
certified check, treasurer’s check, cashier’s check issued by a responsible bank or trust
company] payable to the Town of Fairhaven, Massachusetts, in the amount of $5,000.00.

12.  We understand that the Town has expended money in costs related to the project,
including the cost of professional services, and other expenses related to the project and
that the successful bidder will be responsible for the Town’s past and future costs and
expenses related to the project. We understand that if we are the successful Bidder, we
shall pay a deposit of $25,000 to initially cover the past and future costs related to the
project.
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13.  We certify that all of the information provided in our proposal is true and accurate
and that the Town may rely on such information in the evaluation of our proposal. We
have read and understand the evaluation criteria in the RFP. We accept that the Town
reserves the right to waive informalities and to reject in whole or in part any and all
proposals. We accept that the Town reserves the right to select the proposal that the
Town views as most advantageous on the basis of the evaluation criteria listed in the
RFP, which might or might not result in the selection of the proposal projected to provide
the greatest compensation over the proposed term of the arrangement.

14.  We agree to take full responsibility for all costs of preparing this proposal. We
waive any and all claims against the Town and its employees, representatives and agents
related to the cost of preparing, submitting and having the Town review and evaluate, this
proposal.

15. We agree to allow the Town until October 31, 2006, to accept this proposal on its
stated terms. If selected, we agree to negotiate in good faith to enter into a Site Lease on
the basis of the requirements of the RFP and this Proposal. We acknowledge that the
Town reserves the right to select an alternative proposal if our Proposal is selected and a
site lease is not negotiated to the satisfaction of the Board of Selectmen. We waive any
and all claims against the Town and its employees, representatives, and agents, in the
event that we are unable to conclude negotiation of a mutually acceptable site lease.

Sincerely,
[Insert name of Bidder]

By [Insert authorized representative]

Print or type name

Title
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AFFIDAVIT OF CORPORATE COMPLIANCE

I, , Clerk of

, whose principal office is located at

do hereby certify that the above named corporation has filed with the State Secretary all
certificates and annual reports required by Chapter 156B, Section 109 (business corporation), by
Chapter 181, Section 4 (foreign corporation), or by Chapter 180, Section 26A (non-profit
corporation) of the Massachusetts General Laws.

Signed under the penalties of perjury this day of , 2006.

Attest:

, Clerk

(Corporate Seal)

AFFIDAVIT OF CORPORATE COMPLIANCE
Attachment “B-1" to Proposal Submittal Instructions
Page 1 of 1



CERTIFICATE OF VOTE OF AUTHORIZATION

I, Clerk of

(Name of Corporation)

the principal office of which is located at:

(Address of Principal Office)

do hereby certify that a duly authorized meeting of the Board of Directors of the above-

named corporation held on: , at which all Directors were
(Date)

present or waived notice, it was VOTED that:

(Name)

of this corporation be and hereby is authorized to

(Office)

execute contracts, bonds, and other instruments in the name and behalf of said
corporation and affix its corporate seal thereto, and such execution of any contract or
other instrument or obligation in this corporation's name on its behalf by the above-
named officer shall be valid and binding on this corporation.

I hereby certify that | am the Clerk of this corporation and that the above-named
officer was duly elected to the above-stated office and that the above-stated VOTE has
not been amended or rescinded and remains in full force and effect as of the date of this
contract executed with the Town of Fairhaven.

A true copy,

Attest:

, Clerk

(Corporate Seal)

CERTIFICATE OF VOTE OF AUTHORIZATION
Attachment “B-2” to Proposal Submittal Instructions and Forms
Page 1 of 1



BIDDER'S CERTIFICATIONS

CERTIFICATE OF NON-COLLUSION: In accordance with Massachusetts General Law Chapter 40, Section 4B
Y, Chapter 30, Section 39M and/or Chapter 30B, Section 10: Undersigned certifies under penalties of perjury that
this bid or proposal is in all respects bona fide and fair and has been made and submitted in good faith without
collusion or fraud with any other person. As used in this certification, the work "person" shall mean any natural
person, joint venture, business, partnership, corporation, union, committee, club, organization, group of individuals,
or other business or legal entity.

CONFLICT OF INTEREST: The bidder must certify that no official or employee of the Town of Fairhaven has a
financial interest in the bidder's proposal or executed Contract, or in the expected profit to arise therefrom, unless
there has been compliance with the provisions of MGL C 43, Section 27 (Interest in Public Contracts by Public
Employees) and of provisions of MGL C 268A, Section 20 (Conflict of Interest Law).

INDEMNIFICATION AGREEMENT: The contracted Bidder hereby indemnifies and shall at all times save and
hold harmless the Town of Fairhaven, and its officers, attorneys, employees, and agents from and against any and all
claims (including workers' compensation and wage claims), demands, suits, actions, liabilities, damages, penalties,
judgments, and costs and expenses, including without limitation the costs and expenses of litigation, of or by anyone
that in any way is caused by, arises out of, or is occasioned by the performance, activities, operations, conducts,
negligence, or omissions of the contracted Bidder, or any of its agents or employees.

TAXES PAID: Pursuant to Massachusetts General Laws, Chapter 62C, Section 49A, the undersigned certifies
under the penalties of perjury that, to the best of my knowledge and belief, all Massachusetts State Tax returns and
all Massachusetts State Taxes required under law have been paid, and | have complied with the reporting of
employees and contractors, and withholding and remitting of child support.

FOREIGN CORPORATION: In Accordance with Massachusetts General Laws Chapter 30, Section 39L, any
foreign contractor or subcontractor is required to provide a certificate from the Secretary of State stating that such
corporation has complied with Massachusetts General Laws Chapter 181, Section 3 and 5, including the date of
compliance. Further, bidder's attention is called to Massachusetts General Laws Chapter 268A, in connection with
which the bidder is requested to submit the information requested in the signature section of this document.

COMPLIANCE. The undersigned is in compliance with all of the provisions, and shall remain in full compliance
with the provisions for the life of any Contract resulting from this solicitation. Bidder is qualified to perform any
such Contract and possesses, or shall obtain, all requisite licenses and/or permits to complete performance; shall
maintain all unemployment, workers' compensation, and personal liability insurance policies sufficient to cover its
performance under any such Contract; and shall comply with relevant prevailing wage rates and employment laws.
To the best of its knowledge and belief has paid all local taxes, tax titles, utilities, motor vehicle excise taxes, water
and wastewater bills in Massachusetts as required by Law.

SIGNED UNDER THE PAINS AND PENALTY OF PERJURY THIS DAY OF , 2006

Name of Bidder:

By:

Title:

Business Address:

City and State:

NOTE: This proposal must bear the written signature of the Bidder. If the Bidder is a partnership, the proposal
must be signed by a partner. If the Bidder is a corporation, the proposal must be signed by a duly
authorized officer or agent of such corporation.

BIDDER’S CERTIFICATIONS
Attachment “B-3” to Proposal Submittal Instructions
Page 1 of 1



SITE DESCRIPTION AND CONDITIONS OF USE
Site Description

The site containing the property to be leased is located off Arsene Street, east of the
Town’s wastewater treatment facility. The property to be leased will consist of footprint
areas of approximately 10,000 square feet each, with one wind turbine located within
each footprint area, located within the following areas:

e Two areas of 10,000+/- square feet each on Assessors Map 28, Lots 8 and/or 8A
(the North Property).

e One area of 10,000+/- square feet on Assessor Map 28, Lot 14 (the South Property).
The South Property is the subject of a conservation easement that would need to be
removed before a wind turbine could be developed.

A reduced copy of Assessors Map 28 is attached hereto as Exhibit “A”.

The site is bordered to the north by an existing bicycle path that runs east and west along
what was formerly a right of way of the New York, New Haven and Hartford Railroad; to
the east by open space abutting residences along Nasketucket Creek, the Nasketucket
River and Little Bay; to the south by properties along Edgewater and Ramsey Streets; and
to the west by properties along and off Sconticut Neck Road and Little Bay Road, and by
the wastewater treatment facility itself. A 115 kV electric transmission line runs
overhead along the bicycle path, with a 115 kV/13.8 kV substation located southeast of
the junction of the bicycle path and Arsene Street. An extension of the bicycle path runs
south and east through the site, terminating at a boat ramp along the shore of Little Bay.
Picnic areas and several abandoned structures of local historic interest are located
adjacent to the bicycle path. The site contains substantial areas that are considered salt
marshes, wetlands, vernal pools, or other water resource areas.

The North Property, which was once used as a farm, is zoned Agricultural. The South
Property is identified on the Town’s Zoning Map as the Little Bay Conservation District.

The Town has no knowledge of the presence of hazardous waste on either property,
although no 21E study has been performed. Sludge from the wastewater treatment
facility has always been hauled off-site for disposal and has never been disposed of or
applied to the site.

The North Property contains a 13.8 kV overhead electric distribution line and right of
way that runs south from the substation, then turns east to the radio tower. The Town has
leased a portion of the North Property for the operation of an existing telecommunication
tower by the Edmund Denis Revocable Trust. The tower, which is guyed on three sides,
stands 170 meters above the ground level.

The property to be leased pursuant to this RFP has been the subject of a wind turbine
feasibility study commissioned by the Massachusetts Technology Collaborative (the

SITE DESCRIPTION AND CONDITIONS OF USE
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MTC) in July 2005. The MTC Study includes sections that address the site wind
resource, site physical characteristics, site electrical infrastructure, characteristics in the
site vicinity, environmental concerns, potential wind plan configuration options, and
preliminary estimates of cost feasibility and revenue potential. [A copy of the MTC
Study is attached hereto as Exhibit “B”]. The Bidder is solely responsible for reviewing,
evaluating and making its own assessments of the information in the MTC Study. The
Town takes no responsibility, and will accept no liability, for the accuracy of any of the
information in the MTC Study.

The MTC Study did not contain any data on ambient noise levels. Noise levels in the
range of 55 to 70 dBA were measured during a recent site visit during daytime hours,
when traffic noise from distant roadways was clearly audible. The Bidder is responsible
for conducting its own noise analyses and impact assessments.

The Town has been informed that the MTC has commissioned a Phase 1 avian impact
study for the project. The avian study would involve desktop and database literature
search, consultation with local and regional avian experts, and site visits to assess
potential risk to avian species posed by the project. The results of the study are
anticipated to be available sometime in the summer of 2006.

Data on wind speeds at the site were collected by a private entity, Second Wind, Inc.,
over a 13-month period from 1992 through 1993 from heights of 21.3 meters and 39.6
meters. These data are publicly available through the web-site of the University of
Massachusetts Amherst Renewable Energy Research Laboratory (RERL) at
www.ceere.org/rerl/publications/resource_data/Fairhaven/.

A private entity has installed anemometers to collect wind data on the radio tower, but
such data have not been made available to the Town.

Several Town facilities are located on land adjacent to the site, including the Town’s
wastewater treatment facility, a public works facility and pumping station, and the senior
center (the Abutting Town Facilities). The wastewater treatment facility, which is
serviced under NStar’s G-2 Rate, consumed approximately 1,344 MWh of electricity in
2005. The other Abutting Town Facilities, which are served under NStar’s G-1 rate, have
together consumed approximately 240 MWh per year of electricity in the past. The
Town estimates that the electricity consumption of all 40 of its municipal facilities added
together is approximately 4,500 MWh per year. Other than the wastewater treatment
facility, all but one are served under NStar’s G-1 rate (the high school is served under
NStar’s G-2 rate). The Town advises Bidders that the electricity consumption data for its
municipal buildings is based on past usage patterns that might change in the future for
any of a number of reasons.

SITE DESCRIPTION AND CONDITIONS OF USE
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Conditions of Use

To be considered responsive and complete, proposals submitted in response to the RFP
must identify specific areas that the Bidder requests to lease and specific areas for which
the Bidder requests easements. The locations of the leased areas and easements shall be
subject to review and approval by the Board of Selectmen. In addition, as a prerequisite
to construction, the Bidder shall be required to apply for and acquire a special permit
from the Planning Board pursuant to the Town’s Wind Energy Regulations as set forth in
Acrticle 111, Section 198.29.5 of the Town’s Zoning By-laws, which contains a set of
design standards for wind facilities. [A copy of the Town’s Wind Energy Regulations is
provided as Exhibit “C”]. Furthermore, the Bidder should anticipate the need to apply for
an Order of Conditions from the Town Conservation Commission in the event that the
project would involve jurisdictional activities within wetland resource areas or within any
100-foot buffer zones.

For the purposes of this RFP, the Town will evaluate whether the proposed locations of
leased areas and easements appear consistent with the following Conditions of Site Use:

1. Comply with Design Standards in the Wind Energy Regulations related to location
and site design, which include the following, among others (see Exhibit ”C”):

e Setback of the overall height of the wind turbine from the nearest residential or
commercial structure, and not less than 100 feet from any property line.

e Maximum height of 350 feet from the natural grade to the top of the hub where
the rotor attaches.

e Compliance with noise requirements through either (a) a setback of 600 feet from
the nearest property line; or (b) demonstration that noise from the proposed
turbine would not exceed 60 dBA at the nearest property line.

e Requirement that wind facilities have a maximum height of 350 feet as measured
from the natural grade to the top of the hub where the rotor attaches.

e Requirement that all utility connections be underground except to the extent that
underground utilities are not feasible.

2. Minimize impact on water resource areas, including salt marshes, wetlands, vernal
pools, and other regulated areas.

3. Comply with all other applicable permit requirements and conditions.

4. Avoid interference with future expansion of the wastewater treatment facility on areas
to the south of the existing developed area.

5. Avoid interference with the operation of the existing radio tower, including both
electromagnetic interference with tower signal transmissions and physical
interference with and setback from the tower and its guy wires.

SITE DESCRIPTION AND CONDITIONS OF USE
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6. Minimize impacts on the existing recreational facilities, including the bicycle path
and picnic areas, as well as the access to and views of the abandoned structures.

Bidders are advised that the Town’s evaluation of the proposed locations of leased areas
and easements for the purpose of making an award pursuant to this RFP is necessarily
preliminary. The Town’s evaluation of proposals hereunder does not substitute for or
bind any subsequent action of the Town Planning Board as the special permit granting
authority for commercial wind facilities; the Town Conservation Commission as the local
authority responsibility for compliance with the Wetland Protection Act and for general
protection of water resource areas; the Town Building Department; or any other Town
department or agency acting in its area of jurisdiction.

The South Property cannot be used for development of a wind turbine facility until the
existing conservation easement is modified or released, which will require passage of
special state-level legislation. The Town will be responsible for undertaking the effort to
pass the special legislation to modify or release the conservation easement. The Town’s
representatives in the legislature have advised that special legislation might be filed in the
fall of 2006 with a target for enactment by mid-2007. The Town cannot guarantee that
the effort to modify or release the existing conservation easement on the South Property
will be successful. Bidders are advised that the Town takes no responsibility, and will
accept no liability, for any costs of the Bidder that are incurred in relation to the
development of a wind turbine on the South or North Property.

