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Wind Turbine Revolving Fund Summary

The Wind Turbine Fund is a MGL Ch 44 §53E1/2 revolving fund which must be re-authorized annually. It was first authorized as Article 4 of the April 2011 ATM and
has been authorized every year since.

Debt Exclusion

Opening Interest  Scituate Wind Independent Electricity Bills  Offset/Budget
Balance Revenue Earned Expenses Studies Paid per ATMvote Closing Balance Rev Over Exps
FY 2012 $0.00 $103,024.80 $58.59 (550,994.95) $0.00 $0.00 $52,088.44 $52,088.44
FY 2013 $52,088.44 $461,680.25 $325.29 (5338,791.41) $0.00 (527,776.85) $147,525.72 $95,437.28
FY 2014 $147,525.72 $543,638.63 (5383.88) (5337,759.41) $0.00 (557,514.69) $295,506.37 $147,980.65
FY 2015 $295,506.37 $585,344.10 $0.00 (5254,273.19) $0.00 (558,661.40) $567,915.88 $272,409.51
FY 2016 $567,915.88 $581,807.76 $0.00 (5264,104.02) $0.00 (551,471.60) (5100,000.00) $734,148.02 $166,232.14
FY 2017 $734,148.02  $611,629.53 $0.00  ($378,628.82) $0.00 ($896.81)  ($100,000.00)  $866,251.92  $132,103.90
FY 2018 $866,251.92 $623,192.23 $0.00 (5333,866.17) $0.00 $0.00 (5200,000.00) $955,577.98 $89,326.06
FY 2019 $955,577.98 $452,390.09 $0.00 ($317,540.89) (514,395.91) $0.00 ($100,000.00) $976,031.27 $20,453.29
FY 2020 $976,031.27 $464,199.43 $0.00 (5365,489.74) (535,604.09) (51,568.82) (5100,000.00) $937,568.05 (538,463.22)
FY 2021 YTD $937,568.05 $21,013.27 $0.00 ($34,000.46) $0.00 $0.00 ($100,000.00) $824,580.86 (5112,987.19)
$4,426,906.82 $0.00 ($2,641,448.60) ($50,000.00) ($197,890.17) ($600,000.00)

9/6/2020



Cost analysis: reducing turbine operation
28 August 2020

Question 1: What would be the cost to the taxpayer of shutting down the wind turbine operation
completely?
e $701,267 per year for the remaining 6 years of the base contract.!

Question 2: What would be the cost to the taxpayer of shutting down the wind turbine from 10pm
to 6am during the period April 1 through October 31%?
e $108,767 per year.

Question 3: What would be the cost to the taxpayer of shutting down the wind turbine from 10pm
to 6am during the entire year?
e $231,418 per year.

How was this calculated?

e Based upon 6 years of data, the average annual production of energy by the turbine is
3,261,708 kilowatt-hours (kWh) per year.

e April 2‘[hrough October production is typically 47% of the annual amount or 1,533,003
kWh.

e Assume that 33% of the day’s production occurs between 10pm though 6pm.

e When the turbine runs, the Town receives a 19-cents per kWh rebate from National Grid
and pays Scituate Wind 10-cents per kWh — Net Income 9-cents per kWh.

e When the Town asks Scituate Wind to shut down the turbine, the Town loses the 9-cents
per kWh of Net Income plus must pay Scituate Wind 12.5-cents® per kWh for its lost
revenue — Total cost to the Town of 21.5-cents per kWh.

e Calculation for Question 1 - Complete shutdown of turbine:
0 3,261,708 kWh annual production x 21.5-cents per kWh = $701,267 per year.
e Calculation for Question 2 - Shut down from 10pm — 6am during Apr-Oct:
0 3,261,708 kWh x 21.5-cents per kWh x 47% of the year x 33% of the day =
$108,767 per year.
e Calculation for Question 3 — Shut down from 10pm — 6am all year:
0 3,261,708 kWh x 21.5-cents per kWh x 33% = $231,418 per year.

A. G. Bangert

! In addition, the turbine contract includes provision for two 5-year extensions; there would be
legal fees to negotiate out of this provision and a cost to remove the turbine.

2 Production in the winter months is higher than in the summer months.

3 Scituate Wind’s lost revenue is the 10-cents/kWh that the Town pays it for the power produced
plus the 2.5-cents/kWh it receives from a third party for the Renewable Energy Credits.

M:\Wind Turbine\Response to question- Cost to shutdown turbine 8-2020.docx













































































































































AMENDED AND RESTATED
SITE LEASE AGREEMENT

This Amended and Restated Site Lease Agreement (this “Lease”), dated as of May 10,
2010, is by and between Scituate Wind LLC, a Massachusetts limited liability company with a
principal place of business at 56 Cummings Park, Woburn, Massachusetts, as Lessee (“Lessee™),
and the Town of Scituate, a municipal corporation having its principal office at 600 Chief Justice
Cushing Highway, Scituate, Massachusetts, as Lessor (“Lessor”). In this Lease, Lessor and
Lessee are sometimes referred to individually as a “Party” and collectively as the “Parties.”

RECITALS

WHEREAS, Lessor desires to purchase wind-generated electricity for use by Lessor, and
proposes to lease a portion of real property located at 161 Driftway, Scituate, Massachusetts (the
“Premises”) to facilitate the development and operation of a wind power electric generation
facility;

WHEREAS, Lessee is in the business of financing, developing, owning, operating and
maintaining wind power electric generation facilities;

WHEREAS, Lessee proposes to finance, install, own, operate and maintain the Wind
Energy Facility on the Premises; and

WHEREAS, Lessor proposes to lease the Premises to Lessee to allow Lessee to
construct, operate, maintain and remove the Wind Energy Facility on the Premises.

WHEREAS, the Parties previously entered into a Site Lease Agreement on January 3,
2010, and have agreed to amend and restate herein that agreement in its entirety, to be effective
as of January 5, 2010 (the “Effective Date”).

NOW, THEREFORE, in consideration of the foregoing recitals, the mutual premises,
representations, warranties, covenants, conditions herein contained, and the Exhibits attached
hereto, Lessee and Lessor agree as follows.

ARTICLE 1
DEFINITIONS

When used in this Lease, the following terms shall have the meanings given below,
unless a different meaning is expressed or clearly indicated by the context. Words defined in this
Article T which are capitalized shall be given their common and ordinary meanings when they
appear without capitalization in the text. Words not defined herein shall be given their common
and ordinary meanings, except that capitalized words that are used but not defined herein shall
have the meanings ascribed to such terms as set forth in the Net Metering Sales Agreement.

“Access Easement Areq” has the meaning set forth in Exhibit A.

USIDOCS 7399817v4
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“Additional Payment” means payments made by Lessee to Lessor that consist of the
following: {a) an annunal payment in an amount equal to five percent (5%) of ail Sales Revenue
received by Lessor during a Contract Year from the sale of Net Energy to any party other than
Lessor, which payment will be made within thirty (30) days after the end of such Contract Year;
and (b) an additional annual payment in an amount equal to fifteen percent (15%) of all Sales
Revenue received by Lessee in a Contract Year from the sale of Net Energy to any party other
than Lessor at a price equal or greater than $0.20 per kWh 1n such Contract Year, which payment
will be made within thirty (30) days after the end of such Contract Year.

“Annual Lease Payment” has the meaning set forth in Section 4.1.

“Affiliate” means, with respect to Lessee, (1) each Person that, directly or indirectly,
controls or is controlled by or is under common control with Lessee; (ii) any Person that
beneficially owns or holds ten percent (10%) or more of any class or voting securities of Lessee
or ten percent (10%) or more of the equity interest m Lessee; or (111) any Person of which Lessee
beneficially owns or holds ten percent (10%) or more of the equity interest. For the purposes of
this definition, “control” (including, with correlative meanings, the terms “controlled by” and
“under common control with”), as used with respect to any Person, shall mean the possession,
directly or indirectly, of the power to direct or cause the direction of the management and
policies of Lessee, whether through the ownership of voting securities or by contract or
otherwise.

“Applicable Legal Requirements” means any present and future law, act, rule,
requirement, order, by-law, ordinance, regulation, judgment, decree, or injunction of or by any
Governmental Authority, ordinary or extraordinary, foreseen or unforeseen, and all licenses,
permits, and other governmental consents, which may at any time be applicable to a Party’s
rights and obligations hereunder, including, without limitation (i) the Premises or any part
thereof or to any condition or use thereof, and (i) the construction, operation, ownership,
maintenance, repair, decommissioning and removal of the Wind Energy Facility.

“Bond” has the meaning set forth in Section 8.1.d.

“Business Day” means a day on which Federal Reserve member banks in Boston are
open for business; and a Business Day shall open at §:00 a.m. and close at 5:00 p.m. Eastem
Prevailing Time.

“Commercially Reasonable” means any of the practices, methods and acts which, in the
exercise of reasonable judgment in light of the facts known, or which in the exercise of due
diligence, should have been known, at the time the decision was made, would have been
expected to accomplish the desired result consistent with reliability, safety, expedition, project
economics and applicable law and regulations in the southern New England region. The term
“Commercially Reasonable” is not intended to be limited to consideration of any one practice,
method or act, to the exclusion of all others, but rather, is intended to require the consideration of
a spectrum of possible practices, methods or acts.

LIS1DOCS 730981 Fvd



“Confidential Information” means all oral and written information exchanged between
the Parties which contains proprietary business or confidential information of a Party, and is
designated as “confidential” by such Party. The following exceptions, however, do not
constitute Confidential Information for purposes of this Lease: (a) mformation that is or becomes
generally available to the public other than as a result of a disclosure by either Party in violation
of this Lease; (b) information that was already known by either Party on a non-confidential basis
prior to this Lease; (¢) information that becomes available to either Party on a non-confidential
basis from a source other than the other Party if such source was not subject to any prohibition
against disclosing the information to such Party; and (d) information a Party is required to
disclose in connection with any administrative or regulatory approval or filing process in
connection with the conduct of its business or in accordance with any statute or regulations. In
connection with the above, the Parties acknowledge that notwithstanding the above, Lessor is a
public entity which is subject to certain public records disclosure statutes and regulations.

“Construction Easement Areqa” has the meaning set forth in Exhibit A.

“Energy” means the amount of electricity either used or generated over a period of time,
expressed in terms of kilowatt hour (“kWh”) or megawatt hour (*“MWh”). Energy shall not
include capacity credits, credits for Environmental Attributes, or any investment or production
tax credits under Section 45 of the Internal Revenue Code, or otherwise, to the extent that the
Wind Energy Facility receives or is entitled to receive any such credits.

“Effective Date” is the date first set forth in the recital paragraphs of this Lease.

“Environmental Attributes " means any environmental offsets or allowances, renewable
production or investment tax credits, or environmental attributes, value or credits of any kind or
nature, earned by or attributable to (A) the Wind Energy Facility and (B) the Energy, including,
without limitation, those resulting from or associated with the Federal Clean Air Act (including,
but not limited to, Title IV of the Clean Air Act Amendments of 1990), renewable energy
certificates (“RECs”) (or associated GIS Certificates), or any other state or federal acts, laws or
regulations that provide offsets, allowances, or credits related fo energy or emissions
{collectively, the “Environmental Attributes™).

“Environmental Laws” means all Applicable Legal Requirements regarding or related to
the protection of the environment or human health and safety, including, but not limited to, the
Resource Conservation and Recovery Act, the Comprehensive Environmental Response
Compensation and Liability Act of 1980, the Superfund Amendments and Reauthorization Act
of 1986, the Federal Clean Water Act, the Federal Clean Air Act, the Toxic Substances Control
Act, and all analogous and/or otherwise applicable state and local laws in each case as amended,
and all rules, regulations, judgments, decrees, orders and licenses arising under all such laws.

“Event of Defaulf’ has the meaning set forth in Article X VL

“Final Completion Certificate” means a certificate of final completion issued by the
manufacturer of the wind turbine generator with respect to the construction and commissioning
of the Wind Energy Facihty.

._3—
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“Final Decommissioning Certificate” has the meaning set forth in Section 8.1(e).