SITE DESCRIPTION AND CONDITIONS OF USE
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Abstract

This report presents a feasibility study of the potential for developing a wind energy site or sites on town-
owned property adjacent to the Department of Public Works (DPW) Wastewater Treatment Center in the
town of Fairhaven, Massachusetts. The wind consulting team of ESS Group, Inc, Northern Power and La
Capra Associates, Inc. conducted the study under contract to the MTC. Multiple wind energy plant
configurations were investigated for the site project area. Analysis covered the site wind resource, site
physical characteristics, electrical infrastructure, and characteristics in the vicinity of the site,
environmental concerns and preliminary estimates of energy costs. The goal of the study was to identify
and evaluate issues that may affect the ability to install and effectively operate wind turbines at the
project site.
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1.0 INTRODUCTION

The ESS Group, Northern Power and La Capra Associates team has been retained by the MTC to conduct
a wind turbine feasibility study for a site located in the town of Fairhaven, Massachusetts adjacent to the
DPW / Wastewater Treatment Facility (WWTF) on Arsene Street (Figure 1-1).

The town of Fairhaven is investigating the feasibility of installing up to two 1.5 MW-class wind turbines on
town-owned property. The town is contemplating two possible ownership arrangements: (1) Private
Developer Lease arrangement, wherein a private developer would own and operate the turbines and the
town would receive lease payments for the use of the property and possible purchase of wind generated
power, with the funds being used to offset town electrical costs; and (2) a town-owned wind turbine
project. Electricity produced by the wind turbines would be utilized by the WWTF and other town
facilities (with the goal of reducing sewer and electric rates), and the balance of the excess production
would be marketed.

This analysis has been undertaken to evaluate the feasibility of the proposed project from a number of
perspectives, including: site wind resource, site physical characteristics and electrical infrastructure,
characteristics and impact on the site vicinity, environmental concerns, and required permits and
approvals. The study is also designed to identify and evaluate potential wind turbine configurations,
including estimates of wind plant costs and performance.

The town owns two adjacent parcels off of Arsene Street that are potential locations for wind turbines.
The southern most parcel is conservation land and is not being considered as the primary location for the
turbines at this time by the town. Two potential configurations have been examined; (a) siting two 1.5
MW turbines on the northern portion of the property (adjacent to the WWTF) and (b) siting additional
turbines on the southern portion of the property although it is designated as conservation land. In order
to prepare a Siting Screening analysis, a site visit was conducted on February 2, 2005. During the visit,
the site was walked and the surrounding area investigated. Information was also reviewed with
representatives from the town of Fairhaven.

The Site Screening Assessment report prepared in March 2005 presented information covering the many
factors involved in creating a successful wind power plant at the Fairhaven site. This early phase of Site
Screening is intended to uncover barriers and obstacles to the development of a project. Several options
for wind plant configurations were evaluated in relation to site factors, the surrounding community, and
economic value. Based on the results of the Site Screening analysis, it appeared that a project consisting
of 2 wind turbines at the site was viable and therefore this Feasibility Assessment was undertaken to
examine the project in additional detail.
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2.0 SITE WIND RESOURCE

The quality of the wind resource at a given site is the most critical factor in a successful wind project as
wind is the fuel that powers the generator. The Fairhaven site is a coastal, flat plain, exposed to the sea
to the south, with the center of Fairhaven to the west. Trees and obstructions on site and to the west,
and southwest, while not significant, do impact the prevailing southwest winds. This assessment focused
on the northern parcel(s) for reasons described earlier. This parcel is farther inland, and more protected
than the south parcel.

On-site data was collected during 1992 and 1993 at a low elevation (39 and 21m) as compared to the
standard 80 meter turbine height. Wind shear values for this data present a concern as they are not
consistent with values typically found at other sites or with industry values. This inconsistency made it
difficult to predict the resource at higher elevations. However, using the available data, the annual
average wind resource at the standard turbine height of 80 meters was determined to be 6.5 m/s. This
wind resource is on the low end of that required for commercial wind generation as described in more
detail below.

More recent data has been collected by a proposed developer of the site at a higher elevation on the
existing radio tower. The complete data set was not available to our team in the preparation of this
assessment and it is not public data. However the data was analyzed by Renewable Energy Research
Laboratory (RERL) and resultant capacity factors and production data based on this wind speed
information was provided by MTC. In the RERL analysis, predicted capacity and production values were
extrapolated for turbine hub heights of 80 and 100 meters based on the data that was collected at lower
heights. This data for the 80 meter tower, with adjustments for losses, is used in Section 8 of the report
to estimate costs and production. Estimates were not made for the 100 meter hub height based on the
representations of two vendors that a tower of this height is unavailable! as described in Section 7.

The site is very sensitive to height and the wind shear component as discussed below. Additional data,
preferably at proposed turbine height or wind shear data (such as SODAR) would be helpful in evaluating
a wind generation project

Analysis of Available Data

Table 2.1 presents the measured and predicted annual average wind speeds from the 1992-93 data
at the Fairhaven site, the AWS Truewind wind resource maps, and the New Bedford Airport Data.

! One vendor, Gamesea, may be offering a 100 meter tower, but discussions with the Gamesea representative did not result in an
indication of when the tower might be available.



Table 2.1: Measured and predicted annual average wind speeds

Parameter RERL | AWS New_ Bedford
Airport
Height of Measurement (m) 39.6 70 10
Measured annual average wind speed (m/s) | 3.9 6.4 3.7
Predicted wind speed at 80m (m/s) 6.5 6.4 4.9

Three sources of wind data were reviewed for the assessment; 1992 — 1993 monitoring data from
the Fairhaven location, Truewind wind resource maps, and monitoring data from the New Bedford
Airport. Data from Logan airport was also reviewed for comparison with monthly wind speed
fluctuation. The wind speed data from the Fairhaven site was collected by Second Wind, Inc. of
Somerville, Massachusetts over the period from August 19, 1992 through September 23, 1993. The
data set is made up of ten-minute wind speed averages from heights of 21.3 meters and 39.6
meters. This data is available from the University of Massachusetts Amherst Renewable Energy
Research Laboratory (RERL) website at

http://www.ceere.org/rerl/publications/resource data/Fairhaven/.

Though not based on direct measurement of wind speed at the site, the wind maps made by AWS
Truewind, LLC, provide an indication of the winds that can be expected at the site. The New England
map predicts wind speeds at a spatial grid resolution of 200m through the application of an advanced
numerical atmospheric model that integrates the average roughness of the ground, topography, and
existing surface and upper-air wind data. The available wind statistics include annual and seasonal
average wind speed at four heights above effective ground level, the frequency distribution of wind
speed and wind direction, and the wind power density. As the area in question is forested, the
effective ground level for the AWS model is likely about 10m, making their 70m wind speed
predictions approximately equivalent to an 80-meter hub height.

The New Bedford Regional Airport is approximately 8 kilometers from the site and provides the next
nearest direct wind speed measurement data (see figure 1). The National Weather Service collects
and catalogues hourly wind speed data at the airport, likely at a height of 10m. Data for the calendar
years 2002 and 2003 was purchased through the Northeast Regional Climate Center at Cornell
University. The airport is farther inland as compared with the Fairhaven site, so it is expected to have
lower wind speeds. This data provided a measure to confirm the long-term expected averages, and
for correlation when creating diurnal, and monthly averages. This data was scaled up to account for
wind shear.

Wind Shear



When predicting the wind speeds expected at the hub height of a wind turbine that is different than
the height of measurement data, a relationship of wind speeds at different heights must be
determined. The standard equation used for this is:

a
V _ V H hub
hub — " measured H
measured

Where Vi is the wind velocity at hub height, Vieasured iS the velocity that was measured, Hyyp is the
height of the hub, Hneasured iS the height at which the measurement was taken, and o is the shear
that relates the wind speeds at the two heights. The value of the shear is based on surface
roughness. The smoother the surface is, the lower the shear value, and the less the wind speed
changes between different heights. Typical values of shear are between 0.1 for coastal sites and 0.3
for densely wooded areas with 1/7" (0.14) being the industry standard when shear value is
unknown.

The difficulty in predicting the wind speed at the site is predominantly due to not knowing the wind
shear at the site. Using the above equation, the shear between the two RERL anemometers averages
1.0, far above the bounds for what would be expected. However, when this shear value is used, the
RERL data predicts virtually identical wind speeds at an 80m-hub height as the AWS Truewind
predictions, possibly validating that this is a reasonable value.

However, AWS Truewind gives wind speed predictions at four heights and the average shear
between them is only 0.19. The speeds they predict at a height of 30m, which is between the height
of the two RERL anemometers, is far above the speeds measured by RERL. As the hub height rises,
the shear effect lessens, so it is possible that by underestimating the shear, the AWS Truewind values
were too high for heights close to the ground but approach accurate values as the height is
increased. It must also be remembered that the AWS Truewind data is generated by a general

model, and can never replace actual site data at proper elevation.

Using the shear calculated between the RERL anemometers, the speed at 80m could be expected to
be 6.5 m/s. If the industry standard shear of 1/7"", were used - speeds of only 4.3 m/s could be
expected. As the RERL data is direct measurement, taken at the site in question, and as it is similar
to the AWS Truewind it is our inclination to treat it as the most reliable source of information.

Monthly and Diurnal Wind Speed Patterns

The available wind data was reviewed and analyzed to produce a graph depicting the monthly
fluctuation of wind speed by site and in the case of Fairhaven, by height and to show the diurnal
pattern.



Figure 2-1: Monthly Wind Speed Fluctuation
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The values shown are the actual measured data at the listed heights and have not been corrected for
height (shear factor). The annual fit shows good correlation with the longer term data. The
seasonal fit does not meet the summer peak demand in southern Massachusetts, but does coincide
with winter demand. This graph should not be used to predict the energy density of the site.

The annual average diurnal wind speed was also plotted for the two measured heights at the
Fairhaven site and for the New Bedford Data. The data curve shows a good fit with expected typical
daily energy usage patterns.



Figure 2-2: Annual Average Diurnal Wind Fluctuation
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3.0 SITE PHYSICAL CHARACTERISTICS

The Town of Fairhaven property is a large tract divided into two parcels (North and South Parcel) with
the town waste treatment facility adjacent to the north west border. It contains commercial use in the
form of a guyed radio tower and is generally near residential and natural areas, including coastal and
inland wetlands. The site characteristics are more completely described in section 5.1.

The soils are suitable for foundation construction, although water table height may require more
consideration and result in an alternative design to a standard foundation. Power and communications
conductors will require proper conduit precautions for possible water ingress. Safety concerns are
minimal as the site does not appear to be active, and the turbines would be located in the central part of
the parcel rather than near the shoreline, residential areas or property boundaries.

The two parcels are level, accessible, and suitable for construction of wind turbines in general. The north
parcel is far more conducive to development, presents fewer concerns, and has better access. The actual
land area available for location of wind turbines given identified site constraints is minimal (See Figure 4).
A number of physical and regulatory constraints were considered and resulted in the available space for
turbine placement. These included:

e Zoning requirements as described in Section 5.2.1
¢ A noise buffer for the residential areas to the west



e A set back from the radio tower and its guy wires, to maintain safe physical distance and to
provide for the FM radio transmission.

e Ensure turbines would be outside falling radius of 115 kV power line

e A setback from the vernal pond

e Limitations presented by the coastal and inland wetlands and flood zones

The more restricted area was then evaluated for turbine locations. Turbine spacing was optimized to take
best advantage of the prevailing and “power” winds, avoid turbulence from structures or other site
conditions, and minimize array losses (turbulent air downwind of a turbine can degrade performance of
the next turbine). The turbines were sited three and one half to four rotor diameters apart in a NW to SE
direction. The row orientation is perpendicular to the prevailing winds, while ensuring no or minimal
overlap during WNW winds, NE power winds from storms, and winter weather patterns. The turbines
have been laid out in a row, offering a smooth aesthetic or visual perspective when viewing from the
town center, Interstate Route 195, and the residences to the east. The radio tower is sighted between
the two turbines on the northern parcel, offering a similar view pattern from vantage points.

The North parcel is an appropriate location for wind power, with minimal impact to town and private use,
while having excellent access to the needed infrastructure. The southernmost parcel although not being
considered initially by the town for development due to it classification as conservation land, was
generally reviewed for suitability. While exhibiting many of the same attributes as the northern parcel, it
is more problematic do to more recreational/private use, vicinity to residential, coastal areas
pedestrian/recreation use, and requirement for the construction of an entirely new access road leading in
from the North parcel.

Equipment delivery

Transporting equipment to the site may be accomplished by bringing it in via sea to the state pier in New
Bedford. From there it could be brought over road to the site in Fairhaven. Several turns at intersections
will be difficult for the large blades. Leaving the state pier would be a straight run to the intersection with
Route 18. A 90-degree right turn would need to be made at the intersection but due to its width and
with traffic control could be negotiated. Route 18 is essentially a straight road to the intersection with
Interstate 195. There are several overpasses that would need to be negotiated; two pedestrian
walkways, a railroad crossing and two road crossings (Route 6 and Hillman Street), thereby requiring a
low boy trailer. The on ramp for 1195 is a gradual merge, which should not present a difficulty. There
are two overpasses on 1195 to go under, Main Street and Alden Road. From 1195 the ramp onto Route
240 is a gradual merge that should not present an issue. At the intersection of Route 240 and Route 6 a
right turn onto Route 6 is required. This may present difficulty even though it is fairly wide. The final
right turn onto Arsene Street may present the most difficulty as it is a 90-degree turn and the Route 6
median may be close enough to present an obstacle. There are also utility poles on either side of the
Arsene street entrance. An alternative may be to continue across Route 6 to the bike path and to use the
bike path for access to the site area or possibly use the parking lots at the shopping center and



Community building at the Route 6 Route 240 intersection to move the equipment. This would still pose
a tight turn to get into the parking area. Alternatively a crane could be staged and lift off the transport
vehicle and into the parking lot and then move equipment across the lot to the site area.

Another alternative may be to bring the equipment up the Acushnet River and off load at a marina
adjacent to 1195. This would avoid the Route 18 section of the route. Another possibility would be to off
load the barge up New Bedford Harbor at Popes Island where it could possibly off load to the east of the
swing bridge and have direct access to Route 6. From there it is a straight run to the Arsene intersection.

These logistics will require planning and forethought, but should be able to be accomplished for the
proposed turbines (i.e. 1.5 MW class).

4.0 SITE ELECTRICAL INFRASTRUCTURE

The North parcel site is adjacent to a 115kV transmission line with an existing substation near the
northwest corner of the Town property. Good access is available, and space exists for adding to the
substation if the wind plant is built out fully. In addition, a 13.8kV distribution line runs into the North
parcel — through the wastewater treatment plant, and along the existing road to the radio tower. The
13.8 kV line would be suitable for two turbines or possibly more. The turbines can be connected via
buried conductors from the transformer to a suitable pole location.