“Financier” means any individual or entity providing money or extending credit to
Lessee for the purpose of procuring, constructing, owning, operating, maintaining, repairing,
decommissioning or removing the Wind Energy Facility, including, but not limited to: (i) the
construction, term or permanent financing of the Wind Energy Facility; or (11} investment capital,
working capital or other ordinary business requirements for the Wind Energy Facility (including
the maintenance, repair, replacement or improvement of the Wind Energy Facility); or (iii) any
development financing, bridge financing, credit support, credit enhancement or interest rate
protection in connection with the Wind Energy Facility. Financier shall include any entity
through which Lessee has a lien in connection with the Wind Energy Facility. “Financier” shall
not include common trade creditors of Lessee.

“Force Majeure” means any cause not within the reasonable control of the affected Party
which precludes that Party from carrying out, in whole or in part, its obligations under this
Lease, including, but not limited to, Acts of God; high winds, hurricanes or tornados (but not the
lack of wind); fires; epidemics; landslides; earthquakes; floods; other natural catastrophes;
strikes; lock-outs or other industrial disturbances; acts of public enemies; acts, faifures to act or
orders of any kind of any Governmental Authority acting in its regulatory or judicial capacity,
provided, however, that any such discretionary acts, failures to act or orders of any kind by
Lessor may not be asserted as an event of FForce Majeure by Lessor; insurrections; military
action; war, whether or not it is declared; sabotage; riots; civil disturbances or explosions. A
Party may not assert an event of Force Majeure to excuse it from performing due to any
governmental act, failure to act, or order, where 1t was reasonably within such Party’s power to
prevent such act, failure to act, or order. Economic hardship of either Party shall not constitute
an event of Force Majeure.

“Full Operations Date” means the date on which the Final Completion Certificate 1s
tssued.

“Good Engineering Practice” means any of the practices, methods and acts which, in the
exercise of reasonable judgment in light of the facts known, or which in the exercise of due
diligence, should have been known, at the time the decision was made, would have been
expected to accomplish the desired result consistent with rehiability, safety, expedition, project
economics and applicable law and regulations in the southern New England region. Good
Engineering Practice is not intended to be limited to consideration of any one practice, method or
act, to the exclusion of all others, but rather, 1s intended to require the consideration of a
spectrum of possible practices, methods or acts.

“Governmental Authority” means any national, state or local government, independent
system operator, regional transmission owner or operator, any political subdivision thereof or
any other governmental, judicial, regulatory, public or statutory mstrumentality, authority, body,
agency, department, bureau, or entity.

“Hazardous Materials” means those substances defined, classified, or otherwise
denominated as a “hazardous substance,” “toxic substance,” “hazardous material,” “hazardous

-4
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waste,” “hazardous pollutant,” “toxic pollutant” or oil in any Environmental Law or in any
regulations promulgated pursuant to Environmental Laws.

“Interconnection Agreement” shall mean the Interconnection Service Agreement
entered into with National Gnid which authorizes the interconnection of the Wind Energy
Facility with the loca! electric distribution system of National Grid, which confirms the
eligibility of Wind Energy Facility for treatment as a Class III Municipal Wind Net Metering
Facility, and which specifies whether any Net Excess Generation (as defined in the Tariff} shall
be subject to allocation or cash-out.

“Interest Rate” means a fluctuating interest rate per annum equal to the sum of (i) the
Prime Rate as stated in the “Bonds, Rates & Yields” section of The Wall Street Journal on the
Effective Date and thereafter on the first day of every calendar month, plus (i1) two percentage
points, (In the event that such rate is no longer published in The Wall Street Journal or such
publication is no longer published, the Interest Rate shall be set using a comparable index or
interest rate selected by Lessee and reasonably acceptable to Lessor.) The Interest Rate
hereunder shall change on the first day of every calendar month. Interest shall be calculated
daily on the basis of a year of three hundred sixty five (365) days and the actual number of days
for which such mterest 1s due.

“kW” means Kilowatt.

“kWh” means Kilowatt hour.

“Lease” has the meaning set forth in the introductory paragraph of this Lease.
“Lease Area” has the meaning set forth in Exhibit A.

“Lessee” has the meaning set forth in the introductory paragraph of this Lease.
“Lessor” has the meaning set forth in the introductory paragraph of this Lease.

“MCP’ means, collectively, G.L. ¢. 21E (“*Chapter 21E") and the Massachusetts
Contingency Plan, 310 C. M R. 40.000 ef seq.

“Metering Device” means any and all revenue quality meters installed by Lessee or
National Grid after the Point of Delivery necessary or appropriate for the delivery of Energy into
the National Grid local electric distribution system and (except for the Net Metering Device) the
calculation of Net Metering Credits.

“MW” means Megawatt.
“MWh” means Megawatt hour.

“National Grid” means National Grid USA, the local electric distribution company for
Lessor, ot its successor.

-5
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“Net Energy” means the actual and verifiable amount of Energy generated by the Wind
Energy Facility and delivered to Lessor at the Point of Delivery in excess of any Energy
consumed by the Wind Energy Facility, as metered in kilowatt-hours (kWh) at the Metering
Device, and that conforms to Applicable Legal Requirements and the Tariff.

“Net Mefering” means the process of measuring the difference between electricity
delivered by a local electric distribution company and electricity generated by a net metering
facility and fed back to the local electric distribution company, as set forth under M.G.L. ¢. 164,
§§138 — 140 and 220 C.M.R. §18.00, as may be amended from time to time by a Governmental
Authority.

“Net Metering Credits” shall have the meaning set forth in 220 C.M.R. § 18.00, as
implemented by the Tariff.

“Net Metering Device” means any and all revenue guality meters installed by Lessee at
or before the Point of Delivery necessary or appropriate for the registration, recording, and
transmission of information regarding the amount of Net Energy generated by the Wind Energy
Facility and delivered to the Point of Delivery for sale to Lessor.

“Net Metering Sales Agreement” means that certain Net Metering Power Sales
Agreement executed between the Parties of even date herewith.

“Parties” means Lessor and Lessee, and their respective successors and permitted
assignees.

“Party” means Lessor or Lessee, and their respective successors and permitted assignees.

“Permits” means all state, federal, and local authorizations, certificates, permits, licenses
and approvals required by any Governmental Authority for the construction, operation and
maintenance of the Wind Energy Facility, including, but not limited to, a special permit for a
Wind Energy Conversion System under Scituate Zoning Bylaw 740 and construction related
permits.

“Permitted Improvements” means the Wind Energy Facility that will be used to conduct
the Permitted Use, together with accessory uses thereto, mcluding, but not limited to, access
roads and electric interconnection facilities, as further set forth in Article 9 and Exhibit B hereto.

“Permitied Use” means the use and occupation of the Premises solely and exclusively for
the design, construction, operation, maintenance, repair and removal of the Permitted
Improvements, which are designed and intended for the purpose of generating wind-generated
electricity for sale within the New England power grid.

“Person” means an individual, partnership, corporation (including a business trust},

limited Liability company, joint stock company, trusts, unincorporated association, joint venture,
or other business entity.

USIDOCS 739081 7vd



“Point of Delivery” means the point of delivery for Net Energy from Lessee to Lessor, as
further set forth on Exhibit B.

“Premises” has the meaning set forth in Exhibit A, and shall mclude the Lease Area, the
Access Easement Area, the Construction Easement Area, and the Utility Easement Area.

“Release” means any release, migration, seepage, discharge, disposal, leak or spill of
Hazardous Materials, including, without limitation, as any of the foregoing may be defined in or
pursuant to any Environmental Laws.

“Sales Revenue” means the price received by Lessee from the sale of Net Energy, as
measured at the buss bar or Metering Device interconnecting the Wind Energy Facility to the
National Grid electric power system, after deductions for any charges imposed by National Grid
i connection with the sale or delivery of the Net Energy to any party other than Buyer.

“Substantial Alteration” has the meaning set forth in Section 9.8.

“Tariff’ means the National Grid tariffs M.D.P.U. No. 1176 and M.D.P.U. No. 1177 for
interconnection for distributed generation and net metering services, as approved in DPU Docket
09-72, and any subsequent amendments and approvals thereto.

“Term” has the meaning set forth in Section 3.1,

“Termination Date” means the earlier to occur of (i) the last day of the Term, (11} the date
of termination of this Lease as the result of an Event of Default, and (ii1) the date of termination
pursuant to Articles 13, 14 or 16.

“Triggering Event’ has the meaning given to it in Section 7.1.
“Utility Easement Area” has the meaning set forth in Exhibit A.

“Wind Energy Facility” means the wind power electrical generation facility to be
constructed owned, operated and maintained by Lessee, with specifications for an aggregate
nameplate capacity of approximately one and one half (1.5) MW, together with all appurtenant
facilities, including, but not limited to, the Metering Device, Net Metering Device, and any
interconnection facilities, and transformers required to interconnect the Wind Energy Facility to
the Point of Delivery and the National Grid local electric distribution system, and any and all.
Substantial Alterations, additions, replacements or modifications thereto, all to be located on or
adjacent to the Premises and as further set forth in Exhibit B.

“Wind Net Metering Facility” shall have the meaning set forth m 220 CM.R. § 18.00, as
may be amended from time to time by a Governmental Authority.

“Work” has the meaning set forth in Section 13.1.
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ARTICLE 11
LEASE OF PREMISES

2.1 Premuses. Lessor, for and in consideration of the rents, covenants, and agreements herein
contained on the part of Lessee to be paid, kept, and performed, does hereby lease, rent, let, and
demise unto Lessee, and Lessee does hereby take, accept, hire, and lease from Lessor, upon and
subject to the conditions hereinafter expressed, the Premises (as described in and shown on
Exhibit A) for the sole and exclusive purpose of conducting the Permitted Use and designing,
constructing, operating, maintaining, repairing, and expanding the Permitted Improvements.
Appurtenant to the Premises 1s the non-exclusive right, subject to the terms set forth herein, to
investigate (including any subsurface geotechnical investigation), improve, modify, and use the
access areas described 1n Exhibit A and Exhibit B, for pedestrian and vehicular access to and
egress from the Premises plus the right to construct electric interconnection lines to connect the
Wind Energy Facility (a) to the facilities of Lessor such that the Wind Energy Facility qualifies
as a Wind Net Metering Facility, and (b} to National Grid or another Host Customer, in the event
of (i) a termination of the Net Metering Sales Agreement due to default of Lessor, or (it) Lessor
elects to not extend the Net Metering Sales Agreement under Section 2.1(b) or (¢} thereof and
Lessee elects to exercise its rights under Section 2.1(c) thereof. The Premises, which shall
include the Lease Area, Access Easement Area, Construction Easement Area, and Utility
Easement Area, and the appurtenant rights are demised subject to the following:

a. any encumbrances shown on the survey of the Premises;

b. covenants, restrictions, easements, agreements, and reservations, as set forth in
Exhibit A;

c. present and future zoning laws, ordinances, resolutions, and regulations of the

municipality in which the land lies, and all present and future ordinances, laws, regulations, and
orders of all boards, bureaus, commissions, and bodies of any municipal, county, state, or federal
authority, now or hereafter having jurisdiction, so long as they permit or otherwise regulate the
use of the Premises for the Permitted Use {provided that Lessor shall not restrict or encumber the
Premises for the Permitted Use after the Effective Date);

d. the condition and state of repair of the Premises as the same may be on the
Effective Date;
e. all water charges, electric charges, and sewer rents, accrued or unaccrued, fixed or

not fixed, from and after the Effective Date arising as a result of the construction and operation
of the Wind Energy Facility, the Permitted Improvements, or any other appurtenant facilities or
improvements associated with the Permitted Use; and

f. full compliance by the Lessee with all Applicable Legal Requirements.

2.2 Net Lease. Lessor shall not be required to make any expenditure, incur any obligation, or
incur any liability in connection with this Lease or the ownership, construction, operation,
maintenance, or repair of the Permitted Improvements throughout the Term, except as otherwise
provided in this Lease. Lessee hereby assumes the full and sole responsibility for the condition
of the Premises as it may affect Lessee’s construction, operation, repair, demolition,

-8-
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maintenance, and management of the Permitted Improvements. Notwithstanding the above, the
Parties agree that Lessee shall not be liable for any conditions on the Premises: (a) arising from
or related to acts or omissions occurring prior to the Effective Date, except to the extent ansing
from or related to Lessee’s negligence or willful misconduct; or (b) occurring after the Effective
Date that arise from or are related to Lessor’s negligence or willful misconduct.