The site loads consist of several electric meters belonging to the town and include the WWTF, sewer
pump station, public works building, recreation center and Council on Aging building. The largest load is

at the wastewater treatment plant, which consumes approximately 1,110 MWh annually.

5.0 CHARACTERISTICS IN THE SITE VICINITY

5.1 General Site Characteristics

The site being considered for the turbine installation is on Sconticut Neck in Fairhaven, Massachusetts
(Bristol County) adjacent to Little Bay (Figure 5-1). The site consists of two parcels, a northern? and
southern®, both generally undeveloped wooded land totaling approximately 126 acres of town-owned
property. The site is adjacent to the town Wastewater Treatment Facility and bordered by residential
development along the southeastern edge of the site. The northern reach of Little Bay shoreline
establishes the eastern edge of the site with several residential cottages at the water’s edge along
the northeast boundary. The northern edge of the property is bordered by a railroad grade /
recreational bike path and DPW facilities. Several unpaved roads and hiking paths provide access to
interior portions of the generally level site.

2 Parcels 8, 8A, 8B, and 9 as shown on the town Assessors maps and approximately 53 acres in size
3 Parcel 14 as shown on the town Assessors maps and approximately 83 acres in size



The most prominent feature on the site is an existing telecommunication tower. The tower, owned
by the Edmund Denis Revocable Trust is registered with the FCC (registration number 1004503), is
guyed on three sides and stands 170 meters (558 feet) above ground level.

Huttleston Avenue (Route 6) is the primary highway route into this area of Fairhaven and is located
approximately 0.1 mile north of the site. Access from Route 6 to Interstate 195 is via Route 140 that
runs north/south and is less than 1 mile from the site. Direct access to the site is via Arsene Street, a
local roadway that is used primarily by DPW traffic and light service vehicles.

The topography of the site is generally level, approximately 20 feet National Geodetic Vertical Datum

(NGVD) 1929, and topography of the surrounding area increases gently to the west (approximately
2% slope) reaching a maximum elevation of 50 feet.

5.2 Land Use and Community Acceptance

Land uses immediately surrounding the site consist of salt marsh, residential development and town-
owned utility uses. One telecommunication tower, broadcasting FM radio signal is located within the
proposed site. Telecommunication systems located on the tower and possible effects from the
turbines are described below in section 5.7. Residential areas are located along the western edge of
the property off of Sconticut Neck Road, and along the northeastern edge of the property along
Pierce’s Point Road. Adjacent uses to the south, southeast and east consist of undeveloped salt
marsh. The town’s Wastewater Treatment Center and DPW facilities predominate the north and
northwestern edges of the property. A recreational bike path utilizing a raised railroad bed borders
the northern edge of the property. Sensitive receptors in the area include the Leroy Wood School
(approximately 2000 feet west of the site) and a Senior Center approximately 1000 feet northwest of
the site.

The turbine(s) will be mounted on towers approximately 80 meters (260 feet) tall with a blade
diameter of approximately 77 meters (252 feet) or 82 meters (269 feet) depending on whether
General Electric 1.5sl or Vestas V82 turbines are selected. This will make the height of the turbine
when the blade is in the vertical position approximately 118.5 meters (389 feet) or 121 meters (397
feet). The elevation of the site location sits approximately 10-20 feet below the elevation of the
residential areas to the west and approximately 10 feet above the elevation of the residential areas to
the east. The turbines will be visible from the residences in the area of Sconticut Neck Road and
Pierce’s Point Road. The site is wooded which provides some opportunity for buffer.

The anticipated level of community acceptance is reasonably high. The town of Fairhaven appears to
be in favor of wind energy as a means of reducing electric costs and minimizing environmental
impacts. A new section was added to the Fairhaven Zoning Code by vote at the May 1, 2004 Town
Meeting to encourage and address the locating of commercial wind turbines within the town. Based



on discussions with town officials, the Selectmen, the Finance Committee and the Buzzard’s Bay
Coalition have indicated initial support for the project.

It can be anticipated that the main community reaction to the turbines would be due to visibility.
Visibility can be a highly subjective matter. Some find the appearance of the turbines to be positive,
and others find it to be negative. Experience with the Hull wind turbine has shown that the visual
aspect has not proved to be detrimental at that location. Either the 1.5 MW GE turbine or the 1.65
MW Vestas V82 turbine will be considerably taller than the Hull turbine so the turbine(s) will be
visible for some distance from the site. However, the site is located in a wooded area where trees
will provide some amount of visual buffering/screening and the presence of the existing
telecommunication tower has provided an opportunity for residents to become accustomed to tall
structures on the site.

5.3 Visibility Assessment

To assess the potential visibility of the proposed wind turbine from key receptors in Fairhaven, a
visual study was conducted. The proposed wind turbine is a GE1.5sl rated at 1.5 MW output. The
turbine will be approximately 389 feet in height above ground level (AGL) to the tip of the blades.
The base of the tubular steel tower will be approximately 15 feet in diameter narrowing to 10 feet at
the base of the nacelle. The turbine blades are constructed of a fiberglass reinforced plastic (FRP).
Both the turbine and the tower will be completed with a non-glare finish to reduce reflections and
visibility.

5.3.1. Viewpoint Locations

Visually sensitive receptors, such as residential, community, recreational, historic and scenic
areas, that were expected to experience Project visibility were selected based upon guidance
from Town of Fairhaven officials, a review of maps and a field reconnaissance of the area
surrounding the site on April 13, 2005.

Because the proposed wind turbine will be proximal to the existing WIFD-FM radio tower near
the Town'’s recycling facility, regional visibility of this 558-foot-high existing structure was used as
a worst case to determine whether the smaller proposed turbine would be visible. The locations,
called viewpoints, were also selected to provide assessment of Project visibility within a range of
distances (from less than 0.25 to 1.5 miles) and directions from various publicly accessible areas
in Fairhaven. Viewpoint locations included:

e The Weeden Road residential area and Town bike path to the east of the site;

e The Fairhaven Senior Center and Antone “Hawk” Medeiros Recreation Center west
of the site at 229 Huttleson Road;

e The Leroy Wood School, also west of the site on Sconticut Neck Road;

10



e The G. Bourne Knowles Nursery on Route 6, northeast of the site;

e The beach at Fort Phoenix State Reservation and historic fort to the west of the
site;

e The Town boat ramp off of Sconticuit Neck Road to the south;

e West Island also to the south; and

e The intersection of Bridge Street and Alden Road (by the Pasta House Restaurant),
in @ commercial area to the north-northwest of the site.

A general reconnaissance of the downtown area of Fairhaven was also conducted on April 13,
2005. Downtown visibility of the existing radio tower was found to be largely limited by
intervening buildings and mature vegetation, with the exception of partially screened views down
east-facing streets. As a result, no viewpoint locations were selected in the downtown area, as
more open views at a similar distance were available from the Fort Phoenix State Reservation
beach.

5.3.2 Field Documentation of Viewpoints

The locations above were visited on April 13, 2005. If visibility of the existing radio tower was
found, the photodocumentation location was recorded using Global Positioning Survey (GPS)
equipment, to assure accuracy of the surveyed camera location relative to features on aerial
photographs of the area. The GPS equipment included a Trimble Pro XR and Trimble TSC1 data
collection unit, configured for sub-meter accuracy.

Color photographs toward the proposed wind turbines were taken using a Canon EOS Digital
Rebel camera. The existing radio tower was used to determine the appropriate bearing for the
camera, so that the wind turbine would be generally centered in the field of view of each
photograph. Photographs were shot with a 150 mm lens using a focal length of 33 mm, which
corresponds to a focal length of 50 mm on a film camera. This focal length on the camera best
represents what the human eye perceives.

At each viewpoint, the most open publicly available ground level view was selected for the
photographs. In the case of the Senior Center, the most visible worst case location was at the
far northeast corner of the parking lot (Viewpoint 2A). Because most visitors to the center would
not experience views from this location, a second viewpoint was recorded from the walkway on
the east side of the building (Viewpoint 2B). The view toward the wind turbine at the latter was
partially screened by low trees, and although not the worst case view from the Senior Center, it
is typical of views that many visitors would experience.

Character photographs were also taken of the viewpoint locations as shown in Figures 5-2

through 5-7. The photographs were taken prior to leaf out, and thereby minimized screening,
which would be provided by deciduous vegetation during the warmer months. Although the
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forecast called for clear skies on the field day, weather conditions ranged from hazy sunshine

with high clouds in the morning, to thickening clouds in the mid-afternoon.

Table 5.3.2-1

presents the representative viewpoint areas and describes the area type, distance and potential

visibility of the wind turbines.

Table 5.3.2-1: Summary of Viewpoint Locations

WTG = Wind Turbine Generator

5.3.3 Visual Simulations

View- Viewpoint Area Location Area Type Distance Potential Visual
point from Visibility | Simulation
closest
WTG (m/ft)
VP 1 Site: Near MJFD-FM radio tower — Municipal 231/700 Yes No
outside fence by tower DPW West
near Town bike path Recreational
VP 2a | Fairhaven Senior Center and Antone | Community 477/1,565 Yes Yes
“Hawk"” Medeiros Recreation Center | On Route 6 Northwest (from NE
at 229 Huttleston Avenue corner of
(Route 6) parking lot)
VP 2b | Fairhaven Senior Center and Antone | Community 475/1,565 Partially No
“"Hawk” Medeiros Recreation Center | On Route 6 Northwest screened
East side walkway
VP 3 G. Bourne Knowles Nursery Commercial 527/1,729 Yes No
Route 6 On Route 6 Northeast
VP 4 Mark Drive vicinity in Weeden Road Residential 884/2,900 Yes Yes
residential neighborhood East
VP 5 Town bike path at Weeden Road Residential 700/2,297 Partially No
Recreational East screened
VP 6 Leroy Wood Elementary School Community 643/2,080 Partially No
60 Sconticut Neck Road Residential West screened
VP 7 Sconticut Neck Road municipal boat | Recreational 2,331/7,647 Yes Yes
ramp off Shore Drive Residential South
Waterfront
VP 8 West Island Recreational | 5,255/17,240 Yes No
At Memorial Drive causeway and Residential Southeast
beach Waterfront
VP9 Beach at Fort Phoenix State Recreational 2,367/7,766 Yes Yes
Reservation Historic West
Waterfront
VP 10 Pasta House Restaurant Commercial 1,307/4,288 Partially No
Bridge Street and Alden Road North screened
VP = Viewpoint
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Four locations were selected from the viewpoints and visual simulations of the proposed wind
turbines were prepared as shown in Figure 5-8. The selected locations present views from the four
compass points and represent differing land uses including residential, recreational, waterfront and
community. A description of anticipated visibility of the wind turbines and the visual character of the
area is provided at each of the simulation locations below. Visual simulations are shown on Figures
5-9 through 5-12.

Viewpoint 2: Northeast Corner of Parking Lot Fairhaven Senior Center and Antone
“Hawk"” Medeiros Recreational Center

Viewpoint 2 shows the existing view from the location at the northeast corner of the parking lot
at the Senior Center. This location was selected because it offered the most open publicly
accessible view of the proposed Project. The existing view (Figure 5-9, top photo) includes low
deciduous foreground vegetation, two-story commercial buildings in the foreground, the radio
tower, and the tops of a transmission structures above the trees in the background.

The visual simulation of the built Project (Figure 5-9, bottom photo) indicates that most of the
proposed WTG towers and all of the blades will be visible above the intervening vegetation,
approximately 0.30 mile south of the Viewpoint 2 location.

Most visitors to the Center do not limit themselves to the northeast corner of the parking lot.
Those views of the wind turbines likely experienced by most visitors would be more effectively
screened by the existing intervening deciduous trees and other vegetation along the Center’s
southeastern property line, especially during leaf-out.

The Viewpoint 2 simulation also represents fleeting views of the Project that would be
experienced by travelers along Route 6.

Viewpoint 4: From Mark Drive in Weeden Road Neighborhood

Viewpoint 4 is at the location in the Weeden Road residential neighborhood that was found to
have the most open publicly accessible views toward the Project. The existing view (top photo
on Figure 5-10) looks southwest from Mark Drive across a large expanse of open maintained
lawn. Large recently built homes, backyard shrubs and young trees, and children’s’ play
equipment can also be seen in the existing view. The radio tower is clearly visible from this
location in the neighborhood.

In the proposed view (bottom photo of Figure 5-10), the turbine structures, blades and nacelles
are visible above the forest vegetation in the background. The two wind turbines bracket the
existing radio tower, which appears significantly higher (though more narrow) than both wind
turbines from this perspective, approximately 0.56 miles from the nearest turbine. The view
from Viewpoint 4 represents a worst case view from ground level in the Weeden Road
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neighborhood. Most homes in the greater neighborhood are older with more mature vegetation,
which partially screens views, especially during leaf out. As vegetation gradually grows in this
young neighborhood, additional screening of views can be expected.

Viewpoint 7: From the Sconticut Neck Boat Ramp

Viewpoint 7 is located out on the dock at the Sconticut Neck public boat ramp, about half way
down Sconticut Neck on the peninsula’s east side. The ramp is on Nasketucket Bay within
Buzzards Bay. Therefore Viewpoint 7 represents views from a recreational resource and is also
indicative of what might be experienced by near shore boaters looking toward the mainland. The
existing view (top photo of Figure 5-11) shows the radio tower in the background, behind beach,
jetty, and a large shorefront home. Other residential structures with associated mature but
relatively low seaside vegetation, and a large parking lot at the boat ramp are in the vicinity.

The proposed view (bottom photo of Figure 5-11) shows one turbine structure and its blades
near the radio tower with the second turbine being blocked from view by the house in the
foreground. At this distance (1.45 miles) the nacelle is not visible. The lowermost portion of the
base of the turbine is screened behind the jetty and intervening vegetation on the DPW site.
From most residential locations on the Neck, including an open area of new homes at Wilbur
Point at the Neck’s southern tip, views are at least partially screened by intervening structures
and vegetation. It should also be noted that views from shorefront homes are typically oriented
toward the water, and therefore, existing views from the southern and western portions of the
Neck will not likely be affected.

Viewpoint 9: Beach at Fort Phoenix State Reservation

Viewpoint 9 is located at the base of a jetty at the waterfront along the beach at Fort Phoenix
State Reservation, approximately 1.47 miles from the nearest turbine to the east. The
reservation contains recreational, scenic and historic resources. The reservation encompasses
over one-half mile of beachfront, with open views oriented to the south over Buzzards Bay and
west to the busy New Bedford waterfront. The reservation also contains the remains of Fort
Phoenix, a Revolutionary War fort that is listed on the National Register of Historic Places.

The existing view from Viewpoint 9 (top photo of Figure 5-12) looks east along the shorefront
toward the radio tower. The beachscape is in the foreground with low vegetation visible above
the upper beach; several homes are nestled within the near shore vegetation. The radio tower
can be seen in the background, though its lower portion appears to be hidden behind the slight
topographic rise of the upper beach, and intervening vegetation.