2.3 Ownership of the Permitted Improvements. Except as otherwise expressly provided
herem, Lessor shall have no ownership of or other interest in the Permitted Improvements.

2.4 Additional Use. Except with the prior express written consent of Lessor, .essee shall not
use the Premises for any use other than the Permitted Use.

ARTICLE IIl
TERM
3.1 Term.
a. The term of this Lease (the “Term”) shall commence on the Effective Date, and

shall end at the earlier of 11:59 PM on the day preceding the fifteenth (1 5™ anniversary of the
Full Operations Date (the “Termination Date”) or such date as of which this Lease may be
earlier terminated pursuant to the provisions hereof.

b. In the event that the term of the Net Metering Sales Agreement is extended by
mutual agreement of the parties thereto, the Parties shall extend the term of this Lease by an
identical period of time.

C. In the event that the Lessee properly exercises its right under Section 2.1(c) of the
Net Metering Sales Agreement to engage in the sale of Net Energy to a third party, or the Net
Metering Sales Agreement is terminated pursuant to the provisions of Section 8.4(c)(11) thereof,
Lessee may (upon the expiration of the Term of this Lease) elect to extend this Lease for up to
two additional consecutive terms of five (5) years; provided, however, in no event shall the
length of the Term of this Lease, including any permitted extensions, exceed a total of twenty-
five (25) years.

32,  Early Termination. Either Party may terminate this Lease without penalty or any

liability to the other Party prior to the achievement of the Full Operations Date as specified
below:

a. mn the event that Lessee has not prepared for submission to National Grid by
Lessor a complete interconnection application seeking authorization to construct and
interconnect the Wind Energy Facility to the National Grid local electric distribution system
within thirty (30) days of the Effective Date;

b. in the event that Lessee has not submitted an application for a special permit for
the Wind Energy Facility to the Planning Board of the Town of Scituate within ninety (90) days
of the Effective Date;
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c. in the event that the Interconnection Agreement, in form and substance
satisfactory to Lessee and Lessor, in each of its reasonable discretion, is not finalized and
executed within two hundred ten (210) days of Lessor’s submission of the interconnection
application, provided, however, that the terminating Party shall give the other Party thirty (30)
days prior written notice of its intent to terminate this Lease if such Interconnection Agreement
18 not timely obtained, and such notice of termination shall be void if such Interconnection
Agreement 1s obtained within thirty (30) days of the non-terminating Party’s receipt of such
notice;

d. in the event that Lessee has not obtamed financing sufficient to purchase,
construct, commission, own and operate the Wind Energy Facility within twelve (12) months of
the Effective Date, provided, however, Lessor (subject to the provisions of subsection (e} below)
shall not have the right to terminate this Lease at such time 1f any final Permit necessary for the
construction, financing, or operation of the Wind Energy Facility has not been obtained due to a
legal challenge, and Lessee is using and continues to use Commercially Reasonable efforts to
obtain such final, non-appealable Permit; or

€. except as set forth below, 1n the event that Lessee has not entered into a binding
purchase order for the Wind Energy Facility within forty-eight (48) months of the Effective
Date.

In the case of termination pursuant to any of subsections {a) through (e) above, the terminating
Party shall give the other Party thirty (30) days prior written notice of its intent to terminate
within thirty (30) days after the occurrence of the applicable deadline. In the event that a Party
fails to provide such notice, the Party shall be deemed to have waived its right to terminate under
the applicable subsection in question. Notwithstanding any other provision of this Lease, the
Parties acknowledge and agree that the deadline set forth in subsection (e) above (1) shall be
extended for a period equal to the number of days it takes Lessee to obtain all final, non-
appealable Permits under subsection (d) above which exceed one hundred eighty (180) days after
the date of submission of a full and complete application for each such Permit, provided that
Lessee used and continues to use good faith efforts to secure such Permits, and (v} shall not be
extended or otherwise excused by Force Majeure.

3.3 Memorandum of Lease. Promptly after the Effective Date, the Parties shall execute a
Memorandum of Lease in a form reasonably agreeable to both parties, and Lessee shall promptly
thereafter record said Memorandum in the Plymouth County Registry of Deeds. Upon the
termination of this Lease, Lessee agrees to execute an instrument releasing all of its rights
granted herem except those rights which expressly survive the termination of this Lease, and to
deliver the same to Lessor within ten (10} days after the Termination Date.

ARTICLE iV
RENT AND OTHER CONSIDERATION

4.1 Annual Lease Pavment.

a. During the initial Term of this Lease, and any extension of the Term during which
Lessee is selling Net Energy to Lessor, Lessee shall pay to Lessor, in advance, pursuant to
-10-
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Lessor’s written instructions, without notice or demand, an Annual Lease Payment of one dollar
($1.00) payable on the anniversary of the execution of this Lease.

b. During the nitial Term of this Lease and any extension of the Term , Lessee shall
pay all property (real or personal) taxes assessed by Lessor with respect to the Wind Turbine
Facility or Lessee’s leasehold mterest in the Premises;

c. In the event that the Term 1s extended pursuant to the provisions of Section 3.1(c)
above, Lessee shall make the Additional Payment to Lessor for the period of the extended Term;
provided, however, that Lessee shall deduct from the Additional Payment for each Contract Year
an amount equal to the property (real or personal) taxes paid by Lessee to Lessor on account of
the Wind Turbine Facility and Lessee’s leasehold interest in the Premises during such Contract
Year.

ARTICLE V
INSURANCE

5.1 Public Liability and Property Damage Insurance. During the Term, and except to the
extent otherwise required by Applicable Legal Requirements or by the Interconnection
Agreement, Lessee at its cost shall mamtain commercial general liability insurance on the
Premises that is written on an occurrence basis insuring against all Hability for personal injury
and property damage arising out of and in connection with the Premises, the Permitted Use, the
Permitted Improvements, or Lessee’s use or occupancy of the Premises, in standard form with a
general aggregate limit of not less than §5,000,000, a products-completed operations aggregate
limit of not less than $2,000,000, and a per occurrence limit of not less than $2,000,000 for
bodily injury and property damage, with a commercially-reasonable deductible, and which shall
mclude operations and blanket contractual liability coverage which insures performance by
Lessee of the indemnity provisions of this Lease.

52  Property Insurance — Personal Property. During the Term, Lessee at its cost shall
maintain on all of its personal property on or about the Premises a policy of “all risk” or “special
causes of loss” property insurance, with a commercially-reasonable deductible, and with
vandalism and malicious mischief endorsements, to the extent of at least 100 percent of their full
replacement value.

5.3 Property Insurance — Permitted Use. Lessee at its cost shall maintain on the Permitted
Improvements that are part of the Premises a policy of “all risk™ property insurance in an amount
not less than 100 percent of the full replacement value of the Permitted Improvements, and with
a commercially-reasonable deductible, and containing a replacement cost coverage endorsement,
an agreed amount endorsement waiving all co-insurance provisions, and a “building ordinance
coverage” endorsement. Such insurance shall also include, if applicable, flood and earthquake
perils in such amounts and with such deductibles as are approved by Lessor, which approval
shall not be unreasonably conditioned, withheld or delayed.

54  Workers’” Compensation Insurance. If applicable, during the Term, Lessee shall at its
cost maintain Workers’ Compensation Insurance, subject to the statutory limits of the
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Commeonwealth of Massachusetts, an employer’s liability insurance with a lmmut of at least
$1,000,000 per accident and per employee.

5.5  Lessor’s Insurance. During the Term, Lessor at its cost shall maintain insurance of the
type and in the amount(s) customarily maintained by the Town against acts, omissions or
negligence by Lessor or any of its tenants, agents, contractors, servants, employees, subtenants,
licensees or invitees on the Premises that may affect the Permitted Improvements.

5.6 Insurance Companies. All insurance required under this Lease shall be issued by
insurance companies authorized to do business in the Commonwealth of Massachusetts, with a
claims paying ability rating of A- or better and a financial class of V or better, as rated in the
most recent edition of Best’s Insurance Repotts.

5.7  Policv Delivery, Payment Evidence. Concurrently with the execution and delivery of this
Lease and not less than thirty (30) days prior to the expiration dates of the expiring policies
furnished pursuant to this Article 5, certificates of insurance bearing notations evidencing the
payment of premiums or accompanied by other evidence satisfactory to the other Party of such
pavment shall be delivered by Lessee and Lessor to the other Party.

5.8 Notice of Cancellation. Each certificate of insurance delivered hereunder, to the extent
obtainable, shall contain an agreement by the insurer that such policy shall not be cancelled or
surrendered without at least thirty (30) days prior written notice to the other Party and to any
mortgagee named in such policy.

ARTICLE VI
SURRENDER ON TERMINATION

6.1 Surrender and Removal of Property.

a. On the Termination Date, Lessee shall peaceably and quietly leave, surrender and
yield up unto Lessor the Premises.

b. Notwithstanding the foregoing, Lessee shall be required, at Lessee’s sole expense,
within ninety (90) days after the Termination Date of this Lease to decommission the Wind
Energy Facility, remove the Permitted Improvements from the Premises and appurtenant areas,
and return the Premises and appurtenant areas to approximately their original condition, with the
exception that (i) the foundations for the Wind Energy Facility may be left in place, provided
that all bolts and other protrusions from such foundations are cut off at a minimum of three (3)
feet below grade, (ii) roadway grading may remain in place provided that the roadway surfacing
(if any) is removed and the remaining subgrade is de-compacted and revegetated, (i11) buried
conduit may be left in place, (iv) any other components of the Permitted Improvements may be
left in place, subject to the prior express written consent of Lessor, and (v) any other below
ground components of the Permitted Improvements shall be left in place at the election of
Lessor. Notwithstanding anything to the contrary contained elsewhere in this Lease, any waiver
in whole or in part of the foregoing requirement to decommission and remove the Permitted
Improvements shall require the written approval of the Lessor. Any property, improvements, or
Permitted Improvements left on the Premises after the passage of ninety (90} days after the
Termination Date may, at the option of Lessor, be deemed to have been abandoned, and either
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may be retained by Lessor as its property, or may be disposed of in such manner as Lessor may
see fit and at Lessee’s sole cost; provided, however, that Lessor’s election to retain all or any
portion of the Permitted Improvements as its property shall relieve Lessee from any liability for
its failure fo remove such Permitted Improvements; and provided further, however, that the
forgoing shall not apply to any property, improvements or Permitted Improvements of Lessee
that are not timely removed if the failure to remove 1s caused by an event of Force Majeure or
the negligent acts or omissions of Lessor {in which in either case the time period for removai
shall be extended on a day for day basis).

6.2  Title. During the Term and prior to the date occurring ninety (90) days after the end
thereof, title to the Permitted Improvements shall be in the Lessee. On the date, if any, occurring
thereafter, that Lessor elects to retain any portion of the Permitted Improvements then existing
on the Premises as Lessor’s property, title to such portion of the Permitted Improvements shall
automatically vest in Lessor without the necessity of any deed, conveyance or bill of sale
thereon.

ARTICLE VII
LESSOR’S PERFORMANCE OF LESSEE’S OBLIGATIONS

7.1 Cures — Rights, Costs and Damages. If Lessee fails to make any payment required under
this Lease beyond the expiration of all applicable notice and grace periods, or shall default in the
performance of any material covenant, term, provision, limitation, or condition contained in this
Lease beyond the expiration of all applicable notice and grace periods (hereafter, collectively, a
“Triggering Event”), Lessor, without being under any obligation to do so and without waiving
such default, may make such payment and/or remedy such other default for the account and at
the expense of Lessee, immediately upon nofice in the case of emergency or if necessary to
protect public health or safety, or to avoid forfeiture of a material right, or in any other case only
provided Lessee shall fail to make such payment within sixty (60} days or remedy such defaunlt
within sixty (60) days, or such longer period as may be required due to the nature of such default
(provided Lessee has commenced and 1s diligently prosecuting a cure), affer Lessor notifies
Lessee in writing of such default. Except in the case of an emergency or other event which
requires an immediate response, Lessor’s performance of Lessee’s obligations in this Section 7.1
1 subordinate to the right of any Leasehold Mortgagee to first cure such Lessee obligations, as
provided in Section 15.4.b.

7.2 Step-in Rights/Step-out. If necessary to protect the public health and safety, regardless of
whether Lessor exercises its rights pursuant to Section 7.1 of this Lease, Lessor shall have the
right, but not the obligation, and to the extent permitted by Applicable Legal Requirements, to
take possession of the Premises and the Permitted Improvements and to operate the Permitted
Improvements, until Lessee demonstrates to the reasonable satisfaction of Lessor that the events
giving rise to the endangerment of the public health and safety have been cured, and that Lessee
has taken all reasonably necessary steps to ensure that such events shall not re-occur. Lessor
shall not be liable to Lessee for any damages, losses or claims sustained by or made against
Lessee as a result of Lessor’s exercise of possession and operational control of the Permitted
Improvements except to the extent such damages, losses or claims result from the negligence or
willful misconduct of Lessor. Lessor’s performance of Lessee’s obligations in this Section 7.2 is
subordinate to the right of any Leasehold Mortgagee to first cure such Lessee obligations, as
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provided in Section 15.4.b. Lessor and Lessor’s representatives shall at all times comply with all
reasonable safety and other operating procedures established by Lessee, and with all Applicable
Legal Requirements.

ARTICLE Vi1
DUTY TO MAINTAIN
8.1 Lessee’s Duty.
a. Maintenance; Repairs. Subject to Articles 13 and 14, Lessce shall take good care

of the Premises and the Permitted Improvements, conduct all required maintenance and make all
repairs thereto, interior and exterior, structural and non-structural, ordinary and extraordinary,
foreseen and unforeseen, and shall maintain and keep the Premises in accordance with Good
Engineering Practice, reasonable wear and tear excepted. Such obligations, in addition to
Lessee’s obligations to maintain and repair the Premises and the Permitted Improvements, shall
include, but not be limited to, maintaining the Permitted Improvements in a condition of
commercial operation, and taking all actions necessary or desirable to comply with the
Applicable Legal Requirements.

b. Utilities. Lessee shall make all arrangements for and pay directly to the entity
providing the service, before delinquent, all charges for all utilities and services furnished to or
used by it, including, without limitation, gas, electricity, water, steam, telephone service, trash
collection and connection charges.

c. Compliance With Laws. Lessee, at Lessee’s expense, shall diligently and fully
comply with all Applicable Legal Requirements.

d. Performance Payment Bond. On or before the commencement of any
construction on the Premises, Lessee shall provide (or cause its contractor or other third party to
provide) Lessor with and thereafter maintain in full force and effect a performance and labor and
materials bond in the amount of one million dollars ($1,000,000.00) from an issuer with a Best’s
rating of not fess than “A” and m a form reasonably acceptable to Lessor (the “Bond”), which
shall secure Lessee’s obligations with respect to the construction and commissioning of the Wind
Energy Facility under this Lease. The Bond shall remain m effect until thirty (30) days after
delivery by Lessee to Lessor of the Final Completion Certificate, unless (&) fully drawn upon
earlier by Lessor, (b) Lessor provides the issuer of the Bond written notice authorizing the
expiration of the Bond, or (¢) this Lease is terminated prior to the issuance of the Final
Completion Certificate.

e. Decommissioning Payment Bond. Concurrent with the defivery of the Final
Completion Certificate to Lessor, Lessee shall provide (or cause a third party to provide) Lessor
with either a cash deposit or a performance bond in the amount of one hundred fifty thousand
dollars ($150,000.00), which shall secure Lessee’s obligations with respect to the
decommissioning and removal of the Wind Energy Facility from the Premises under this Lease.
If a bond 1s provided, the 1ssuer shall have a Best’s rating of not less than “A” and the bond shall

- 14 -

USIDOCS 739981 7v4



be 1n a form reasonably acceptable to Lessor. If a cash deposit is provided, the amount shall be
deposited into an interest bearing escrow account at a bank then used by Lessor and on such
terms as the bank, Lessor and Lessee shall have agreed. Notwithstanding the foregoing, whether
a bond agreement or an escrow agreement, such agreement shall provide that, in the event that
Lessor as Buyer under the Net Metering Sales Agreement exercises it right to acquire the Assets
of Lessee, the bond or escrow (together with all accrued interest) shall be released to Lessee as of
the Transfer Date. Further, the escrow agreement shall require that all funds (including interest
accrued thereon), net of any funds used by Lessor for decommissioning of the Permitted
Improvements due to the breach of Lessee’s removal and restoration obligations under Section
6.1, shall be returned to Lessee upon submission of a certification of decommission and removal
of the Wind Energy Facility in full accordance with the provisions of Section 6.1 (the “Final
Decommissioning Certificate”).

ARTICLE IX
CONSTRUCTION AND OPERATION OF PERMITTED USE

9.1 Generai Description. Except as otherwise specified herein, the Permitted Improvements
shall consist solely of the improvements described in Exhibit B.

9.2 Governmental Approval.

a. Except as otherwise specified herein or in the Net Metering Sales Agreement, if
any, or otherwise obtained prior to the Effective Date, Lessee will obtain at its sole cost all
Permits required for Lessee’s use of the Premises, the Permitted Use, and the Permitted
Improvements from any and all Governmental Authorities having jurisdiction in the matter.
Lessee will promptly inform Lessor of all significant developments relating to the issuance of
such Permits. If any changes in such plans and/or specifications are required by any
Governmental Authority, then Lessee shall submit such changes, if any, to Lessor for its
approval, which shall not be unreasonably conditioned, withheld or delayed.

b. Lessor shall reasonably cooperate with Lessee so that Lessee can meet its
obligations under this Lease and under the Net Metering Sales Agreement. Lessor agrees to take
all reasonable measures with respect to which it has legal capacity to facilitate and expedite the
review of all local permits and approvals necessary for the design, construction, engineering,
operations, maintenance and deconstruction of the Wind Energy Facility and to act at all times
during such review within its legal capacity. This provision is not intended to and shall not be
construed to imply that the Board of Selectmen of the Town of Scituate has the authority to
direct the outcome of any application submitted to any independent local permit issuing authority
nor that the Board of Selectmen of the Town of Scituate has the independent or concurrent
authority to issue any permits or other such approvals for the Wind Energy Facility. The Parties
agree that m the event either Party is sued by a third-party in connection with the any Permit,
approval or any other matter related to the Wind Energy Facility or the Lease, the defending
Party will immediately notify and consult with the other Party. The Parties further agree that
they will work together in good faith to expeditiously defend such action and shall coordinate
thetr defense efforts subject to any restrictions imposed by Applicable Legal Requirements. [n
addition, Lessee agrees that if reasonably requested by Lessor, Lessee will reimburse Lessor for
any direct third-party costs (including reasonable attorneys’ fees) Lessor incurs in such defense,
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provided that such costs in the aggregate do not exceed twenty-five thousand dollars
(825,000.00); provided, further, however, that in the event that Lessor’s direct third party costs
exceed the amount of twenty-five thousand dollars ($25,000.00), Lessor’s obligation to
expeditiously defend such action and coordinate defense efforts with Lessee shall only continue
for as long as and to the extent that Lessee agrees in advance to reimburse Lessor for its direct
third party costs which exceed such amount.

9.3 Construction Commences Promptly. Lessee shall commence the necessary activities for
the permitting and construction of the Permitted Improvements promptly following the Effective
Date and will proceed diligently and continuously thereafter until completion, subject to only a
event of Force Majeure.

9.4 Completion Requirements. Lessee will arrange for the construction of the Permitted
Improvements in a good, careful, proper and workmanlike manner in accordance with Good
Engineering Practice, the Net Metering Sales Agreement, and all Applicable Legal
Requirements, The Permitted Improvements will, when completed, comply with all Applicable
Legal Requirements, and upon such completion, Lessee will obtain and deliver to Lessor a copy
of each temporary certificate of occupancy (if applicable) and of the final certificate of
occupancy (if applicable) before the Permitted Improvements shall be occupied or operated by
Lessee, except that, if a temporary certificate of occupancy shall be issued, Lessee may occupy
or operate the Permitted Improvements, as the case may be, under the provisions of such
certificate and, except further that, if a certificate for any part of the Permitted Improvements
shall be issued, Lessee may occupy the part so certified under the provisions of such certificate.

9.5  Construction Insurance. During the course of construction of the Permitted Use, Lessee
will carry or cause Lessee’s contractor(s) to carry {and cause each such contractor to cause its
subcontractors to carry) adequate workers’ compensation msurance and such other insurance as
is specified in Article 5.

9.6 Access to and Use of the Premises. Subject to Article §, during construction and
operation of the Permitted Improvements, including, but not limited to, all related pre-
construction activities, Lessee and its contractors or agents shall have access to the Premises at
all times.

9.7  As-built Plans. Within thirty (30) days following the issuance of the Final Completion
Certificate, Lessee shall prepare and deliver to Lessor detailed as-built plans accurately depicting
the Permitted Improvements including, without limitation, all underground structures.

9.8  Alterations. Lessee shall have the right from time to time both before and after the
completion of the Permitted Improvements and at Lessee’s sole cost and expense to make
additions, alterations and changes, structural or otherwise in or to the Premises as 1s reasonably
required to conduct the Permitted Use in compliance with the provisions of this Lease, subject,
however, in all cases to the following:

a. Except as set forth herein, no alteration shall be made which would tend to (i)
materially change the general design, use, character or structure of the Wind Energy Facility, or
(11) reduce or impair, to any material extent, the use of the Wind Energy Facility for the
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generation of electricity, subject to applicable laws and safety standards (any such alteration, a
“Substantial Alteration”).

b. No Substantial Alteration shall be commenced except after prior written notice to
and consent from Lessor, which consent shall not be unreasonably withheld by Lessor.

C. Substantial Alterations shall not include any repairs or replacement of parts to the
Permitted Improvements, as set forth in Section 2.1 and Exhibit B.

d. Any Substantial Alteration shall be conducted under the supervision of a
contractor, architect or engineer selected by Lessee and approved in writing by Lessor, which
approval shall not be unreasonably conditioned, withheld or delayed, and no such Substantial
Alteration shall be made except in accordance with detailed plans and specifications and cost
estimates prepared and approved in writing by such contractor, architect or engineer and
approved in writing by Lessor, which approval shall not be unreasonably conditioned, withheld
or delayed.

e. Any alteration or Substantial Alteration shall be made with reasonable dispatch
(Force Majeure events excepted) and in a good and workmanlike manner and in compliance
with all applicable permits and authorizations and buildings and zoning laws, and with all other
Applicable Legal Requirements.

f At or prior to completion of any Substantial Alteration, Lessee will provide
Lessor with complete copies of all final plans and specifications therefor not previously
provided. )

ARTICLE X
LIENS

10.1 No Liens on Premises or Permitted Use. Lessee shall not create, or suffer to be created or
to remain, and shall promptly discharge, any mechanic’s, laborer’s or materialman’s lien or any
mortgage upon the Premises, and Lessee will not suffer any other matter or thing arising out of
Lessee’s use and occupancy of the Premises whereby the estate, rights and interests of Lessor in
the Premises or any part thereof might be impaired, except in accordance with and subject to the
provisions of this Lease, including, without limitation, Article 15 below.

10.2  Discharge. If any mechanic’s, laborer’s or materialman’s lien, or any mortgage, shall at
any time be filed against the Premises, Lessee, within ten (10) days after notice o Lessee of the
filing thereof, shall cause such lien to be discharged of record by payment, depostt, bond,
insurance, order of court of competent jurisdiction or otherwise. If Lessee shall fail to cause
such lien to be discharged within the period aforesaid, then, in addition to any other right or
remedy, Lessor may, but shall not be obligated to, discharge the same either by paymg the
amount claimed to be due or by procuring the discharge of such lien by deposit or by bonding.
 Any amount so paid by Lessor and costs and expenses reasonably incurred by Lessor in
connection therewith, together with interest thereon at the Interest Rate from the respective dates
of Lessor’s making of the payment of the cost and expenses, shall be paid by Lessee to Lessor
within ten (10) business days of Lessor’s invoice therefor.
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10.3  No Liens on Permitted Improvements. Lessor shall not create, or suffer to be created or
to remain, and shall promptly discharge, any mechanic’s, laborer’s or materialman’s lien upon
the Permitted Tmprovements or the income therefrom, except in accordance with and subject to
the provisions of this Lease.