The proposed view (bottom photo of Figure 5-12) shows both turbines in the distance. From this

perspective, one turbine appears nearly adjacent to the existing radio tower. The blades can be
seen, but the nacelles are not visible due to the distance. The lowermost portions of the
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structures also appear to be obscured by topography and intervening vegetation. The view from
Fort Phoenix, though not simulated, is similar to this view. Fort Phoenix is slightly more distant

(approximately 0.1. mile west of Viewpoint 9), but is topographically about 15 feet higher than at
the Viewpoint 9 location. Distant open views of the turbines can be expected from the fort itself.

The distance between Viewpoint 9 and the turbines is similar to the distance between the Town
center of Fairhaven, including the municipal offices. However, the closely set multi-story colonial
buildings and tall mature trees screen most views toward the turbines from this area. Occasional
limited views of the existing radio tower (and therefore the Project) are available down east-
facing streets.

5.4 Zoning

The northern portion of the area under consideration is zoned* Residential / Agriculture and the
southern portion is zoned Residential. At the May 1, 2004 Town Meeting a new section was added to
the Fairhaven Zoning Code to address commercial wind energy facilities. Figure 5-13 shows the
required setbacks. Section 198-29.5 of the Code encourages the use of wind energy while
minimizing impacts, and grants special permit granting authority (SPGA) for such facilities to the
town’s Planning Board. The new section is specific in its requirements for site plans, visual
renderings and information required for an application to be considered complete (§198-29.5. C). The
application must include proof that the project is in compliance with the FAA and other applicable
state and federal regulations.

The Planning Board will review the application and grant a special permit if all design standards
required in the Code have been met, and they determine that “the location of the wind facility is
suitable and that the size, height and design are the minimum necessary for that purpose.” The
Code allows for the SPGA to impose conditions on the permit “as it finds reasonably appropriate to
safeguard the neighborhood.” The Code requires a number of design standards, the most notable
of which include:
e Setback provisions from existing structures (no closer than the turbine height to the tip
of the vertical blade)
e Setback provisions from property lines (minimum of 100 feet)
e Maximum height limit (350 feet to top of hub)
¢ Noise limits (not to exceed 60 dBA as measured from the closest property line. “This
standard can be met through a 600 foot setback from the nearest property line and
otherwise must be demonstrated by the applicant through scientific analysis to the
satisfaction of the SPGA” 7)

4 Based on Mass GIS January 2002

® Fairhaven Code 09/30/2004 §198-29.5 E (1)
® Fairhaven Code 09/30/2004 §198-29.5 E (2)
7 Fairhaven Code 09/30/2004 §198-29.5 D (12)
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e Accommodations for removal of structures, including bond, escrow or other financial
instrument acceptable to the SPGA

Section 198-9 provides for variances under certain conditions and specific criteria.

5.5 Airspace and FAA Notification

Several airports are located in the vicinity of the proposed site. These include

¢ New Bedford Regional Airport approximately 5.5 miles northwest
e Taunton Airport approximately 15 miles northwest

e Plymouth Municipal Airport approximately 19 miles north

e QOtis Air Force Base approximately 16 miles east

e Martha’s Vineyard Airport approximately 20 miles southeast

¢ Newport State Airport approximately 23 miles southwest

The Federal Aviation Administration (FAA) requires notification and possible subsequent obstruction
marking and lighting on structures that may impact the National Airspace System in accordance with
guidance in the FAA’s Advisory Circular AC70/7460-1K Obstruction Marking and Lighting.

Notification involves submitting a Notice of Proposed Construction or Alteration form (FAA Form
7460-1) to the FAA Regional Air Traffic Division office. Based on review of the FAA requirements and
given the height of the proposed turbine(s), submittal of the Notification form will be required.
Structures greater than 200 feet above ground level and within 3 nautical miles of an Airport may be
considered an obstruction to air navigation® requiring an aeronautical evaluation.

Marking and/or lighting requirements of structures varies depending on height, terrain, weather
patterns, geographic location, and in the case of wind turbines, the number of turbines and the
layout of the design. The FAA will recommend the use of only those markings and/or lighting
systems that meet an acceptable level of safety to air navigation.

Wind turbine support structures with a height greater than 200 feet AGL may require marking (for
example, alternating red and white paint scheme), although this has not been a common practice.
Flashing aviation red obstruction lights may be required to operate during night hours. Lighting via
flashing white obstruction lights is normally recommended by the FAA for structures with a height of
200 feet AGL or higher. When medium intensity flashing white obstruction lights are installed on
structures with a height less than 500 feet AGL, other marking methods such as painted bands may
be omitted. High intensity flashing white obstruction lights are not typically recommended on
structures with a height less than 500 feet AGL. Based on experience at other sites, it is anticipated

8 14 CFR 77.23(a)(2)
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the FAA will require dual lighting with white medium intensity daytime lighting and medium-intensity
red obstruction lights at night with the longest allowable off-cycle during nighttime hours in order to
balance visual concerns and potential impacts on birds and bats (some of which may be attracted to
certain types of lighting) with the need to ensure safe air navigation.

The site already has a tall radio tower structure, which, at a height of nearly 560 feet agl, is
significantly taller than the proposed turbines. Marking lights will be required but it is not anticipated
that the turbines will be classified as a hazard to air traffic by the FAA given the distance from the
various airports and the presence of an existing structure of greater height. Notification of the FAA is
recommended to confirm there will be no air traffic hazard issue.

5.6 Noise

Massachusetts state law does not allow a rise of 10dB or greater above background noise levels at a
property boundary (Massachusetts Air Pollution Control Regulations 310 CMR 7.10). This sound level
is unlikely to be reached at the property bounds. Turbines of the type being considered for this site
are relatively low in noise generation from both the mechanical components and the rotor rotation.
Additionally, the predominant winds at the site will tend to somewhat minimize any noise propagation
toward the closest residential areas. Town Zoning By-laws also impose a noise limit as described
previously.

Noise propagation should not be an issue for the prevailing winds (summer from the southwest to
west and winter from the northwest), as they will blow toward the less populated coastal edge of the
property. Noise may present a concern to be further studied during less frequent northeast winds, as
they would blow towards residences southeast of the site. These northeast winds are also more
prevalent during the winter months, which coincide with limited foliage “barrier” of the deciduous
trees. The positive aspect is, residences tend to be more closed in the colder months, and inhabitants
spend less time outside. The closest turbine on the northern parcel will be sited approximately 750
feet from the nearest residence and therefore, based on the distance and prevailing winds, it is likely
it will not be audible or in a worst case minimally audible and not present noise interference issue.
The final design will specify the number of turbines, locations and noise performance characteristics
at which time conformance with the DEP Guideline and town zoning by-law will be examined further.

5.7 Telecommunications

Most telecommunications systems generally operate on a line-of-sight basis. This means that the
source of the transmission and the receiving antennae operate on a linear path. Wind turbine
structures, therefore may have the potential to interfere with communication systems if they are sited
within the line of sight between the transmitter and receiver, an occurrence known as “shading”.
Wind turbines are however, tall slender structures as compared to mountains and large buildings,
which are more typical of features or structures that may cause shading. Information provided by
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the owner of the telecommunications tower on the site indicates that tenants on the tower include
such equipment as FM transmitters, cellular communications, police and fire antennas. No
microwave was specifically identified.

The turbines need to be located on the site such that they are not in a direct line with the microwave
communication path. Although preliminary review of the FCC microwave license database did not
indicate possible microwave path interference, it is recommended that a more detail review be
conducted prior to final turbine siting. It is generally known that wind turbines do not interfere with
cellular telephone reception®. In areas of the United States with very large numbers of turbines and
high densities of turbines no problems have been reported with cell phone service®. Radio
communications such as AM and FM have not been reported to be effected by wind turbines.*
Likewise there have been no reports of interference from wind turbines with VHF radio, radar or GPS
systems?!

Based on this preliminary review, the possibility of interference to telecommunications such as
cellular, AM and FM radio, VHF and microwave systems from wind turbines does not appear to be a
significant issue. However, in addition to verifying any microwave paths, it is also recommended that
a firm specializing in telecommunications review the site to verify there will be no inference, in
particular to FM radio as the radio station has express an interest in this matter.

6.0 ENVIRONMENTAL CONCERNS

Based on a review of Massachusetts GIS (MassGIS) database, no rare, threatened, or endangered
species have been identified in proximity to the WWTF site. The Nasketucket River, Little Bay, and their
associated salt marshes bound the site to the east. Resource areas under the Massachusetts Wetlands
Protection Act near the eastern portion of the site includes salt marsh, land under ocean, land containing
shellfish, land subject to coastal storm flowage (LSCF) (i.e., 100-year flood boundary), riverfront area
(RFA) and possibly coastal bank. Each of these resource areas also has an associated 100-foot buffer
zone. Coastal bank is a resource area that requires land survey and a series of calculations in order to
determine if the resource area is present. For the purposes of this feasibility study, coastal bank was
approximated using USGS topographic mapping.

Ten inland wetland resource areas are mapped on the site. Nine are mapped as wooded swamps and one
is mapped as a shallow marsh. Six of the nine mapped wooded wetlands are shown as isolated (not
bordering a water body) wetlands. Fairhaven has a Wetlands Protection Bylaw, which protects isolated
wetlands. Each inland resource area also has a 100-foot buffer zone associated with it. The other four
inland wetlands are considered bordering vegetated wetlands (BVW). It is important to exercise caution
when using the MassGIS wetland data layer when identifying resource areas. Resource areas physically

° Draft Environmental Impact Statement (DEIS) for the Wild Horse Wind Power Project (August 2004)
10 permitting of Wind Energy Facilities, National Wind Coordinating Committee (March 1998)
11 Cape Wind Energy Project, Draft Environmental Impact Report, November 2004
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delineated in the field are often times more extensive than those that are mapped. It is also likely that
some of the wetlands that are mapped as isolated are connected making them BVWs.

6.1 Wetland Resource Areas

Resource areas that affect the developable portions of the site are described below. Resource areas
that are not associated with the landward portion of the site (i.e. land under ocean) are not
described. The resource areas are shown on Figure 6-1.

Salt Marsh

As defined by 310 CMR 10.32, salt marsh is a coastal wetland that extends up to the highest high
tide line, that is, the highest spring tide of the year, and is characterized by plants that are well
adapted to or prefer living in saline soils. Dominant plants within salt marshes are salt meadow
cord grass (Spartina patens) and/or salt marsh cord grass (Spartina alternifiora). Salt marshes
are presumed to be significant to the protection of marine fisheries, wildlife habitat, and where
there are shellfish, to protection of land containing shellfish. Salt marshes are also presumed to
prevent pollution, reduce storm damage, and protect groundwater supply.

Land Subject to Coastal Storm Flowage

As defined by 310 CMR 10.04, land subject to coastal storm flowage (LSCSF) means land subject
to inundation caused by coastal storms up to and including that caused by the 100-year storm,
surge of record or storm of record, whichever is greater.

The Department of Environmental Protection (DEP) uses the 100-year coastal flooding event as
defined and mapped by the Federal Emergency Management Agency (FEMA) per the National
Flood Insurance Rate Program, as the maximum flood elevation associated with LSCSF, unless
recorded storm data reveal a higher flood elevation (which is the storm of record).

While there are no performance standards for LSCSF identified in the Wetlands Regulations, this
resource area may be presumed significant to flood control and storm damage prevention (see
310 CMR 10.24(1)).

Land Containing Shellfish

According to 310 CMR 10.34, land containing shellfish means land under the ocean, tidal flats,
rocky intertidal shores, salt marshes and land under salt ponds when any such land contains
shellfish. Commercially important shellfish are mapped by federal and state agencies for the
purposes of protecting and sustaining a harvestable resource. In discussion with the Fairhaven
Conservation Commission, portions of Little Bay are considered land-containing shellfish. Land
containing shellfish is presumed to be significant to the protection of marine fisheries as well as
the protection of the interest of land containing shellfish.
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Coastal Bank

As defined by 310 CMR 10.30(2), coastal bank is the seaward face or side of any elevated
landform, other than a coastal dune, which lies at the landward edge of a coastal beach, land
subject to tidal action, or other wetland. Coastal bank is presumed under the Wetlands
Regulations to be significant to storm damage prevention and flood control.

According to DEP Policy 92-1'%, when a landform other than a coastal dune, has a slope that is so
gentle and continuous that it does not act as a vertical buffer and confine elevated storm waters,
that landform does not qualify as a coastal bank. Rather, gently sloping landforms at or below
the 100-year flood elevation which have a slope <10:1 shall be regulated as LSCSF and not as
coastal bank. LSCSF may overlap other wetland resource areas such as coastal beaches and
dunes. In order to properly define coastal bank on the site, site survey and a series of
calculations would be necessary. Coastal bank has been approximated using USGS topographic
maps. Coastal bank is presumed to be significant to storm damage prevention and flood control

Riverfront Area

According to 310 CMR 10.58 a river is any naturally flowing body of water that empties into any
ocean, lake, pond, or other river and that flows throughout the year. RFA is the area of land
between a river's mean annual high water and a line 200 feet away measured horizontally
outward from and parallel to the river. The RFA may include or overlap other resource areas or
their buffer zones. The RFA does not have a buffer zone. RFA is presumed to be significant to the
protection of private or public water supply, groundwater, flood control, storm damage, land-
containing shellfish, wildlife habitat, fisheries, and to prevent pollution.

Bordering Vegetated Wetland

According to 310 CMR 10.55 BVW is a freshwater wetland, which borders on a creek, river,
stream, pond, and lake. The boundary of a BVW is the line in which 50% or more of the
vegetational community consists of wetland indicator plants and saturated or inundated
conditions exist. BVW is presumed to be significant to public or private water supply, to ground
water supply, to flood control, to storm damage prevention, to prevention of pollution, to the
protection of fisheries, and to wildlife habitat.

Isolated Vegetated Wetland

Isolated vegetated wetlands are wetlands that are not jurisdictional under the Massachusetts
Wetland Protection Act, but are under a town wetlands bylaw. The Fairhaven Wetlands Bylaw
Chapter 192 § 198-2 gives the Conservation Commission jurisdiction over any freshwater
wetland, marsh, wet meadow, bog or swamp within the town. Wetlands are presumed to have
wetland values including but not limited to public or private water supply, groundwater, flood
control, erosion and sedimentation control, storm damage prevention, water pollution control,

12 DEP Coastal Banks Policy 92-1: Definition and Delineation Criteria for Coastal Banks (issued March 3, 1992).
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fisheries, wildlife habitat, recreation aesthetic and agriculture values (collectively the wetland
values protected by the bylaw). Isolated wetlands may also be jurisdictional under the Army
Corps of Engineers.