ARTICLE XI
QUIET ENJOYMENT
t1.1  Quiet Enjoyment. Lessor covenants that Lessee shall quietly have and enjoy the

Premises throughout the Term and any extensions thereof. Lessor warrants and agrees that,
throughout the Term and any extensions thereof:

a. any other uses of the Premises by Lessor or any third party shall not unreasonably
interfere with the Permitted Use and the operational and wind requirements of the Permitted
Improvements; and

b. Lessor shall, in good faith, use its best efforts to protect Lessee’s quiet enjoyment
of its rights hereunder.

Lessor’s failure to carry out any of its obligations and duties under this provision shall be an
Event of Default under Section 16.2 of this Lease, and Lessee shall be entitled to all of its rights
and remedies with respect to such default as provided in this Lease. Lessor’s exercise of self-
help pursuant to Article 7 and rights of entry and inspection pursuant to Section 11.2 shall not be
considered a breach of the covenant of quiet enjoyment. Subject to the specific provisions of this
Lease permitting the same, Lessor shall have the right to enter upon the Premises at reasonable
times for purposes reasonably related to the Permitted Use of this Lease and no such entry which
complies with the provisions of this Lease permitting the same shall be considered a breach of
the covenant of quiet enjoyment.

11.2  Inspection and Entry. During the course of construction and completion of the Permitted
Improvements and any Substantial Alteration thereto, Lessee shall maintain all plans, shop
drawings, and specifications relating to such construction which Lessor, its agents or contractors
may examine at reasonable times upon reasonable prior notice for the purpose of determining
whether the work conforms to the agreements contained or referenced in this Lease. Lessor may,
upon reasonable prior notice to Lessee, enter upon the secured portion(s) of the Premises for the
purpose of ascertaining their condition or whether Lessee is observing and performing the
obligations assumed by it under this Lease, all without hindrance or molestation from Lessee,
and to perform maintenance and services pursuant to Section 8.1. Lessor shall also have the
right to enter upon the Premises, upon reasonable prior notice to Lessee, for the purpose of
exercising its rights under Article 7. Lessor and Lessor’s representatives shall at all times
comply with all reasonable safety and other operating procedures established by Lessee, and with
all Applicable Legal Requirements.

11.3 Limitation of Liability. Lessor may, during the progress of any work performed by
Lessor pursuant to Article 7, Section 8.1 or Section [1.2, keep and store upon the Premises all
necessary materials, tools, supplies and equipment, provided that Lessor shall use reasonable
efforts to minimize the impact thercof on the normal operation of the Premises, and provided the
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risk of loss of such materials, tools, supplies, and equipment is that of Lessor unless such loss
results from the negligence or intentional misconduct of Lessee, or of Lessee’s agent, employee,
or contractor. Lessor agrees to promptly remove such materials, tools, supplies, and equipment
from the Premises upon completion of Lessor’s work.

ARTICLE XII
INDEMNIFICATION

12.1  Indemmification of Lessor. Lessee shall indemnify and save harmless Lessor and each of
its officials, employees, agents, and assigns (the “Lessor Indemnified Parties”) from and against
all liabilities, losses, damages, penalties, costs, and expenses, including reasonable attorneys’
fees, that may be imposed upon or incurred by or asserted against any Lessor Indemnified Party
by reason of any of the following occurrences during the Term:

a. any breach by Lessee of its obligations, covenants, representations or warranties
contained 1n this Lease or made pursuant thereto;

b. any negligence on the part of Lessee or any of its agents, contractors, servants,
employees, subtenants, licensees or invitees in connection with the Permitted Use or Premises;
and

c. any failure on the part of Lessee or any of its agents, contractors, servants,
employees, subtenants, licensees or invitees to fully comply with any Applicable Legal
Requirements.

In case any action or proceeding is brought against any Lessor Indemnified Party by reason of
any such claim, Lessee, upon written notice from Lessor, shall defend such action or proceeding
at Lessee’s expense to the reasonable satisfaction of Lessor.

ARTICLE X1
DAMAGE OR DESTRUCTION

13.1  Lessee Repair and Restoration. If, at any time during the Term, the Wind Energy Facility
shall be substantially damaged or destroyed and rendered inoperable by fire or other occurrence
of any kind, Lessee shall at 1ts sole cost and expense either {a) repair or replace the Permitted
Improvements, or (b) elect to terminate this Lease in which case Lessee shall decommission and
remove the Permitted Improvements and promptly restore the Premises to substantially the same
condition as existed prior to the Effective Date, except as otherwise specified in Section 6.1 of
this Lease. Such removal, repair or replacement, including such changes and alterations as
aforementioned and including temporary repairs, are referred to in this Article as the “Work.”

13.2  Conditions of the Work. Except as otherwise provided in this Article 13, the conditions
under which any Work is to be performed and the method of proceeding with and performing the
same shall be governed by all of the provisions of this Lease.

13.3  Payment of Insurance Proceeds. All insurance money paid to Lessee on account of such
damage or destruction under the policies of insurance provided for in Article 5, less the cost, if
any, mcurred in connection with the adjustment of the loss and the collection thereof (the
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“Insurance Proceeds™), shall be applied by Lessee to the payment of the cost of the Work to the
extent such Insurance Proceeds shall be sufficient for the purpose. If the Insurance Proceeds
received by Lessee shall not be sufficient to pay the entire cost of the Work or if Lessee finds
that the Work is otherwise not economically justified, Lessee may elect not to repair and replace
the Permitted Improvements, and to terminate this Lease pursuant to Section 13.1.

13.4  Failure to Commence Repairs. If the Work shall not have been commenced within one
hundred eighty (180) days of the date of the casualty or other occurrence, or such longer period
as may be reasonably required to adjust the insurance, achieve final plans and obtain all
necessary Permits, or if such Work after commencement shall not proceed with due diligence
(any Force Majeure event excepted), Lessor may terminate this Lease pursuant to Article 16.
On such termination, the Insurance Proceeds received by Lessee shall be used to the extent
necessary to demolish and remove the Permitted Improvements and any other structures on the
Premises and to restore the Premises, except as otherwise specified in Section 6.1 of this Lease.
Upon the completion of such activities, Lessee shall have no further obligation to pay Lessor the
Annual Lease Payment or any other amount under this Lease (other than payments due as of the
effective date of termination and payments required by any provisions of this L.ease that
expressly survive termination).

ARTICLE X1V
REMEDIES AND LIMITATION OF LIABILITY

14.1 Remedies. Subject to the limitations set forth in this Lease, Lessor and Lessee each
reserve and shall have all rights and remedies available to it at law or in equity with respect to
the performance or non-performance of the other Party hereto under this Lease. Each Party
agrees that it has a duty to mitigate damages that it may incur as a result of the other Party’s non-
performance under this Lease.

142 Limitation of Liability. NEITHER PARTY SHALL BE LIABLE TO THE OTHER
FOR ANY SPECIAL, INDIRECT, INCIDENTAL, CONSEQUENTIAL, OR PUNITIVE
DAMAGES OF ANY CHARACTER, RESULTING FROM, ARISING OUT OF, IN
CONNECTION WITH OR IN ANY WAY INCIDENT TO ANY ACT OR OMISSION OF
EITHER PARTY RELATED TO THE PROVISIONS OF THIS LEASE,
IRRESPECTIVE OF WHETHER CLAIMS OR ACTIONS FOR SUCH DAMAGES ARE
BASED UPON CONTRACT, WARRANTY, NEGLIGENCE, STRICT LIABILITY OR
ANY OTHER THEORY AT LAW OR EQUITY.

ARTICLE XV
ASSIGNMENT, SUBLETTING, MORTGAGE

15.1  Prior Wnitten Consent.

a. Lessee shall not assign or in any manner transfer this Lease or any part thereof
without the written consent of Lessor, which consent may not be unreasonably conditioned,
withheld or delayed, except that in connection with: (1) an assignment or transfer to an Affiliate
of Lessee (provided that such Affiliate's financial condition, creditworthiness and operational
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ability following the contemplated assignment or transfer are sufficient to permit Lessee to
satisfy its obligations under this Lease, as reasonably determined by Lessor; or (ii) the execution
of a Leaschold Mortgage (as defined below) but not the subsequent assignment by a Leasehold
Mortgagee to an entity other than another Leasehold Mortgagee, no prior notice to Lessor is
required, provided that Lessee shall promptly notify Lessor after the date of assignment or
transfer. Lessor shall consent to an assignment or other transfer if such assignee or transferee
shall deliver evidence reasonably satisfactory to Lessor that assignee or transferee 1s sufficiently
creditworthy and has adequate technical expertise to perform the obligations of Lessee under this
Lease.

b. Notwithstanding the provisions of Section 15.1.a above, Lessor shall have the
right in its reasonable discretion to withhold consent to any fransfer or assignment in the event
that Solaya Energy LLC or the current members of Solaya Energy LLC do not, 1n the aggregate,
continue to hold at least a twenty five percent (25%) membership or equity interest in the
managing member of general partner of the transferee or assignee.

15.2 Financing by Leaschold Mortgage. Lessor is cognizant of the need of Lessee to finance
its leasehold interest in the Premises and the Permitted Improvements thereon, and therefore
spectfically agrees without any further request for prior consent to permit Lessee to mortgage,
assign or transfer its leasehold interest in the Premises for the purpose of obtaining financing,
which shall include equity and/or debt, provided:

a. the term of such mortgage, assignment or transfer shall not exceed the Term; and

b. Lessee shall give Lessor notice of the existence of such mortgage, assignment or
transfer, together with the name and address of the mortgagee, assignee or transferee, and a copy
of the mortgage, assignment or transfer document within thirty (30) days of the execution of such
mortgage, assignment or transfer.

15.3 Release of Lessee. Lessee shall be relieved from its obligations under this Lease:

a. by any whole disposition of Lessee’s interest in this Lease in compliance with
Section 15.1, when coupled with a written instrument signed by the assignee or transferee of
such interest in which said assignee or transferee accepts and agrees to be bound by the terms of
this Lease, unless the Parties agree otherwise, and except as otherwise provided by the terms of
any assignment or transfer; and

b. in the event of any foreclosure by a Leaschold Mortgagee, in which case the
Leasehold Mortgagee shall substitute for the Lessee for purposes of this Lease.

Absent express written consent of Lessor, the execution of a Leasehold Mortgage or any
assignment from a Leasehold Mortgagee to another Leasehold Mortgagee shall not relieve
Lessee from its obligations under this Lease.

154 Mortgagee Provisions. Any person or entity that holds or is the beneficiary of a first
position mortgage, deed of trust or other security interest in this Lease or in any Permitted
Improvements located on the Premises (any such first position mortgage, deed of trust or other
security interest is referred to herein as a “Leasehold Mortgage,” and any such beneficiary a
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“Leasehold Mortgagee”) shall, for so long as its Leasehold Mortgage is in existence and until
the lien thereof has been extinguished, be entitled to the protections set forth in this Section 15.5.
No Leasehold Mortgage shall encumber or affect in any way the interest of Lessor or Lessor’s
fee interest in and to the Premises, or Lessor’s rights under this Lease,

a. Leasehold Mortgagee’s Right to Possession, Right to Acquire and Right to
Assign. Pursuant to the provisions of this Section 15.4, a Leasehold Mortgagee shall have the
right: (i) to assign its security interest; (i1) to enforce its lien and acquire title to the leasehold
estate by any lawful means; and (ii1) to take possession of and operate the Permitted
Improvements or any portion thereof and to perform all obligations to be performed by Lessee
hereunder, or to cause a receiver to be appointed to do so, subject to the terms and conditions of
this Lease. Lessor’s consent shall not be required for the Leasehold Mortgagee’s acquisition of
the encumbered leasehold estate created by this Lease, whether by foreclosure or assignment in
tieu of foreclosure.

b. Notice of Default; Opportunity to Cure. The Leasehold Mortgagee shall be
entitled to receive notice of any default by Lessee, provided that such Leasehold Mortgagee shall
have first delivered to Lessor a notice of its interest in the Leasehold Mortgage in the form and
manner, if any, provided by state laws, rules, regulations, Lessee’s procedures, and the
provisions of this Lease. If any notice shall be given of the default of Lessee and Lessee has
failed to cure or commence to cure such default within the cure period provided in this Lease,
then any such Leasehold Mortgagee, which has given notice as above provided, shall be entitled
to receive an additional notice that Lessee has failed to cure such default and such Leasehold
Mortgagee shall have thirty (30} days after such additional notice to cure any such default or, if
such default cannot be cured within thirty (30) days, to diligently commence curing within such
time and diligently pursue such cure to completion within such time as Lessee would have been
allowed pursuant to Section 16.1 but as measured from the date of such additional notice. The
Leasehold Mortgagee shall have priority over Lessor to cure any default by Lessee pursuant to
Section 7.1, or to take possession of the Premises and the Permitted Improvements and to operate
the Permitted Improvements if necessary to protect the public health and safety pursuant to
Section 7.2, except in either case as specified in such sections.

C. Cross-Default/Cross-Collateralization. The Leasehold Mortgage shall not contain
any cross-collateralization or cross-default provisions relating to other loans of Lessee (or any
subsidiary or affiliate of Lessee) that are not incurred for the ownership, construction,
maintenance, operation, repair or financing of the Permitted Improvements.

ARTICLE XVI
DEFAULT AND TERMINATION

16.1 Events of Default by Lessor. The following shall each constitute an Event of Default by
Lessor.

a. Lessor fails to perform or comply with any material covenant or agreement set
forth in this Lease and such faifure continues for a period of thirty (30) days after written notice
thereof from Lessee to Lessor; provided that if Lessor proceeds with due diligence during such
thirty (30) day period to cure such breach and is unable by reason of the nature of the work
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mvolved using Commercially Reasonable efforts to cure the same within the said thirty (30)
days, Lessor’s time to do so shall be extended by the fime reasonably necessary to cure the
same.

b. Fraud or intentional misrepresentation by Lessor with respect to any of the
covenants or agreements of this Lease.

C. Lessor has an Event of Default which results in termination under the Net
Metering Sales Agreement.

e. Lessor materially breaches its obligations under this Lease.

16.2 Events of Default by Lessee. The following shall each constitute an Event of Default by
Lessee.

a. Lessee fails to make any material payment due under the Lease within thirty (30)
days after such payment is due unless such payment is contested.

b. Lessee fails to perform or comply with any material covenant or agreement set
forth in this Lease and such failure continues for a period of thirty (30) days after written notice
thereof from Lessor to Lessee; provided that if Lessee proceeds with due diligence during such
thirty (30) day period to cure such breach and is unable by reason of the nature of the work
mvolved using Commercially Reasonable efforts to cure the same within the said thirty (30)
days, Lessee’s time to do so shall be extended by the time reasonably necessary to cure the
same.

C. Fraud or intentional misrepresentation by Lessee with respect to any of the
covenants or agreements of this Lease.

d. Lessee has an Event of Default which resulis in termination under the Net
Metering Sales Agreement.

e. Lessee materially breaches its obligations under this Lease.

£ Lessee: (1) is dissolved (other than pursuant to a consolidation, amalgamation or
merger); (i) becomes insolvent or is unable to pay its debts or fails (or admits in writing its
inability) generally to pay its debts as they become due; (i) makes a general assignment,
arrangement or composition with or for the benefit of its creditors; (iv} has instituted against it a
proceeding seeking a judgment of insolvency or bankruptcy or any other relief under any
bankruptcy or insolvency law or other similar law affecting creditor’s rights, or a petition 18
presented for its winding-up, reorganization or liquidation, which proceeding or petition is not
dismissed, stayed or vacated within twenty (20) Business Days thereafter; (v) commences a
voluntary proceeding seeking a judgment of insolvency or bankruptcy or any other relief under
any bankruptcy or insolvency law or other similar law affecting creditors’ nights; (vi) seeks or
consents to the appointment of an administrator, provisional liquidator, conservator, receiver,
trustee, custodian or other similar official for it or for all or substantially all of its assets; {vii)
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has a secured party take possession of all or substantially all of its assets, or has a distress,
execution, attachment, sequestration or other legal process levied, enforced or sued on or against
all or substantially all of its assets; (viii) causes or is subject to any event with respect to it
which, under the applicable laws of any jurisdiction, has an analogous effect to any of the events
specified in clauses (i) to (vii} inclusive; or (ix) takes any action in furtherance of, or indicating
its consent to, approval of, or acquiescence in, any of the foregoing acts.

16.3  Force Majeure.

a. If by reason of Force Majeure, either Party is unable to carry out, either in whole
or n part, its obligations herein contained, such Party shall not be deemed to be in default during
the continuation of such inability, provided that: (i) the non-performing Party, within two (2)
weeks after the occurrence of the event of Force Majeure, gives the other Party hereto written
notice describing the particulars of the occurrence and the anticipated period of delay; (1) the
suspension of performance be of no greater scope and of no longer duration than is required by
the event of Force Majeure; (iii) no obligations of the Party which were to be performed prior to.
the occurrence causing the suspension of performance shall be excused as a result of the
occurrence; and (iv) the non-performing Party shall use Commercially Reasonable efforts to
remedy with all reasonable dispatch the cause or causes preventing it from carrying out its
obligations.

b. If a Force Majeure event affecting a Party continues for a period of one hundred
eighty (180) days or longer, the performing Party may treat such an event as an Event of Default

and may terminate this Lease.

16.4 Termination for Default.

a. Upon the occurrence of an Event of Default, the non-defaulting Party at any time
thereafter may give written notice to the defaulting Party specifying such Event of Default and
such notice may state that this Lease and the Term shall expire and terminate on a date specified
in such notice, which shall be at least five (5) Business Days after the giving of such notice, and
upon any termination date specified in such notice, this Lease shall terminate as though such date
were the date originally set forth herein for the termination hereof.

b, In the event this Lease is terminated as a result of an Event of Default by Lessee,
Lessee shall remove the Wind Energy Facility from the Premises in accordance with the
provisions of this Lease and the Net Metering Sales Agreement, provided that Lessor has not
exercised its purchase option pursuant to Article 11 of such agreement.

16.5  Lessee Liability Upon Termination. Except as set forth in provisions surviving the
termination of this Lease, as provided in Section 21.16, and except with respect to any amounts
owed and due by Lessee prior to the date of termination, the termination of this Lease shall
relieve Lessee of its liability and obligations under this Lease.

16.6  Additional Damages. If this Lease shall terminate as provided in Section 16.2, Lessor, in

addition to any other rights under this Article 16, shall be entitled to recover as damages (1) the

cost of performing any work required to be (but not) done by Lessee under this Lease, and (ii)
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the cost of placing the Premises in substantially the same condition as Lessee 1s required to
surrender them hereunder.

ARTICLE XVII
LESSEE REPRESENTATIONS, WARRANTIES, AND COVENANTS

17.1  Lessee Representations and Warranties. As of the date of this Lease, Lessee represents
and warrants to Lessor as follows.

a. Lessee 1s a limited liability company, duly organized, validly existing, and i
good standing under the laws of Massachusetts.

b. Lessee has full legal capacity to enter into and perform this Lease.

_ c. The execution of this Lease has been duly authorized, and each person executing
this Lease on behalf of Lessee has full authority to do so and to fully bind Lessee.

d. To Lessee’s knowledge, there 1s no pending or threatened action, suit, proceeding,
inquiry, or investigation before or by any judicial court or administrative or law enforcement
agency against or affecting Lessee or its properties wherein any unfavorable decision, ruling, or
finding would materially and adversely affect the validity or enforceability of this Lease or
Lessee’s ability to carry out its obligations under this Lease.

€. To Lessee’s knowledge, none of the documents or other written or other
information furnished by or on behalf of Lessee to Lessor or Lessor’s agents pursuant to this
Lease contains any untrue staiement of a material fact or omits to state any material fact required
to be stated therein or necessary to make the statements contained herein or therein, in the light
of the circumstances in which they were made, not misleading.

17.2  Lessee Payment of Cost Covenants. Lessee covenants to Lessor that Lessee shall be
responsible for all costs related to capital improvements to the Premises, mcluding, without
limitation, those costs necessary to construct, operate, maintain, repair, remove, and expand the
Permitted Improvements.

17.3  Lessee Additional Covenants. Lessee makes the following additional covenants to
Lessor.

a. Lessee shall promptly inform Lessor of the occurrence of any event that
materially affects the operation of the Wind Energy Facility or the performance of Lessee’s
obligations under this Lease (including, but not limited to, any notices of default under any third
party contract and the occurrence of any event that may result in the imposition of material
Hability or obligations on Lessee or Lessor under any Environmental Law).

b. Lessee shall provide Lessor such other information as Lessor may reasonably
request i order to review Lessee’s compliance with the terms of this Lease.
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ARTICLE XVIill
LESSOR REPRESENTATIONS, WARRANTIES AND COVENANTS

18.1 Lessor Representations and Warrantics. As of the date of this Lease, Lessor represents
and warrants the following to Lessee.

a. Lessor is a municipal corporation having its principal office at 600 Chief Justice
Cushing Highway, Scituate, Massachusetts.

b. Lessor has full legal capacity to enter into and perform this Lease.

c. The execution of this Lease has been duly authorized, and each person executing
this I.case on behalf of Lessor has full authority to do so and to fully bind Lessor.

d. To Lessor’s knowledge, there is no pending or threatened action, suit, proceeding,
inquiry, or investigation before or by any judicial court or administrative or law enforcement
agency against or affecting Lessor or its properties wherein any unfavorable decision, ruling, or
finding would materially and adversely affect the validity or enforceability of this Lease or
Lessor’s ability to carry out its obligations under this Lease.

e. To Lessor’s knowledge, none of the documents or other written or other
information furnished by or on behalf of Lessor to Lessee or Lessee’s agents pursuant to this
Lease contains any untrue statement of a material fact or omits to state any material fact required
to be stated therein or necessary to make the statements contained herein or therein, in the light
of the circumstances in which they were made, not misleading.

18.2 Lessor Covenants. Lessor makes the following covenants to Lessee.

a. Throughout the Term and any extensions thereof, Lessor and its officers,
employees, contractors, agents, tenants, subtenants, servants, licensees and invitees shall not
interfere or allow a third party to interfere with the wind patterns affecting the Permitted
Improvements.

b. Throughout the Term and any extensions thereof, Lessor shall not build or allow
to be built any new structure within the fall zone of the Permitted Improvements.

c. Throughout the Term and any extensions thereof, as provided in Section 11.1,
Lessor shall protect Lessee’s rights of quiet enjoyment.

d. Lessor shall promptly inform Lessee of the occurrence of any event that
materially affects the operation of the Wind Energy Facility or the performance of Lessor’s
obligations under this Lease (including, but not imited to, any notices of default under any third
party contract and the occurrence of any event that may result m the imposition of material
liability or obligations on Lessee or Lessor under any Environmental Law).

b. Lessor shall provide Lessee such other information as Lessee may reasonably
request in order to review Lessor’s compliance with the terms of this Lease.
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ARTICLE XIX
NO WAIVERS

19.1  No Implied Waivers — Remedies Cumulative. No covenant or agreement of this Lease
shall be deemed to have been waived by Lessor or Lessee, unless such waiver shall be in writing
and signed by the Party against whom it is to be enforced or such Party’s agent. Consent or
approval of Lessor or Lessee to any act or matter must be in writing and shall apply only with
respect to the particular act or matter in which such consent or approval 1s given and shall not
relieve the other Party from the obligation wherever required under this Lease to obtain consent
or approval for any other act or matter. Lessor or Lessee may restrain any breach or threatened
breach of any covenant or agreement herein contained, but the mention herein of any particular
remedy shall not preclude either Lessor or Lessee from any other remedy 1t might have, either
law or in equity. The failure of Lessor or Lessee to insist upon the strict performance of any one
of the covenants or agreements of this Lease or to exercise any right, remedy or election herein
contained or permitted by law shall not constitute or be construed as a waiver or relinquishment
for the future of such covenant or agreement, right, remedy or election, but the same shall
continue and remain in full force and effect. Any right or remedy of Lessor or Lessee herein
specified or any other right or remedy that Lessor or Lessee may have at law, in equity or
otherwise upon breach of any covenant or agreement herein contained shall be a distinct,
separate and cumulative right or remedy and no one of them, whether exercised or not, shall be
deemed to be in exclusion of any other.