Isolated Land Subject to Flooding

According to 310 CMR 10.57 isolated land subject to flooding is an isolated depression or a closed
basin, which serves as a ponding area for run-off or high groundwater that has risen above the
ground surface. ILSF can be an isolated wetland, vernal pool, or a non-wetland. ISLF is defined
as an isolated depression or closed basin without an inlet or outlet that at least once a year
confines standing water to a volume of t least 1/4 acre-feet and to an average depth of at least
six inches. It is presumed that these areas are significant to flood control and storm damage
prevention. Identifying ISLF requires land survey and engineering calculations to determine if the
hydrological conditions are present to meet the parameters of an ILSF. The locations of any ILSF
have not been determined as part of this Feasibility Study.

Vernal Pool

MassGIS shows a potential vernal pool in the center of southern parcel (Figure 6-1). Vernal pools
are typically confined depressions that contain water for at least two months of the growing
season, are absent of fish, and provide breeding habitat for particular species, such as the
spotted salamander (Ambystoma maculatum) and wood frog (Rana sylvatica). Uncertified vernal
pools are not protected under the state regulations provided they do not inhabit protected
species. The Fairhaven Wetlands Bylaw does not give the Conservation Commission the power to
assert jurisdiction over potential vernal pools like some town bylaws now do. However, the
potential vernal pool may also meet the definition of a isolated vegetated wetland and that would
give the Conservation Commission jurisdiction over the area. The isolated wetland would also
have a 100-foot buffer zone associated with it. The potential vernal pool may also meet the
definition of ILSF as described above. The isolated area may also be subject to the Army Corps of
Engineers jurisdiction under Section 404 of the Clean Water Act.

6.2 Environmental Permitting

The installation of the wind turbines will require certain permits and approvals as described below.

State Permits/Approvals

Massachusetts Environmental Policy Act (MEPA)

The principal regulatory process in Massachusetts is review under the Massachusetts
Environmental Policy Act (MEPA). The MEPA regulations specify threshold that, if triggered, will
require the filing of an Environmental Notification Form (ENF) or the mandatory preparation of an
Environmental Impact Report (EIR). The project does not meet any of the typical threshold

21



triggers (such as alteration of greater than 25 acres of land)'®. However, it may be necessary to
prepare and ENF for the project because it involves a form of financial assistance from an agency
of the Commonwealth'®. Discussions with the MEPA office at the appropriate time are
recommended to clarify this possible requirement. If it is determined through discussions with
MEPA that an ENF is required, it is not likely that an EIR will be required (M.G.L. c. 30, §§ 61-62H
and 301 CMR §11.06).

Federal Permits/Approvals

It is likely the only federal approval required by the project will be review by the Federal Aviation
Administration (FAA). Based on the current location and review of the wetlands on the site, it does
not appear review and permitting will be required by the U.S. Army Corps of Engineers (ACOE). This
will be confirmed during the final design of the project when the location of the structures will be

reviewed in detail with regard to possible wetland impacts.

Historic/Archaeological Resources

The project site is not likely to have undergone an archaeological survey; if not, such a study
may be required. If approval ends up being required by ACOE, the project will need to address
compliance with Section 106 of the National Historic Preservation Act of 1966. The ACOE would
also consult with the State Historic Preservation Officer at the Massachusetts Historical
Commission to determine whether any historic resources are located within the project
disturbance area. A Phase 1 reconnaissance review for cultural resources may be desirable.

Local Permitting

The project will undergo review in accordance with the Wetland Protection Act and regulations and
the Town of Fairhaven Wetland by-laws and will require an Orders of Conditions from the town
Conservation Commission. These requirements are described in more detail below. In addition, a
special permit will be required from the town Planning Board pursuant to zoning regulation §198-
29.5. The application must meet specific requirements for site plans, visual renderings and
information as described in §198-29.5. C of the by-laws and discussed in more detail above. The
application must include proof that the project is in compliance with the FAA and other applicable
state and federal regulations.

The Following Table lists these permits and approvals and others that may possibly apply to the
project.

13301 CMR § 11.03(1)(b)1
4301 CMR § 11.03
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Table 6.2-1
Fairhaven Wind Energy Project

Summary of Potential Permits and Approvals

Permit/Approval

| Responsible Agency

Notes

Purpose

FEDERAL

Exempt Wholesale
Generator (EWG) Status

Federal Energy Regulatory
Commission (FERC)

Not Applicable

To obtain status as a
wholesale generator
pursuant to Public Utility
Holding Company Act
1935

Notice of Proposed
Construction or
Alteration

Federal Aviation
Administration (FAA)

Application submitted to
FAA

Required to indicate that
the wind turbine tower
does not pose a threat to
navigation

FAA Review (Part 77)

Federal Aviation
Administration (FAA)

FAA review upon receipt
of Notice of Construction
or Alteration

Will result in lighting
requirements and Finding
of No Risk to Navigation

National Pollutant
Discharge Elimination
System (NPDES)
Stormwater Discharge
General Permit for
Construction

US Environmental Protection
Agency (USEPA) and
Massachusetts Department of
Environmental Protection
(DEP)

Application submitted to
DEP with copy to EPA

Required for stormwater
management during
construction activities

Endangered Species
Review(s)

US Fish and Wildlife Service
(USFWS)

Notice of project provided
to USFWS to request
review of Threatened or
Endangered Species

For project construction as
it may impact endangered
species

Phase I Avian Risk

USFWS interested in results

Not a permit requirement

For project operation as it

Assessment but helpful to demonstrate | may impact birds and bats
nature of possible impacts
on avian and bat species.

STATE

MEPA Review Massachusetts Executive MEPA review may be Project environmental

Office of Environmental
Affairs (EOEA)

required due to use of
state funds but no
thresholds are triggered;
unlikely that an EIR will be
required

review in accordance with
the Massachusetts
Environmental Policy Act
(MEPA)

Environmental
Notification Form (ENF)

EOEA

ENF is circulated and
Notice to allow for
interested agencies and
the public to comment

Filed to initiate
environmental review in
accordance with the MEPA

Approval

Massachusetts Energy Facility
Siting Board

Not required for this
project

Approval required for
generating project of 100
MW or certain high
voltage transmission lines

Access Approval

Massachusetts Highway
Department

MHD to be provided with
project plans and access
routes for equipment
brought to the site

Required for possible
transportation related
issues, access, or
maodifications to roads and
highways
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Permit/Approval Responsible Agency Notes Purpose
Phase I Avian Risk MDFW -NHESP interested in Not a permit requirement | For project operation as it
Assessment results but helpful to demonstrate | may impact birds and bats

nature of possible impacts
on avian and bat species.

Project Review

Massachusetts Aeronautics
Commission

MAC to be provided with
project plans

Required to identify if
project poses a threat to
air navigation

Project Review

Massachusetts Historic
Commission

MHC to be provided with
project plans

Required to identify any
cultural resources

LOCAL

Application for a Special
Permit

Town of Fairhaven Planning
Board

Project must file an
application that conforms
to the zoning by-law
provisions for wind
turbines

To obtain a Special Permit

Order of Conditions

Fairhaven Conservation
Commission

Project must file a Notice
of Intent (NOI) if within
the wetland resource
areas or if within 100’
buffer zone

To obtain an OOC in
accordance with state
wetland laws and
Fairhaven wetland by-law.
A Request for
Determination of
Applicability could be filed
to determine if an NOI is
required

Permit to Open Road

Town of Fairhaven - Engineer

May be required
depending on how the
electrical connections to
tie in the WWTP and grid
are accomplished

Required if a town road is
to be opend or modified

Building permit

Building Inspector

Project plans are filed with
the building inspectors
office

Permit for certain
structural and electrical
components

UTILITY

Uniform Approval for
distributed Generation
Interconnect

NSTAR Electric

Application to be filed with
NSTAR

Required for
interconnection study and
approval

Wetlands Permitting/Approval

A substantial portion of the site is mapped as a wetland resource area. In addition, 100-foot buffer
zones extend from the majority of the on-site resource areas. Turbines are likely to be sited outside
of vegetated wetlands (marshes, swamps, and bogs), but there may be need to site turbines in
upland habitats that are also considered buffer zones or wetland resource areas (e.qg. riverfront area,
land subject to costal storm flowage or the 100-year flood).

Buffer zones are not resource areas and are not regulated as such. The 100-foot buffer zone is
typically the limit of the area subject to review by DEP and the Conservation Commission. In towns
that have wetland bylaws, buffer zones are sometimes considered resource areas, however the
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Fairhaven Wetlands Bylaw does not include buffer zones as resource areas. Activities in buffer zones
are subject to the discretion of the Conservation Commission and or DEP. The Fairhaven
Conservation Commission does not have any specified setbacks in its bylaw, but they will soon be
implementing a 30-foot setback from resource areas. This distance may change pending final
approval by the Conservation Commission. Projects can occur in the buffer zone, but the permitted
activities are regulated on a case-by-case basis in each town in the Commonwealth.

A 200-foot riverfront area is associated with the Nasketucket River. Within riverfront areas, the
issuing authority may allow the alteration of up to 5000 square feet or 10% of the riverfront area on
the site provided that following is met.

e 100-foot undisturbed area is protected along the river

e Stormwater is managed

¢ Work does not impair important wildlife habitat and functions

e FErosion and sedimentation controls are implemented to protect surface and
groundwaters

Limited Project Status

Wind turbines may be considered a limited project. Section 10.53 of the inland Wetlands
Regulations identify “limited projects” as regulated activities that, while subject to the
commission and DEP review, need not meet the performance standards established for work
within wetland resource areas. Limited project status is typically granted for the construction,
reconstruction, operation and maintenance of public utilities, including electrical distribution or
transmission lines, sewers, water lines, natural gas pipelines, and telecommunications lines 310
CMR 10.53(3)(d). Although the inland Wetlands Regulations are unclear whether the limited
project status is afforded to a wind turbine (or any electric transmission facility), it would be in
the applicant’s interest to argue that a wind turbine meets the public interest provision and
should be afforded limited project status under the Wetlands Protection Act. Doing so may allow
for more buildable land on the site.

The limited project provision of the coastal Wetlands Regulations is limited to the construction,
reconstruction, operation, and maintenance of underground and overhead public utilities
(electrical distribution, transmission lines, communication, sewer, water and natural gas
pipelines). The coastal Wetland Regulations limits the limited project provision to linear facilities
associated with public utilities—not the generating facility. On the WWTF site, limited project
status may be utilized for impacts to BVW and RFA (inland resource areas), whereas limited
project status under the coastal regulations would not likely be permitted.
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6.3 Environmental Permitting Summary

It does not appear that the project will need to file an ENF based on tripping a regulatory threshold.
However, it is advisable to consult with the MEPA office due to the use of state funds on the project,
which could require a filing under MEPA. If a filing is required, the process could take approximately
2 months from the time of submittal. The majority of the permitting effort will be at the local level.
Although the WWTF site is predominately mapped as a wetland resource area or buffer zone under
the Massachusetts Wetlands Protection Act and the Fairhaven Wetlands Bylaw, there may be
opportunities to permit wind turbines on the site. Limiting project elements to the lateral extent of
buffer zones and RFA may enable a permittable project. Permitting under the Wetlands Protection Act
and a town wetlands bylaw is done on a case-by-case basis and each permitting entity has different
levels of restrictions. Until the permitting process is begun, it is difficult to assess the level of
restriction that a Conservation Commission may attempt to impose on a project. It would likely be
beneficial to hold a pre-application meeting with the Conservation Commission to ascertain what
would be a permittable project since the site has numerous environmental constraints. A may also
be beneficial to file for a Request for Determination of Applicability (RDA) with the Conservation
Commission. Depending on where the turbines end up being located, it is possible that an approval
may also be required from the ACOE if wetlands are impacted. The conservation commission process
would take approximately 4 to 6 weeks and would require a public hearing. Based on the current
knowledge of the site, it should be possible to place turbine and interconnection cable to avoid
wetlands.

The other local approval required is a special permit under the zoning by-laws. This is a new
provision of the by-laws and therefore the Planning Board has no experience in reviewing this type of
project. It is anticipated that this process could take 6-8 weeks, including a public meeting.

7.0 POTENTIAL WIND PLANT CONFIGURATION OPTIONS

The site was considered as two separate parcels (North & South) for potential wind turbine siting. The
turbine sites were then located across both parcels taking into consideration the physical limits of the site
previously outlined while meeting the wind energy performance needs. The site offers a good length of
land perpendicular to the prevailing winds, enabling the turbines to be sited in almost a straight row
running NW - SE. This configuration minimizes array losses and wind turbine wear caused by turbulence.

The site has a normal carrying capacity of four 1.5 MW scale wind turbines on 80 meter towers. A fifth
turbine may be able to be sited if several site restrictions are eased; such as locating within flood zones,
and closer to the coastal and marsh areas. The four-turbine maximum is based on practical
considerations of the entire project; technical, environmental, permitting and acceptance. Siting wind
turbines close together has proven to cause significant wear, and reduce performance of the downwind
turbine.
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There has been some indication that 100 meter towers were being considered by a potential site
developer to try to take advantage of the wind shear available at the higher height. The use of the taller
towers could have resulted in the need for additional analysis of the construction needs (foundations,
etc.), access issues to get the taller structures to the site, additional set-back space needs and the
resulting constriction of the available site, increased capital cost and possible increased visual impact. GE
and Vestas were contacted to determine the availability of the 100 meter tower, the cost and any other
additional information or requirements due to the taller structure (foundations etc.). Both turbine
suppliers indicated they do not now and have no plans to offer a 100 meter tower height. Both indicated
the 80 meter tower was their tallest offering. In addition, they indicated that should a 100 meter tower
be supplied by others, neither would offer a warranty for the installation.

7.1 Turbine Sites

The scope of this feasibility analysis focused on the North parcel. Therefore the first site Fair 1 starts
in the NW corner of the North parcel, adjacent to the wastewater treatment facility. This site is also
envisioned as a potential single turbine location for a municipal project. The output could offset
electrical usage at the treatment plant, with the interconnection point on the municipal side of the
meter. This site is located as far north as possible in the row of turbines, and is also on the west side
to avoid the natural areas to the east, and maximize the turbine rotor spacing. The second and only
other site on the North parcel in this configuration is on the edge of the North parcel property
boundary, and upwind of the radio tower. Fair 2 is three and a half rotor diameters from Fair 1.
Figure 7-1 shows the location of the two turbines, the environmental resource areas and zoning
setbacks.

The North parcel is challenging and while it may almost fit three turbines, the radio tower and coastal
area to the east, and zoning by-law requirements limit locations and spatial separation. The
proposed configuration allows for a single turbine located adjacent the treatment facility, providing a
common use scheme within the existing municipal use area. The addition of the second turbine
considers the Radio tower to avoid interference, and because it is west of the natural and recreation
areas provides a practical location.

The South Parcel contains the remaining two sites, which are also sited in a NW-SE row. The
northern most turbine is outside the flood area but the southern turbine must be within the flood
zone. These locations considered avoidance of wetlands, the vernal pool and incorporate zoning
considerations.

Turbines located on the South parcel provide for additional generating capacity, which would help
toward developing a commercial project. These sites would be accessed from the North parcel.