19.2 Acceptance of Payment. Neither receipt nor acceptance by Lessor of any payment due
herein, nor payment of same by Lessee, shall be deemed to be a waiver of any default under the
covenants or agreements of this Lease, or of any right or defense that Lessor or Lessee may be
entitled to exercise hereunder.

19.3  Waiver of Termination for Convenience. Lessor hereby expressly waives any rights it
may have to cancel this Lease or discharge any of its obligations hereunder on the basis that
there may be a right of termination for convenience (whether it be express, implied or
constructive) in contracts with public entities.

ARTICLE XX
ENVIRONMENTAL MATTERS

20.1 Lessor’s Environmental Representations and Warranties. Lessor represents and warrants to
Lessee the following, which representations and warranties are true as of the Effective Date:

a. to the knowledge of Lessor, there are not now nor have there ever been any
underground storage tanks contaming Hazardous Materials located at, on or under the Premises;

b. to the knowledge of Lessor, all Hazardous Materials located at, i, on or under the
Premises are being and will continue to be used, stored, handled, treated, transported and
disposed of by Lessor in material compliance with all Environmental Laws until Lessor
surrenders possession of the Premises to Lessee;
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C. to the knowledge of the Lessor, there have been no Releases of Hazardous
Materials at, on or under the Premises, nor any violation of Environmental Laws involving the
Premises; and

d. to the knowledge of the Lessor, no notice, order, directive, complaint, request for
information or other communication has been made or issued by any governmental agency or
other person with respect to any alleged violation of any Environmental Laws in connection with
the Premises.

20.2  Lessee’s Obligations With Respect to Hazardous Materials.

a. Lessee shall not cause, suffer or allow any Hazardous Materials to be used,
generated or stored on, under or at the Premises without first receiving Lessor’s written consent,
which may be withheld in Lessor’s reasonable discretion, provided, however, that Lessee may
store and use at the Premises such Hazardous Materials as are customarily used to construct and
maintain the Permitted Improvements, so long as the same are stored, used and disposed of in
strict accordance with Applicable Legal Requirements and the location of any such storage 1s
approved by Lessor, such approval not to be unreasonably conditioned, withheld or delayed.

b. Lessee shall exercise best efforts to minimize any risks from the Premises, the
Permitted Use, and the Permitted Improvements to the environment.

C. Storage of all oil and Hazardous Materials shall be in strict accordance with
Environmental Laws. No underground storage tanks may be installed without Lessor’s consent,
which may be withheld m its sole discretion. If there is aboveground storage in tanks, there shall
be a spill prevention and countermeasure plan prepared and implemented in strict accordance
with all Applicable Legal Requirements.

20.3  Notices of Release of Hazardous Materials. Lessee shall immediately notify Lessor of all
Releases of Hazardous Materials on the Premises (such oral notification to promptly be followed
with a written notification), including, without limitation, all Releases of Hazardous Materials
for which Lessee has an obligation to report under the MCP and all material notices, orders,
fines, or communications of any kind received by Lessee from any Governmental Authority or
third party concerning the presence or potential presence of Hazardous Materials on the
Premises, the migration or suspected migration of Hazardous Materials from the Premises to
other property, or the migration or suspected migration of Hazardous Materials from other
property to the Premises.

204 Lessor Right to Inspect. Subject to Section 11, Lessor and its officers, employees,
contractors and agents shall have the right, but not the duty, to inspect areas of the Premises to
determine whether Lessee is fully complying with Applicable Legal Requirements, and, if Lessor
finds or reasonably suspects non-compliance by Lessee, Lessor shall promptly notify Lessee, and
Lessee shall promptly take actions necessary or desirable to achieve or confirm such compliance.
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ARTICLE XXI
MISCELLANEOGUS

21.1  Notices. Al notices and other formal communications which either Party may give to the
other under or in connection with this Lease shall be in writing (except where expressly provided
for otherwise), shall be effective upon receipt, and shall be sent by any of the following methods:
hand delivery; reputable overnight courier; certified mail, return receipt requested; or facsimile
transmission.

The communications shall be sent to the following addresses:
If to Lessor:

Patricia A. Vinchest, Town Administrator
Town Hall

600 Chief Justice Cushing Way

Scituate, MA 02066

Tel: (781) 545-8741

Fax: (781) 545-8704

Email: pvinchesi@town.scituate. ma.us

with a copy to:

Mark C. Kalpin, Esq.

WilmerHale

60 State Street

Boston, MA 02109

Tel: (617) 526-6176

Fax: (617) 526-5000

Email: mark kalpin@wilmerhale.com

If to Lessee:

Charles Eisenberg, Manager

Scituate Wind LLC

56 Cummings Park

Wobum, MA 01801

Tel: (781) 935-5600

Fax: (781) 935-5655

Email: ceisenbergl@solavaenergy.com

Gordon Deane, Manager

Scituate Wind LLC

¢/o Paimer Management Corporation
13 Elm Street, Suite 200

Cohasset, MA 02025

-20 .

LSIDOCE 730081 Fvd



Tel: (781) 383-3200
Fax: (781) 383-3205
Email: gdeane(@palmcap.com

with a copy to:

Jeffrey M. Bemnstein, Esq.
BCK Law, P.C.

One Gateway Center, Suite 851
Newton, MA 02458

Tel: (617) 244-9500

Fax: (617) 244-9550

Email: jbemnstein@bck.com

Any Party may change its address and contact person for the purposes of this Section by giving
notice thereof in the manner required herein.

21.2  Confidentiality. Except as provided in this Section 21.2, neither Party shall publish,
disclose, or otherwise divulge Confidential Information to any person at any time during or after
the term of this Lease, without the other Party's prior express written consent.

a. Each Party shall permit knowledge of and access to Confidential Information only
to those of its affiliates, attorneys, accountants, representatives, agents and employees who have
a need to know related to this Lease.

b. H required by any law, statute, ordinance, decision, order or regulation passed,
adopted, issued or promulgated by a court, governmental agency or authority having jurisdiction
over a Party, that Party may release Confidential Information, or a portion thereof, to the court,
governmental agency or authority, as required by applicable law, statute, ordinance, decision,
order or regulation, and a Party may disclose Confidential Information to accountants in
connection with audits, provided however, to the extent permitted by law, such disclosing Party
shall notify the other Party of the required disclosure, such that the other Party may attempt (if
such Party so chooses) to cause that court, governmental agency, authority or accountant to treat
such information in a confidential manner and to prevent such information from being disclosed
or otherwise becoming part of the public domain.

c. In connection with the above, the Parties acknowledge that Lessor is a public
entity that is subject to certain public records disclosure statutes and regulations.

21.3  Severability. If any article, section, phrase or portion of this Lease is, for any reason,
held or adjudged to be invalid, illegal or unenforceable by any court of competent jurisdiction,
such article, section, phrase, or portion so adjudged will be deemed separate, severable and
independent and the remainder of this Lease will be and remain in full force and effect and will
not be invalidated or rendered illegal or unenforceable or otherwise affected by such
adjudication, provided the basic purpose of this Lease and the benefits to the Parties are not
substantially impaired. Provided further, that the Parties shall enter into negotiations concerning
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the terms affected by such decisions for the purpose of achieving conformity with requirements
of any Applicable Legal Requirements and the intent of the Parties.

21.4  Governing Law. This Lease and the rights and duties of the Parties hereunder shall be
governed by and shall be construed, enforced and performed in accordance with the laws of the
Commonwealth of Massachusetts without regard to principles of conflicts of law.

21.5  Dispute Resolution. Unless otherwise expressly provided for in this Lease, the dispute
resolution procedures of this Section 21.5 shall be the exclusive mechanism to resolve disputes
arising under this Lease. The Parties agree to use their respective best efforts to resolve any
dispute(s) that may arise regarding this Lease.

a. Any dispute that arises under or with respect to this Lease that cannot be resolved
shail 1n the first instance be the subject of informal negotiations between the Parties. The dispute
shall be considered to have arisen when one Party sends the other Party a written notice of
dispute. The period for informal negotiations shall be fourteen (14) days from receipt of the
written notice of dispute unless such time period is modified by written agreement of the Parties.

b. In the event that the Parties cannot resolve a dispute by informal negotiations, the
Parties agree to submit the dispute to mediation. Within fourteen (14) days following the
expiration of the time period for informal negotiations, the Parties shall propose and agree upon a
neutral and otherwise qualified mediator. In the event that the Parties fail to agree upon a
mediator, the Parties shall request that the Boston, Massachusetts office of J*A*M*S appoint a
mediator. The period for mediation shall commence upon the appointment of the mediator and
shall not exceed sixty (60) days, unless such time period is modified by written agreement of the
Parties. The decision to continue mediation shall be in the sole discretion of each Party. The
Parties will bear their own costs of the mediation. The mediator’s fees shall be shared equally by
all Parties.

C. In the event that the Parties cannot resolve a dispute by informal negotiations or
mediation, the sole venue for judicial enforcement shall be Plymouth County Superior Court,
Massachusetts. Each Party hereby consents to the jurisdiction of such court, and to service of
process in the Commonwealth of Massachusetts in respect of actions, suits or proceedings arising
out of or in connection with this Lease or the transactions contemplated by this Lease.

d. Notwithstanding the foregoing, injunctive retief from such court may be sought
without resorting to alternative dispute resolution to prevent irreparable harm that would be
caused by a breach of this Lease,

€. In any judicial action, the Prevailing Party (as defined below) shall be entitled to
an award by the court of payment from the opposing Party of its reasonable costs and fees,
including, but not limited to, attorneys’ fees and travel expenses, arising from the civil action.
As used herein, the phrase “Prevailing Party” shall mean the Party who, in the reasonable
discretion of the finder of fact, most substantially prevails in its claims or defenses in the civil
action.
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21.6  Enure Agreement. This Lease, together with its exhibits, contains the entire agreement
between Lessee and Lessor with respect to the subject matter hereof and, with the exception of
the Net Metering Sales Agreement to which Lessee and Lessor are Parties, supersedes all other
understandings or agreements, both written and oral, between the Parties relating to the subject
matter hereof.

21.7 Headings and Captions. The headings and captions i this Lease are intended for
reference only, do not form a part of this Lease, and will not be considered in construing this
Lease.

21.8  Singular and Plural, Gender. If two or more persons, firms, corporations or other entities
constitute either Lessee or Lessor, the word “Lessee” or the word “Lessor” shall be construed as
if it reads “Lessees” or “Lessors” and the pronouns “it,” “he,” and “him” appearing in this Lease
shall be construed to be the singular or plural, masculine, feminine, or neuter gender as the
context in which 1t is used shall require.

21.9 Press Releases. Lessee shall not issue a press release or make any public statement with
respect to this Lease or the Wind Energy Facility without the prior written agreement of Lessor
with respect to the form, substance and timing thereof, except that Lessee may make any such
press release or public statement when the releasing Party is advised by its legal counsel that
such a press release or public staterent 1s required by law, regulation or stock exchange rules,
provided however, in such event, the Parties shall use their reasonable good faith efforts to agree
as to the form, substance and timing of such release or statement.

21.10 No Joint Venture. Each Party will perform all obligations under this Lease as an
independent contractor. Nothing herein contained shall be deemed to constitute any Party a
partner, agent or legal representative of the other Party or to create a joint venture, partnership,
agency or any relationship between the Parties. The obligations of the Lessee and Lessor
hereunder are individual and neither collective nor joint in nature.

21,11 Joint Workproduct. This Lease shall be considered the workproduct of both Parties
hereto, and, therefore, no rule of strict construction shall be applied against either Party.

21.12 Expenses. Each Party hereto shall pay all expenses incurred by it in connection with its
entering into this Lease, including, without limitation, all attorneys’ fees and expenses.

21.13 No Broker. Lessee and Lessor each represents and warrants o the other that it has dealt
with no broker in connection with the consummation of this Lease, and in the event of any
brokerage claims against Lessee or Lessor predicated upon prior dealings with the other Party,
the Party purported to have used the broker agrees to defend the same.