The following table shows some of the distances to property lines and other structures.
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Table 7.1-1: Turbine Distances from Selected Locations

Distance from

Distance from

Structure FAIR 1 (feet) FAIR 2 (feet)
West property bound 920 722
Main building of WWTF 722 1,138
North property bound 504 1,314
Bike path to the north 636 1,422
Radio tower 700 614
East property bound 438 1,400
Northeast property bound along Nasketucket River 1,270 1,050
Nearest residential structure 1,422 750

7.2 Wind Plant Energy Production

The annual energy production was estimated for the potential configurations using two different
turbines; the GE 1.5sl (with 77m rotor) and the Vestas V82 (with 82m rotor). (The appendix contains

specifications for both turbines.) Production estimates were made using both the 1992- 1993 data

and the capacity factors provided by MTC that were based on more recently collected data.

From the data collected at the site, an annual average estimate was developed. A low estimate was
also developed to provide a sense of production levels for lower than expected wind years. To arrive

at this value a 10 percent reduction from the average was used based on experience. As additional

data is developed at the proposed site, a better estimate of variability should become available.

The production numbers presented in Table 7.2-1 took into account various losses to arrive at a net
production. These losses included:

-2% for availability (time when the turbine is not available such as servicing)
-6% for electrical (losses from transformer, collection system, switchgear)
-2% for icing (downtime when the turbine blades have ice accretion)

Table 7.2-1: Estimated Net Turbine Production at 80 Meter Hub Height

Number of . GE 1.5sl V82
Turbines Wind Case
2l MWh/yr CF MWh/yr CF
1 Average 2,884 21.9% 3,528 24.4%
Low 2,596 19.8% 3,175 22.0%
) Average 5,768 21.9% 7,056 24.4%
Low 5,191 19.8% 6,350 22.0%
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Table 7.2-2 presents estimates of production based on more recently collected wind data and MTC
supplied capacity factors and MWHr production for the GE1.5sl wind turbine adjusted for losses as in
Table 7.2-1. Production for the Vestas V82 was developed based on the difference in production
between the GE and Vestas machine as neither capacity factor nor MWhr production data was
supplied by MTC for the Vestas V82.

Table 7.2-2: Estimated Net Turbine Production at 80 Meter Hub Height
Based on MTC Supplied Data

Number of . GE 1.5sl V82
Turbines ST G
MWh/yr CF MWh/yr CF
High 3,232 24.6% 4,007 27.7%
1 Average 2,987 22.7% 3,703 25.6%
Low 2,726 20.7% 3,379 23.4%
High 6,464 24.6% 8,014 27.7%
2 Average 5,974 22.7% 7,406 25.6%
Low 5,452 20.7% 6,758 23.4%

Both average and low cases were modeled in Section 8.0 using the capacity factors and resultant
production derived from the more recent generation data supplied by the MTC as shown in table 7.2-
2.

7.3 Estimated Wind Plant Costs

The installed costs of the various configurations used in the economic analysis in Section 8.0 were
estimated by using actual quotes, estimates, and direct experience. The scope of this study did not
allow a detailed evaluation of site-specific costs for items such as foundations, as this would require a
soils analysis and preliminary design of the foundations. Items such as these are estimated from
manufacturers sample designs and practical experience. Other various business costs such as
insurance, bonding from contractor, administration, project management, and contingency were also
estimated and included in the project cost as shown in Table 7.3-1.
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Table 7.3-1 Preliminary Cost Assumptions

Task/Item GE 1.5sl V82
One Two Two
Turbine Turbine One Turbine Turbine
Site/Civil
(design/roadways/foundation) $377,200 $565,800 $382,400 $573,600
Site/Electrical (design, collection,
transformers, turbine, SCADA) $190,300 $285,450 $186,800 $280,200
WTG Installation/Commissioning $186,700 $326,725 $165,900 $290,325
Wind turbines (w/77m rotor/80m
tower) $1,711,000 | $3,420,000 $2,400,000 $4,800,000
Freight $86,000 $170,000 $31,600 $60,040
Balance of Plant $45,900 $87,810 $74,500 $140,910
Warranty for years 1&2 $70,900 $141,800 $70,000 $140,000
Permits & Legal fees $120,000 $132,000 $120,000 $132,000
Miscellaneous $27,700 $42,090 $27,700 $42,090
$2,815,700 | $5,171,675 | $3,458,900 | $6,459,165
Contingency $250,000 $312,324 $250,000 $357,144
$3,065,700 | $5,483,999 | $3,708,900 | $6,816,309

8.0 PRELIMINARY ESTIMATES OF COST FEASIBILITY AND REVENUE POTENTIAL

This Section report provides a preliminary assessment of the energy cost from the proposed development
in Fairhaven. This cost assessment is a function of four main factors: (1) the wind resource; (2) the cost
of installation; (3) tax matters and the cost of financing; and (4) the cost of operations and maintenance.
The resulting estimate of production costs then needs to be compared to the revenues available from the
energy and REC markets.

Because small differences in the assumptions used can result in substantial changes in the unit cost,*® we
intend that this Section serve as a framework for discussion. At this early stage, the information provided
should not be treated as definitive. For example, the wind resource is critical to any project, so any
material change in the expected wind resource would have an important impact on our initial
assessment.

8.1 Assessment Approach

There is limited relevant experience with projects of this size in the Northeast. We started with the
information available regarding the Fairhaven site and completed the picture based on our experience

1> We generally discuss cost in terms of $/MWh. A price of $60/MWh is the same as 6 cents per kWh.
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and a review of published studies concerning community-scale projects.’® For each of the key factors
listed above, we developed a range of feasible scenarios that we input into a model that produces a
20-year cash flow forecast reflecting financing and operating costs and tax matters as appropriate to
the scenario. We compared the total production costs for four different turbine configurations using
municipal or private financing at both average and low capacity factors estimated for the site. The
results are a 20-year series of energy costs, which we have adjusted to a levelized value (i.e. a fixed
price for the full forecast period that is financially equivalent to the 20 years of projected actual
costs) for comparison purposes. We used a 20-year forecast based on the reasonable expectation
that wind turbines have a 20 to 25 year useful life. Additionally, in the private investor scenario, we
estimated the benefit to the Town in terms of lease and property tax income that such a project
would bring. These benefits can fairly be considered in the Town’s consideration of the project.

8.2 Assumptions

The key assumptions modeled are based on the estimates for capacity factor and wind installation
costs as provided in Section 7.1 and 7.2. Financing assumptions and operation and maintenance
were also included.

8.2.1 Wind Resource and Wind Turbine Performance

The percentage of total potential output assuming the turbines operated at full capacity in all
hours is referred to as its capacity factor. Typical capacity factors for recent projects in the U.S.
have been in the range of 30% to 40%. The wind output data as provided by MTC from RERL
analysis suggests that a GE 1.5 MW turbine on an 80 meter tower would be expected to have a
net capacity factor of 20.7% (low) to 22.7% (average) (i.e., the turbine would produce between
2,726,,000 and 2,987,000 kWh annually). The installation of two GE 1.5 MW turbines would be
expected to produce twice those amounts. In the two turbine design, no loss of energy due to
the interaction of the turbines (wake effects or shadowing) is anticipated from their relative
placement. We ran scenarios for both one and two turbine GE installations as well as for both
one and two turbine Vestas 82 installations. The Vestas turbines are 1.65 MW turbines and will
have longer blades, thus capturing slightly more wind. They are expected to have a 23.4% to
25.6% capacity factor, which translates to about 3,379,000 to 3,703,000 kWh per year per
turbine. In all cases, the relatively low capacity factors will cause the cost, on a per kWh basis,
to be higher than typical wind sites with capacity factors in the low to mid-30 percent range.

8.2.2 Cost of Installation.

The turbines (including freight and turbine installation) comprise over 50% of a project’s cost.
The balance includes other necessary electrical equipment, site and civil work, lighting and
permitting. Quotes from manufacturers of wind turbines have increased by about 20% in 2005

16 We found the study entitled “A Comparative Analysis of Community Wind Power Development Options in Oregon” to be helpful.
It can be found at: http://www.energytrust.org/RR/wind/OR _Community Wind Report.pdf.
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due to less favorable exchange rates, higher material costs, and the current shortage of turbines
as a result of the 2005 federal PTC deadline. For development costs we have included an
allowance of $100,000 and have provided contingency funds for unanticipated events such as
design and engineering concerns.

8.2.3 Tax Matters and Cost of Financing.

As noted above, wind projects are capital intensive. While a number of financing structures can
be considered, our preliminary assessment addresses the two basic approaches: (1) 100%
financing using municipal bonds. Note, however, that Fairhaven may not have the ability to use
municipal financing if the Town is unable to use a high percentage of the electrical output on-site
due to legal restrictions on the purposes for which such financing can be used. Nonetheless, we
decided that it could be useful for the Town to be informed on the effect of using municipal
financing on the project’s production cost.) and (2) private financing using a mix of debt and
equity capital.

Financing small energy projects is difficult due to their complexity and the fact that most
investors focus on larger projects for reasons of scale economy. Our analysis provides Fairhaven
with a preliminary understanding of the typical costs for privately developed small scale projects.
We also studied the costs of a municipally owned facility in relation to the privately financed
project. Such a distinction is important because a municipal owner would have a very different
financing structure than a private developer.

The advantage of using municipal bonds is that current rates for AAA-rated municipalities are
around 3.65% for 10 years. We conservatively chose to use 5% for 10 years in this study to
reflect the possibility of higher interest rates at the time of project construction. Financing the
project in this manner might also avoid the time and cost of transaction-structuring required in a
privately financed project. However, a municipal-financed project, due to its tax-exempt status,
would not be able to receive any Production Tax Credits (PTC)!” and other advantageous
financial treatment such as accelerated depreciation.

In the private ownership structure, investors have a higher cost of capital than the municipal
bond rate. In our model, we estimate a mix of 60% debt at 8% for 15 years and 40% equity
with an expected annual after-tax return of 18%. These assumptions can vary widely depending
on each individual developer’s financing abilities. However, this financing structure provides a
moderate view of the potential revenue requirements of this type of project.

17 The federal Production Tax Credit is applicable to tax-paying entities only. Currently, it is at 1.9 cents/kWh escalating with
inflation for the first ten years of a wind project. It was recently extended in 2005 for projects starting operation by the end of
2007. The PTC has been extended several times since its inception in the early 1990's.
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Unlike municipal projects, a private developer will be able to receive full tax benefits. There are
two major federal tax benefits for wind project investors: 5-year accelerated depreciation and the
PTC.!® The PTCis a credit against tax liability currently at the rate of 1.9 cents per kWh
escalating with inflation. The PTC applies to all energy generated in the first 10 years of
operation and it, therefore, results in a significant offset to the cost of producing energy from
wind projects that qualify. The financial model results presented later will reflect full use of the
PTC and depreciation by the developer, but, often, not all the tax benefits can be fully utilized in
these size projects.

8.2.4 Operation and Maintenance.

The O&M category includes items such as insurance, land lease costs and property taxes (if
applicable), equipment maintenance, repair and replacement, and administration.*® In our
municipal ownership model, the project does not pay property taxes (2.5%) and land lease costs
($4,000/turbine/year), while a private developer would be obligated to pay property taxes and
land leases to the town. The property tax assumption is generic and does not necessarily reflect
the actual assessments that would be made by the Town of Fairhaven. Also, land leases are
often structured based on cost per turbine or cost per unit of energy generated. For simplicity,
we have used an average per turbine cost for typical land leases for wind projects.

Our installed cost estimates for all modeled projects include a warranty for two years, so the
maintenance costs are somewhat lower in those years. We also forecast O & M cost increases
over time based on studies of expected equipment repair and replacement costs distributed over
the project life. In general, the O & M costs will be similar for either a municipal owner or private
owner.

It is premature to identify a specific plan for performing the maintenance and repair work for a
project. As part of the warranty commitment, the turbine manufacturer will specify its
requirements and the owner will need to assess how it wishes to proceed. One option will be to
dedicate several people to be trained and available on a part-time basis to meet the
manufacturer’s maintenance requirements. The owner could also team with another nearby
project to achieve some cost economies. A third option could involve the owner’s retaining the
manufacturer under contract individually or as part of a group of projects. Our projection of
maintenance and repair costs for this analysis is based on generic maintenance cost information
increased slightly to reflect the likelihood that small installations will involve higher than average

18 Under current law, the PTC has been extended through December 31, 2007 and that a project at Fairhaven will be eligible for the
PTC if private investors are involved. We note that one risk of the private finance structure is that the PTC may not be extended
after the end of 2007.

19 \We have modeled these as incremental costs, but a Town-owned project may be able to reduce or eliminate some components.
For example, it may be possible to add the wind turbine installation to the Town'’s existing insurance policies without a material
change in the premiums.
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costs. If the Town proceeds with further evaluation, we will develop greater detail for the O & M
plan. Early projects in Mass. may also incur higher O&M costs because service providers may be
located outside Mass.

8.3 Results

In total, our analysis included four different turbine configurations using municipal or private
financing at both average and low wind speeds. Using the financing, cost, and operating
assumptions described previously, we calculated a 20-year levelized required revenue per MWh for
the various configurations in order to compare a range of potential value from this project. Column
(2) of Table 8.3-1 below shows the estimated energy production costs for a municipal-owned and
financed project. This implies that the municipal financed scenario requires $86-$116 per MWh in
revenues or cost offsets from on-site load, depending on the configuration and capacity factor of the
project.

For the privately financed scenarios, Column (3) shows the revenue requirement to make a project
financeable. Because a portion of the privately financed costs are lease and property tax payments
to the Town (column (4)), the net cost to the Town, if the Town becomes the buyer of all the wind
generation’s output under the private financing option, is less than column (3) because the Town
benefits in terms of lease and tax payments. The cost to the Town can be further reduced by the
sale of RECs at market rates for RPS purposes. We note that, if the Town is not the buyer of the
output, its only revenue stream is shown in column (4). This translates to approximately $50,000 -
$110,000 per year depending on whether one or two turbines are installed. The value may change
slightly if different leasing terms are negotiated with the developer or the local tax rate is different
than the assumed 2.5%.

Table 8.3-1 shows a $8-$18/MWh cost difference between the average and low range of wind speed
assumptions. As mentioned before, accurate wind speed data are critical to determining the
accuracy of the ranges being used and to estimating the unit energy cost. The private investment
scenarios show greater price gaps between average and low wind cases due to the additional impact
of the PTC for privately financed projects?®. Comparing manufacturers, we found that the turbines
appear to be priced similarly on a cost per unit of energy basis: both reflecting the 20% increase in
price over the last 6 months.

20 The PTC benefit is calculated based on the total amount of energy generated from the project annually.
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Table 8.3-1: 20-Year Levelized Revenue Requirements in $ per MWh

(4)
(2) (3)
. . (1) . . Lease and Tax
Wind Turbine . Municipal Private
Wind Speed Financing Financing Paymentzf Lo
Town
Average 107 166 17
One GE 1.5 MW g ¥ i (317)
Low $117 $184 ($18)
Average 94 140 15
Two GE 1.5 MW J ¥ * (315)
Low $103 $156 ($16)
Average 103 158 16
One Vestas V82 9 i i (316)
Low $112 $175 ($18)
Two Vestas V82 Average $92 $137 ($15)
Low $100 $153 ($16)

8.4 Discussion of Revenue from Energy and REC Sales

Understanding the cost side of a wind project is only part of a financing assessment. For wind
energy in the New England power grid (ISO-NE), there are three potential revenue streams: (1)
energy (retail or wholesale); (2) capacity payments; and (3) renewable energy certificates (RECs).
The energy differ considerably depending on whether the facility’s output will be used for “behind the
meter” consumption or simply delivered to the electric grid.

Behind the meter consumption means that there is an on-site consumer (load) of the energy and that
the applicable utility rate structure allows the project to offset retail electricity rates that the
consumer would otherwise have to pay. The electricity rates would include energy, transmission and
distribution charges typically charged by the utility. In this instance, there is enough load to consume
a portion of the output from the project directly and sell the unused portion to the grid. However,
the project will not be able to take advantage of net metering® rules because the facility is greater
than 60kW. At the same time, NSTAR standby rates for distributed generation will not apply to
wind facilities as indicated in the company’s filed tariffs®* since renewables will be exempt. It appears
that Fairhaven’s water treatment facility and associated facilities could potentially consume a good

2 Column (4) represents the benefit per MWh to the town from property tax and lease payments paid by a private developer.

22 Net metering rules in Massachusetts allow any net energy generated by a qualifying facility (60kW or less) during the course of a
month be credited at the average monthly market rate to the next month's bill. This means that periods of over-generation can be
credited to periods when the facility may be consuming more than it is generating and needs power off the grid within a month.

2 standby rates refer to rates charged by Distribution Utilities, in this case NSTAR, in order to be available to provide back-up
power when the on-site generation does not supply enough power to meet the on-site load.

2 http://www.mass.gov/dte/electric/03-121/729nstcomp136.pdf
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portion (~1300 MWh/year, with approximately 1,100 being used by the WWTF) of the output of the
wind project but will not be able to utilize all the output. While the Fairhaven loads elsewhere would
theoretically be good “purchasers” of this energy, by rule, only loads at or immediately adjacent to
the project site can be served by the project. The unused portion will be sold onto the grid at real-
time wholesale market energy prices as provided by existing QF rules®®, which will be about 50%
lower than retail rates.

As noted above, the output from this project would have two major types of energy value plus the
value of the RECs. The 2004 average retail rate for the WWTF was $104/MWh or $143/MWh
levelized for 20 years, assuming that retail rates in the future escalate with inflation. As for
wholesale prices in the ISO-NE market, the price duration curves® below show 2003 and 2004 with
prices averaging around $50/MWh for the whole of system, but 2005 prices averaged over $70/MWh.
In the near-term, forward markets for fuels appear to indicate that electricity prices are likely to be
even higher in 2006 and 2007, but begin to decline in 2008 as fuel prices are expected to equilibrate.
However, increases in demand will likely keep long-term prices at a level closer to $70-$80/MWh.

System Price Duration Curves, Prices < $200

2001-2004
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System Price is single Energy-Clearing Frice for Interim Market Feriod ending Feb. 28, 2003, and load-
weighted Real-Time Energy Market LMPs for Mar. 2003 - Dec. 2004,

Source: 2004 Annual Markets Report (ISO-NE)

% http://www.mass.gov/dte/electric/99-38/220finalreg.htm
% A price duration curve ranks the weighted average hourly prices in the ISO-NE system from highest to lowest to demonstrate the
distribution of market prices in a given year.
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Another likely revenue stream for the project is provided by REC sales. The current market price for
Massachusetts RPS-eligible RECs is over $50/MWh for 2005 and 2006. These high prices are the
result of REC prices hitting the RPS penalty cap due to a short-term supply shortfall and do not
necessarily reflect what long-term contract prices will be. Negotiated long-term contracts of 10 or
more years show average REC prices to be about $20-$25/MWh.

9.0 SUMMARY AND RECOMMENDATIONS

The resource, while at the low end of that necessary for a commercial wind project, does show promise
in several respects:

e The diurnal profile coincides with the daily commercial load swings, and afternoon summer air
conditioning peaks.

e The winter seasonal performance will match the extra heating loads when storm fronts pass
through.

Data recently collected by a private developer and processed by RERL has been used to compute the
predicted capacity factors supplied by MTC and used in the preliminary estimates of cost feasibility and
revenue potential. This data showed slightly higher capacity factors that the older wind data (1992-
1993) collected at the site for the “average” wind case but slightly lower capacity factors for the “low”
wind case. It is recommended that this newer data be reviewed to see if higher capacity factors may be
attainable. Review should include verification of the measurement height and verification of shear values
if the data was not collected at hub height. RERL may be in a position to perform this review as the data
is not available to our team or the public generally. Alternatively, additional independent data could be
collected either through wind measuring equipment or via SODAR.

The best location for a single turbine, considering all factors is in the north western portion of the
northern parcel (Fair — 1). This location is furthest from the existing radio tower, which can cause wind
turbulence and is furthest from the wetland and coastal features. It is also the closest to the WWTF, but
is also closest to the major population areas surrounding the site and the local roads. The second site on
the northern parcel (Fair — 2) is only slightly less favorable as it is closer to the radio tower and is further
from the possible load sources, but it is further from the roads and population areas.

The electric infrastructure is conducive to wind plant development and can accommodate up to four
turbines without major modifications to existing facilities. Electrical interconnection discussions and
studies will be required with NSTAR Electric regarding specific interconnection requirements.

There are several constraints to the location of turbines on the two town-owned parcels, environmental

and zoning related. However, depending on the number of turbines desired to be located, these
constraints are manageable. It appears at this preliminary stage that two turbines can be located on the
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northern parcel without impacting the inland or coastal wetlands and staying outside of the zoning
setback requirements. The southern parcel could support one turbine without infringing on wetland or
zoning boundaries and a second could be located if it is placed within the flood zone. Final placement of
turbines will need to be closely examined including field delineation, to optimize performance while
considering the environmental and zoning constraints.

It can be anticipated that the main community reaction, if any, to the turbines would be due to the
visibility. A 1.5 MW turbine would have a tower height of 80 meters and, along with the 77 meter
diameter blades, the tip of the blade height would approach 119 meters (389 feet) (or 398 feet if the V82
were chosen). The present tall radio tower structure on the site may serve to soften the visual
appearance of the turbines and residents may be more willing to accept the new structures having
become somewhat accustomed to the telecommunication towers. Visual simulations are presented to
assist in the evaluation of visual impacts.

This assessment considered industry standard 80 meter towers. There has been some discussion by a
developer of possibly using a 100 meter wind turbine tower. While this tower height may provide better
energy performance, two the suppliers we consulted confirmed that a tower of this height will not be
offered and a third indicated a 100 meter tower may be offered in the US, but could not say in what
timeframe. The taller tower would present other issues that would need to be considered if it were ever
to be considered. The taller height would require larger set back requirements under zoning
requirements, which will considerably affect available area on the parcels where a turbine could be
located. It would also represent an increase visual impacts and present construction/foundation
concerns.

Noise is not anticipated to be a major concern, but will need to be verified once final turbine siting is
complete. The heights of the structures are not expected to pose a hazard to airspace given the nearest
airport is approximately 5.5 miles from the site. We recommend that a Notice of Proposed Construction
be filed with FAA to confirm there is no hazard to navigation and to clarify lighting requirements.

A preliminary review of the FCC microwave license database did not indicate possible microwave path
interference and information provided by the tower owner did not indicate any microwave equipment. It
is recommended that a more detail review of microwave paths be conducted prior to final turbine siting
and that a firm specializing in communications review the site with respect to the FM broadcast as WIFD-
FM has expressed interest.

Transportation of equipment to the site is an important consideration. Some of the equipment,
particularly the turbine blades, is quite large. A preliminary review of the possible transportation routes
to the site indicates transportation is feasible. Equipment could be delivered to piers in New Bedford
Harbor and then transported over major highway routes that are relatively straight. Some movement of
facilities such as traffic lights and electric/telephone wires could be required in close proximity to the site.
Also, barge delivery up New Bedford Harbor to Popes Island and then transport along Route 6 appears to
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provide another feasible alternative to equipment delivery. This should be reviewed in more detail in the
next phase of study.

Based on the information available to this review team, it appears that the Fairhaven site assessment
would benefit from a more detailed consideration of the available financing and options followed by a
comparison of the expected costs with sources of revenue. Other site attributes appear to be favorable,
subject to verification as recommended above, for a one or two turbine installation including site access,
environmental and zoning constraints, infrastructure and nearby resident electric loads that could utilize
some of the electrical output.
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Fairhaven Wind Turbine Project
GE 1.5sl turbine February 2005
wtg update 6/27/05
Scenario A,B) One or two wind turbines on North parcel
Single Turbine | Two Turbine
Task Description Cost Cost
Site/Civil Design/Roadways/Foundations $ 377,200 | $ 565,800
$ -
JElectrical Design/Collection/Transformers/SCADA/Turbine $ 190,300 | $ 285,450
\WTG Installation/Commissioning $ 186,700 | $ 326,725
\Wind turbines w/ 77m rotor and 80m tower $ 1,600,000 | $ 3,200,000
IFAA lighting $6000/WTG (installation included in electrical) $ 12,600 | $ 25,200
IFreight estimate -potential for fuel surcharge $ 86,000 | $ 170,000
lDyanamic VAR components additional beyond wtg supplied $ 31,600 | $ 60,040
Spares Basic list $ 8,300 | $ 15,770
IOptional 77m Rotor low wind speeds $ 111,000 | $ 220,000
\Warranty for years 1&2 *GE charges $ for years 1&2 @$35,000/wTG $ 70,900 | $ 141,800
Road haul: Wire lift, traffic control, misc. needs $ 5000 | $ 6,250
IContract Closeout (records/documentation/manuals/due diligence) $ 2,400 | $ 2,880
IPermits & Legal fees assume $100k for permit/$20k legal $ 120,000 | $ 132,000
IPerformance Bond $ 10,000 | $ 19,000
Ilnsurance against machine breakage $ 3,500 | $ 5,800
ILoss of use (business interuption insurance) $ - $ -
|Liabi|ity Insurance for offloading & installation and operation $ 3,000 | $ 3,600
Sales tax and usage tax
IMonitoring/Technical Assistance during first 6 months of operation $ 3,800 | $ 4,560
GRAND TOTAL| $ 2,822,300 | $ 5,184,875
IContingency Design/Permitting/Construction $ 250,000 | $ 312,324
$ 3,072,300 | $ 5,497,199
JReoccurring Costs
\WTG Warranty for years 3-5 (per year) $ 38,000 | $ 76,000
WTG Admin/normal O & M for years 1&2 (per year) $ 2,000 | $ 4,000
WTG Adim/ normal O & M for years 3-5 ( per year) $ 3,000 | $ 6,000
JContractor warranty Yrs 3-5 on electrical/non-turbine items $ 2,000 | $ 4,000
* Servive costs have been increased slightly to cover ice, higher wind regime requirements
* Costs for excavation assume some ledge.
IAssume for additional ledge removal = $40/CY (including Drilling/blasting/removal)
Single/double turbine: $/MW =| $ 2,048,200 $ 1,832,400

Including contingency

Northern Power Systems 02/05
AB/LHM




Fairhaven Wind Turbine Project

Vestas V82 turbine

Scenario A,B) One or two wind turbines on North parcel

February 2005
wtg update 6/27/05

Single Turbine | Two Turbine
Task Description Cost Cost
Site/Civil Design/Roadways/Foundations $ 382,400 | $ 573,600
$ -
Electrical Design/Collection/Transformers/SCADA/Turbine $ 186,800 | $ 280,200
WTG Installation/Commissioning $ 165,900 | $ 290,325
Wind turbines w/ 82m rotor and 80m tower $ 2,400,000 | $ 4,800,000
FAA lighting $6000/WTG (installation included in electrical) $ 12,600 | $ 25,200
Freight wtg includes "to East port", to site $ 31,600 | $ 60,040
Dyanamic VAR components $50,000 per substation $ 52,600 | $ 99,940
Spares Basic list $ 9,300 | $ 15,770
$ -
Warranty for years 1&2 $ 70,000 | $ 140,000
Road haul: Wire lift, traffic control, misc. needs $ 5,000 | $ 6,250
Contract Closeout (records/documentation/manuals/due diligence) $ 2,400 | $ 2,880
Permits & Legal fees assume $100k for permit/$20k legal 3 120,000 | $ 132,000
Performance Bond $ 10,000 | $ 19,000
Insurance against machine breakage $ 3,500 | $ 5,800
Loss of use (business interuption insurance) $ -
Liability Insurance for offloading & installation and operation $ 3,000 | $ 3,600
Sales tax and usage tax
Monitoring/Technical Assistance during first 6 months of operation 3 3,800 | $ 4,560
GRAND TOTAL| $ 3,458,900 | $ 6,459,165
Contingency Design/Permitting/Construction 3 250,000 | $ 357,144
$ 3,708,900 | $ 6,816,309
Reoccurring Costs
WTG Warranty for years 3-5 (per year) $ 34,000 | $ 68,000
WTG Admin/normal O & M for years 1&2 (per year) 3 2,000 | $ 4,000
WTG Adim/ normal O & M for years 3-5 ( per year) 3 3,000 | $ 6,000
Contractor warranty Yrs 3-5 on electrical/non-turbine items $ 2,000 | $ 4,000
* Servive costs have been increased slightly to cover ice, higher wind regime requirements
* Costs for excavation assume some ledge.
Assume for additional ledge removal = $40/CY (including Drilling/blasting/removal)
Single/double turbine: $/MW =| $ 2,060,500 $ 1,893,419]
Contingencies included

Northern Power Systems 02/05
AB/LHM




Appendix B

GE 1.5 Wind Turbine Specification
Vesta V82 Wind Turbine Specification
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The 1.5 MW wind turbine - proven results...

Gatun, Spain
33 x 1.5sl
total capacity: 49.5 MW

Fenner, USA Arneburg, Germany Bassum, Germany
20 x 1.5s 20 x 1.5sl 13 x 1.5s
total capacity: 30 MW total capacity: 30 MW total capacity: 19.5 MW

When it comes to "megawatt-plus" technology, our proven 1.5 MW wind turbine continues
to raise the bar. Without resting on its past successes, our efforts to build on this proven
performer include everything from technology investments in reliability and dependability,
to more cost effective and versatile configurations. With over 2,300 units in operation
worldwide, the 1.5 MW continues to be one of the world's most widely used wind turbines
in its class.

The 1.5 MW machine is active yaw and pitch regulated with power/torque control capability
and an asynchronous generator. It utilizes a bedplate drive train design where all nacelle
components are joined on a common structure, providing exceptional durability. The generator
and gearbox are supported by elastomeric elements to minimise noise emissions.



Slufter, the Netherlands
8 x 1.5s,
total capacity: 12 MW

Fenner, USA Caluengo, Spain Slufter, the Netherlands
20 x 1.5s 33 x 1.5sl 8 x 1.5s
total capacity: 30 MW total capacity: 49.5 MW total capacity: 12 MW

...adaptable solutions.

With variable hub heights and rotor diameters, the 1.5 MW wind turbine is both versatile
and adaptable, and has proven itself in a wide variety of wind energy sites around the world,
both on-land and off-shore. The 1.5 MW wind turbine features variable-speed control and
independent blade pitch to assure aerodynamic efficiency and reduce loads on the drive train,
yielding reduced maintenance cost overall and longer turbine life. The turbines’ independent
blade pitch system also mitigates the need for large emergency braking systems and enables
the use of larger rotors to allow increased energy yield. At the same time, GE’s unique Wind
Volt-Amp-Reactive (“WindVAR"”) electronics provide transmission efficiencies and enable the
turbine to function harmoniously within the local grid. Reliable, cost-effective operation...

it was designed in from day one.

Escurillo, Spain
33 x 1.bsl
total capacity: 49.5 MW



Variable Speed - for higher
energy capture and reduced loads.

Through the use of advanced electronics, the 1.5 MW turbine features efficient and reliable
variable speed control. This feature enables the turbines’ control system to continually adjust
the rotor rpm level for optimum thrust at each wind speed — allowing the wind turbine to
continually operate at its highest level of aerodynamic efficiency. Fixed-speed wind turbines,
by contrast, only attain peak efficiency at one speed.

Fenner, USA
20 x 1.5s, Unlike conventional variable-speed machines where all power generated is forced through the
total capacity: 30 MW converter, the 1.5 MW design is outstandingly efficient. Through the turbines’ high-efficiency

converter, it is only necessary to convert a quarter of the power generated — substantially
minimizing conversion losses. Tower oscillation is kept to a minimum as
well through active damping of the entire turbine system.
Active damping also limits peak torque, providing
greater drive train reliability, reduced maintenance
and longer turbine life.

Below — The energy in a wind gust is stored by accelerating the
rotor. This leads to reduced loads, improved transmission

efficiencies and performance.
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Above — GE’s variable speed operation provides reduced mean
torque loads and smaller torque excursions for a given power out-
put compared to constant speed wind turbines. The result is less

wear on the internal drivetrain components and longer turbine life.



Escurillo, Spain
33 x 1.5sl,
total capacity: 49.5 MW

Dynamic reactive power for transmission
efficiency and local-grid compatibility.

volts & amps

Y

voltage

samples
——— current

Bassum, Germany
12 x 1.5s,
total capacity: 18 MW

Heede, Germany
11 x 1.5s,
total capacity: 16.5 MW

Trent Mesa, USA
100 x 1.5s,
total capacity: 150 MW

WindVAR Technology:
Leading, lagging or unity power factor

GE's WindVAR power conversion system with VAR control enables the wind turbines to
operate at unity, leading or lagging power factor (unity power factor shown left), providing
the highest transmission efficiencies and enhanced voltage stability. This is particularly

beneficial in weak grid applications.

At the heart of GE technology, our unique WindVAR power electronics
system converts the wind turbine’s variable-speed operation into
constant-frequency power required by the utility. Through WindVAR,
voltage is controlled and regulated in real-time. Similar to conventional
utility generators, WindVAR enables the turbine to supply reactive
power to the grid at the time it's needed, in a fraction of a second,
providing transmission efficiencies and enhanced voltage stability.
This feature is especially beneficial when the local grid is weak,

or in larger turbine installations.
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Support services that keep your goals
and expectations at the forefront.

——
~

Trent Mesa, USA
100 x 1.5s,
total capacity: 150 MW

With a wide range of capabilities and proven wind project success, we can provide you with
your desired level of assistance. From operation and maintenance to project development
assistance — we can put our experienced, worldwide resources to work for you.

Once online, your project needs are our priority. We will work with you at your preferred level
of assistance — then, we’ll be there for you whenever you need us. Our customers are our
highest priority and our goal is to deliver the absolute highest customer value — when you're
pleased, we are successful.

The installation and commissioning process for our turbines is rigorous.
Our commissioning specialists assure that each system'’s operating and

output patterns are optimized for each unique location.



Technical specifications 1.5sle 1.5sl 1.5s 1.5se

Operating data
L]

Rated capacity: 1,500 kW 1,500 kW 1,500 kW 1,500 kW
e Cut-in wind speed: 3.5m/s 3.5 m/ls 4 m/s 4 m/s
e Cut-out wind speed
600 s average: 25 m/s 20 m/s WZIl: 22 m/s 25 m/s
WZ I, IEC IIl: 25 m/s
30 s average: IECs: 28 m/s WZIl: 23 mis WZIl: 25 m/s IECI: 28 m/s
WZ III, [EC IIl: 28 m/s
3 s average: IECs: 30 m/s WZ Il: 25 m/s WZIl: 27 m/s IECI: 30 m/s

WZ IIl, IEC Il: 30 m/s
e Cut-back-in wind speed

300 s average: IECs: 22 m/s WZIl: 17 m/s WZIl: 19 m/s IEC I: 22 m/s,
WZ I1l, IEC Il: 22 m/s
e Rated wind speed: 12 m/s 12 m/s 12 m/s 12 m/s
Rotor
e Number of rotor blades: 3 3 3 3
e Rotor diameter: 77 m 77 m 70.5m 70.5m
e Swept area: 4,657 m? 4,657 m? 3,904 m? 3,904 m?
* Rotor speed (variable): 10.1 - 20.4 rpm 10.1 - 20.4 rpm 11.1 -22.2 rpm 11.1 - 22.2 rpm
Tower
® Hub heights (m): 61.4"/64.7* /80" / 85" 61.4"/64.7"/ 80" 64.7°/" 1807/ 52.6"" / 54.7"" ] 64.77"
85" /100" 85"/ /100"
Power control: Active blade pitch control Active blade pitch control Active blade pitch control Active blade pitch control
Operating limits (outside temperature) Braking system (fail-safe) Noise reduction
o cold weather light: -20° C to +40° C o Electromechanical pitch control ¢ Impact noise insulation of the gearbox
e cold weather extreme: -30° C to +40° C / for each blade (3 self-contained systems) and generator
-40° C to +50° C survival without operation e Hydraulic parking brake * Sound reduced gearbox
* Noise reduced nacelle
Control system Yaw system e Rotor blades with minimised noise level
e PLC (Programmable logic controller) e Electromechanical driven with wind ) . .
Remote control and monitoring system direction sensor and automatic Lightning protection system )
cable unwind e Lightning receptors installed on blade tips
Gearbox * Surge protection in electrical components
e Three step planetary spur gear system Converter
e Pulse-width modulated IGBT * **
Generator frequency converter for Wz 1l for WZ I/ IEC I
o Doubly fed three-phase asynchronous ““for IEC1 *for IEC s
generator Tower design
e Multi-coated, conical tubular steel tower

with safety ladder to the nacelle

* Load lifting system, load-bearing _ﬁ -.?' Subject to technical alterations,
capacity over 200 kg v =" errors and omissions.

e Service platform for 100 m hub height
(service lift optional)



GE Energy

Headquarters

Boeing Avenue 13

1119 PC Shiphol Rijk
Amsterdam

T (+31) (0)20 5000 111
F (+31) (0)20 5000 199

Asia - new markets

Sales Asia - new markets
240 Tanjong Pagar Road, GE Tower
088540 Singapore

T (+65) 6326 3492

F (+65) 6326 3522

Denmark

Sales Scandinavia
Niels Jernes Vej 10
9220 Aalborg

T (+45) 96 35 42 07
F (+45) 96 35 42 06

Italy

Sales ltaly

Via Felice Matteucci, 2
50127 Florence

T (+39) 055 423 3333
F (+39) 055 423 2744

Mexico

Sales Mexico

Av. Prolongacion Reforma 490-40 piso
Col. Santa Fé, México D.F., C.P. 01210
T (+52) (55) 5257 9523

F (+52) (55) 5257 6182
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GE Energy is one of the world’s leading suppliers of power generation and energy
delivery technology. We provide our customers with equipment, service and
management solutions across the power generation, oil and gas, transmission
and distribution, distributed power and energy rental industries.

As one of the world’s leading wind turbine suppliers, our current product portfolio
includes wind turbines with rated capacities ranging from 1,500 to 3,600 kilowatts
and support services reaching from development assistance to operation and mainte-
nance. We currently design and produce wind turbines in Germany, Spain and the
U.S. In Florida, USA, we also manufacture advanced wind turbine blades to assure
the highest quality, advanced designs and quick on-time delivery.

Our facilities are registered to ISO 9001:2000. Our Quality Management System,
which incorporates our rigorous Six Sigma methodologies, provides you with quality
assurance backed by the strength of GE. We know that wind power will be an integral
part of the world energy mix in this century and we are committed to helping our
customers design and implement energy solutions for their unique energy needs.
Every relationship we pursue bears our uncompromising commitment to quality

and innovation.

Germany

European Sales Headquarters
Wind Turbine Manufacturing
Holsterfeld 16

48499 Salzbergen

T (+49) (0)5971 980-0

F (+49) (0)5971 980-1999

Australia

Sales Australia, New Zealand
Level 5, 379 Collins Street
Melbourne, Victoria 3000

T (+61) 396147444

F (+61) 3 96147555

France

Sales France

Immeuble Le Bayard Part-Dieu
3, Place Renaudel

69003 Lyons Cedex

T (+33) (0) 4 37 48 35 00

F (+33) (0) 4 37 48 35 01

Japan

Sales Japan

Kowa 35 Building

14-14, Akasaka 1-chome
Minato-ku, Tokyo 107-8453
T (+81) 3-3588-5165

F (+81) 3-3589-3372

Taiwan

Sales Taiwan

168 Tun Hua North Road
13-F Hung-Tai Center, Taipei
T (+886) 2 2714 7040

© 2004 General Electric Company All Rights Reserved

USA

Americas Sales Headquarters
Wind Turbine Manufacturing
13000 Jameson Road

Tehachapi, CA 93561

T (+1) 661 823 6700

F (+1) 661 822 7880

Canada

Sales Canada

555 Boulevard Frederick Philipps
3rd floor

Montreal, Quebec, H4AM 2X4

T (+1) 905 858 5110

F (+1) 905 858 5390

India

Wind Turbine Assembly

Sales India & Surroundings
Al, Golden Enclave Corporate Towers
Airport Road, Bangalore 560017

T (+91) 80 2528 9979

F (+91) 80 2520 3860

Korea

Sales Korea

18th, Mirae-Wa-Saram Bldg.
942-1, Daechi-dong, Kangnam-ku
Seoul 135-280

T (+82) 2 528 0083

F (+82) 2 561 0430

United Kingdom

Sales United Kingdom
Prince Consort House,
27-29 Albert Embankment
London, SE1 7TJ

T (+44) (0)20 7793 2800
F (+44) (0)20 7820 3401

GEA-13550 (7/04, 7.5M)

Spain

Wind Turbine Manufacturing
Sales Iberian Peninsula
Maria de Molina 40, 4° Planta
28006 Madrid

T (+34) (0)91 587 0500

F (+34) (0)91 587 0665

China

Sales China

6/F West Wing, Hanwei Plaza
No. 7 Guang Hua Road
Chaoyang District

Beijing 100004

T (+8610) 6561 1166

F (+8610) 6561 1536

Ireland

Sales Ireland
Clonshaugh Industrial Estate
Clonshaugh Dublin 17

T (+353) (0)1 803 7965

F (+353) (0)1 803 7950

www.gewindenergy.com



V82-1.65 MW

Creating more from less




Optimized for low
and medium winds

With its large rotor and powerful generator, the V82 out-
performs any turbine in its megawatt class for sites with
low and medium wind conditions. Our hydraulic Active-
Stall® technology ensures that the rotor gathers the maxi-
mum power from the prevailing wind, while minimizing
loads and controlling output. Active-Stall® provides fail-
safe protection in all conditions and, at and above its
rated wind speed, maintains a steady output of 1.65 MW.
With the V82, we have designed a wind turbine that offers
unparalleled performance at a cost-effective price.

Low sound level

Vestas has made a concerted effort to reduce the sound
level of the V82 dramatically — with audible results. The
operating sound levels are among the lowest on the market,
regardless of wind speed.

Excellent grid compatibility

As wind turbines capture more of the electricity market each
year, they have an increasingly significant role to play in
grid management. Fortunately, the V82 meets even the most
stringent grid demands, and with the installation of our
advanced grid compliance system, the V82 will actually help

™

stabilize a weak grid. VestasGridSupport™ features full load
and dynamic phase compensation to enhance reactive
power regulation and thus keep the power factor in range.
It has an uninterrupted backup power supply, too, so that
auxiliary systems run at full capacity during grid disturb-
ances. Moreover, our grid support provides continuous
active and reactive power regulation to maintain voltage
balance in the grid, as well as fault ride-through in the event
of disturbances.

High reliability

Det Norske Veritas (DNV) has certified the V82 as meeting
the strictest standards in the wind industry. It has the ca-
pacity to tune up its own generator, which helps to give it
a particularly high degree of operational availability. In ad-
dition, the nacelle is based on the thoroughly tested design
of previous models. To date, more than 700 wind turbines
featuring this platform design have been installed on sites
with conditions ranging from arctic to tropical.

Proven performance

Wind power plants require substantial investments, and the
process can be very complex. To assist in the evaluation and
purchasing process, Vestas has identified four factors that
are critical to wind turbine quality: energy production,
operational availability, power quality and sound level.

We spend months testing and documenting these perform-
ance areas for all Vestas turbines. When we are finally
satisfied, we ask an independent testing organisation to
verify the results — a practice we call Proven Performance.
At Vestas we do not just talk about quality. We prove it.



Technical specifications

© cooler © Mechanical brake @® Machine foundation
e Generator ° Gearbox @ Main bearing

e Nacelle computer e Main shaft @ Hub computer

e Anemometer windvanes ° Yaw gears @ Pitch system

© coupling @ Tower damper @® Blade
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Creating more from less

Ideally, it makes sense to generate electricity close to where

it will be consumed so as to keep transmission, infrastructure
and service costs low. However, since populous areas tend
to have low winds and stringent requirements on sound
levels, the wind industry often concentrates on coastal areas,
deserted interiors and the open sea, where the wind is
plentiful and sound restrictions are few.

With the V82 wind turbine, Vestas has made it easier to pro-
duce electricity close to where people live. Not only is the

V82 extremely efficient in areas with low and medium
winds, but it also provides lower sound levels to suit local
requirements. This means that a large number of previ-
ously marginal sites can now be exploited profitably — and
quietly.

The V82 is an extremely competitive turbine in its class in
areas with low and medium winds. An impressive capacity
factor of 41 percent at 7.5 m/s at hub height speaks for

itself and enables the V82 to create more power from less
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