21.14 Amendments; Binding Effect. This Lease may not be amended, changed, modified, or
altered unless such amendment, change, modification, or alteration is in writing and signed by
both of the Parties to this Lease or their successor in interest. This Lease inures to the benefit of
and 1s binding upon the Parties and their respective successors and permitted assigns.
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21.15 Nondiscrimination. Lessee agrees that 1t shall not, because of race, color, national origin,
ancestry, age, sex, religion, physical or mental handicap, or sexual orientation, either {a)
discriminate against any qualified employee, applicant for employment, subcontractor, or person
or firm seeking to provide goods or services to Lessee, or (b) deny any person access to the Wind
Energy Facility or to any activities or programs carried out in connection with the Wind Energy
Facility. Lessee shall comply with all applicable federal and state statutes, rules, and regulations
prohibiting discrimination in employment or public accommodation.

21.16 Survival. The provisions of Sections 6.1 (Surrender and Removal of Property), 6.2
(Title), 8.1 (Lessee’s Duty), 13.4 (Failure to Commence Repairs), 14.1 (Remedies), 14.2
{Limitation of Liability), 16.5 (Lessee Liability Upon Termination), 16.6 (Additional Damages),
20.1 (Lessor’s Environmental Representations and Warranties), 20.2 (Lessee’s Obligations With
Respect to Hazardous Materials), 20.3 (Notices of Release of Hazardous Materials), and Articles
12 (Indemnification) and 21 (Miscellaneous) shall survive the expiration or termination of this
Lease for a period of three years; provided, however, the Lessee shall have no obligations under
Section 8.1 (Lessee’s Duty) after the receipt by Lessor of the Final Decommissioning Certificate.

21.17 Counterparts. This Lease may be executed in counterparts, each of which shall be
deemed an original and all of which shall constitute one and the same agreement.

21.18 No Third-Party Beneficiaries. This Lease is intended solely for the benefit of the Parties
hereto. Except as expressly set forth in this Lease, nothing n this Lease shall be construed to
create any duty to or standard of care with reference to, or any liability to, or any benefit for, any
person not a Party to this Lease.

21.19 Further Assurances. From time to time and at any time at and after the execution of the
Lease, each Party shall execute, acknowledge and deliver such documents and assurances,
reasonably requested by the other and shall take any other action consistent with the terms of the
Lease that may be reasonably requested by the other for the purpose of effecting or confirming
any of the transactions contemplated by the Lease. Neither Party shall unreasonably withhold,
condition or delay its compliance with any reasonable request made pursuant to this Section.

21.20 Good Faith. All rights, duties and obligations established by this Lease shall be exercised
in good faith and in a commercially reasonable manner.

21.21 Site Lease. The Parties agree that this Lease shall take effect and the obligations of the
Parties shall arise only upon simultaneous execution by the Parties of the Lease of even date
herewith.

21.22 Obligation to Modify Agreement Pursuant to Rules and Regulations under the Green
Communities Act or other Actions by Governmental Authority. Upon implementation by the
Massachusetts Department of Public Utilities, Massachusetts Department of Energy Resources
or other Governmental Authority of any rule or regulation that may affect any provision of this
Lease, in particular any rule or regulation regarding the provision of or eligibility for Net
Metering, the Parties shall negotiate in good faith, shall amend this Lease to conform to such
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rule(s) and/or regulation(s) to the greatest extent possible, and shall use best efforts to conform
such amendment to the original intent of this Lease and to do so in a timely fashion.

21.23 No Limitation of Regulatory Authoritv. The Parties acknowledge and agree that Lessor
is a municipal entity, and that nothing in this Lease shall be deemed to be an agreement by
Lessor to issue or cause the issuance of any approval, authorization, or permit, or to limit or
otherwise affect the ability of Lessor or the Commonwealth of Massachusetts to fulfill its

regulatory mandate or execute its regulatory powers consistent with Applicable Legal
Requirements.

[Signature page to follow.]
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IN WITNESS WHEREOF, the Parties have executed this Lease under seal as of the

Effective Date,
LESSOR
Town of Scituate, Massachusetts
By:

Joseph P. Norton, Selectman
By: .

Richard W. Murray, Selectman
By:

John F. Danehey, Selectman
By:

Shawn Harris, Selectman
By:_

Anthony V. Vegnani, Selectman

Approved as to Form:

By:

Mark C. Kalpin, Esq.
Special Town Counsel

Agreement as to Procurement:

By:

Patricia A. Vinchesi
Town Administrator

LESSEE
Scituate Wind LLC

NN
Name: C_{L_Q_‘-—\gs S Z‘Je w‘oUby

Title: \I\Lmkamégr |

List of Exhibits to Lease

Exhibit A — The Premises
Exhibit B — Permitted Improvements
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EXHIBIT A

DESCRIPTION OF THE PREMISES

Address:
161 Driftway, Scituate, Massachusetts 02066

Legal Description:

Town of Scituate Assessor’s Map 59, Lot [-2 more particularly described in a deed recorded in
Book 3879, Page 703 at the Plymouth County Registry of Deeds of Massachusetts.

Description of the Premises {as further shown on the attached plan drawing):

A. A portion of the above described parcel not to exceed Fifteen Thousand (15,000)
square feet located in the southern corner of the parcel, as approximately shown on the
attached plan drawing, or such other location to be mutually agreed upon by the Parties
(the “Lease Area™).

B. An unrestricted access roadway from the Driftway to the portion described in
paragraph A above as approximately shown on the attached plan drawing, or such other
location and the dimensions of which to be mutually agreed upon by the Parties (the
“Access Easement Area”).

C. The use of a portion of the above described parcel not to exceed One Hundred,
Forty-four Thousand (144,000) square feet located on the southem half of the property on
a temporary basis as needed for the construction or decommissioning of the Wind Energy
Facility, such location and the conditions of use to be mutunally agreed upon by the Parties
(the “Construction Easement Area”™).

D. A portion of the above described parcel from the Lease Area to the vicinity of the
Sewer Treatment Plant as approximately shown on the attached plan drawing, or such
other location and the dimensions of which to be mutually agreed upon by the Parties (the
“Utility Easement Area™).
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Town of Scituate
f-ﬂl;.,(;

Assessor’s Map 59

T The Premises 161 Driftway
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EXHIBIT B

DESCRIPTION OF THE PERMITTED IMPROVEMENTS

Wind Energy Facility Manufacturer Sinovel
Culture Building
No.59 Zhongguancun Street
Haidian,Beijing China 100872
Tel : +8610 62515566
Fax : +8610 82500072
Web : www.sinovel.com

Nameplate Capacity 1.5 MW
Estimated Annual Energy Production 4,187,617 kWh

Preliminary Specifications: Type: SL1500/82
Wind Zone Class: IEC I/
Rated power(kW): 1500
Cut-in speed(m/s): 3
Cut-out speed(my/s): 20
Rated wind speed(m/s): 10.5
Survival wind speed(m/s): 52.5/59.5
Operational ambient temperature(C):
Normal temperature -15~+45
Low temperature -30~+45
Survival ambient temperature(C):
Normal temperature -25~+45
Low temperature -45~+45
Rotor diameter{m): 82.9
Blade length (m): 40.25
Num. of blades: 3
Two planetary stages + One spur gear stage
Double-fed asynchronous, water cooling
Rated output voltage(V): 690
Frequency(Hz): 60
Power factor: Capacitive 0.95 ~ Inductive 0.9
Electromechanical pitching
Alir brake: Blade independent pitching
Mechanical brake: Active hydraulic disc brake
PLC + Remote control
Structure Steel tubular tower
Hub height{m): 80
Appurtenant Facilities Pad Mounted Transformer-type to be determined
after further engineering studies
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characteristics. The unit of frequency is Hertz (Hz), measuring the cycles per second of the sound

pressure waves, and typically the frequency analysis examines eleven octave bands from 16 to 16,000

Hz.

TABLE 1

VARIOUS INDOOR AND OUTDOOR SOUND LEVELS

QOutdoor Sound Levels

Jet Over-Flight at 300 m
Gas Lawn Mower at | m

Diesel Truck at 15 m
Noisy Urban Area--Daytime

Gas Lawn Mower at 30 m
Suburban Commercial Area
Quiet Urban Area -- Daytime
Quiet Urban Area--Nighttime
Suburban Area--Nighttime
Rural Area--Nighttime

Rustling Leaves

Reference Pressure Level

Sound
Pressure

(uPa)
6,324,555
2,000,000

632,456

200,000
63,246
20,000

6,325
2,000
632
200
63

20

Sound
Level

(dBA)

110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Indoor Sound Levels

Rock Band at S m
Inside New York Subway Train
Food Blender at 1 m

Garbage Disposal at 1 m
Shouting at 1 m
Vacuum Cleaner at 3 m
Normal Speech at 1 m

Quict Conversation at Im
Dishwasher Next Room

Empty Theater or Library

Quiet Bedroom at Night

Empty Concert Hall

Average Whisper

Broadcast and Recording Studios

Human Breathing
Threshold of Hearing

Notes:

uPa - Micropascals describe sound pressure levels (force/area).
dBA - A-weighted decibels describe sound pressure on a logarithmic scale with respect to 20 Pa.












The long-term sound monitoring station was placed at the nearest residence to the east along Driftway
Road, at Latitude 42° 10’ 36.3”, Longitude 70° 43’ 35.9” Long-term sound level monitoring was
performed from 5:00 P.M. February 18, 2008 to 12:00 P.M., February 22, 2008 to document Loy and
Leq hourly sound levels, day and night, over a range of wind conditions. When the long-term sound
monitoring station was set up, skies were partly cloudy, the temperature was about 40° F and the winds
were gusty (5-10 mph from the southwest), and there was little snow cover. The audible sounds in the
residential areas were the wastewater treatment plant, traffic on Driftway Road, wind in the trees, and

small aircraft (the mulching plant was not audible).

Supplemental short-term (30 minute) sound monitoring, day and night, was done in the areas
surrounding the plant on February 18-19, 2008. This was done during winds of about 5-20 mph,
during the day, and under similar wind levels, about 5-20 mph at night. The short-term monitoring
locations are labeled #S1 through #S3 on Figure 1, and are listed below in Table 2. Note that the
expected uses are different at each location; Receptors S1 and S2 have daytime use only, while

receptor S3 1s near a residential area with 24 hour usage.

TABLE 3
SHORT TERM MEASUREMENT LOCATION SUMMARY
Residential Location Receptor #
1 Park Along Driftway Road S1 |
Golf Course to North of Site S2
|| Property Line Southeast, North of Clubhouse | S37 o

All sound level measurements were taken with Larson Davis Model 824 and CEL Model 593 real-time
sound level analyzers, which are equipped with precision condenser microphones having an operating
range of 5 dB to 140 dB, and an overall frequency range of 3.5 to 20,000 Hz. These meters meet or
exceed all requirements set forth in the American National Standards Institute (ANSI) Standards for
Type 1 for quality and accuracy. Prior to and immediately following both measurement sessions, the
sound analyzers were calibrated (no level adjustment was required) with an ANSI Type 1 calibrator
which has an accuracy traceable to the National Institute of Standards and Technology (NIST). All

instrumentation was laboratory calibrated per ANSI recommendations. For all measurement sessions,












The acoustic modeling results in Figures 2-7 and in Tables 4-9 reveal that the Scituate wind turbines
will comply with the DEP and Town of Scituate Noise Policies regarding the increase in total
broadband sound level at all locations. The project will increase background Loy sound levels by 0-9
dBA in the nearest residential areas at the design wind speed condition. If the single lowest Log level
of 35 dBA measured at the long-term monitoring station for winds at or above 4 m/sec is used as the
“ambient Lgglevel” in Table 3, the increase from project operations would still be below 10 dBA, again

in compliance with the DEP Noise Policy.

Although all of the turbines would be in compliance with the DEP noise policy regarding the total
sound level increase, it should be noted that the perceived loudness would vary depending on turbine
type or location. The Fuhrlander would be almost inaudible at most residential receptors when placed
at either turbine location. By contrast, the GE and Gamesa turbines would both be clearly audible
above background at night at Location 1. Although the Gamesa appears to meet the DEP noise policy
limits at Location 1, if this location and turbine are selected an additional noise analysis will be needed

after final design parameters have been determined, because of the projected 9 dBA increase.

Sound from turbine Location 2 will be considerably lower at the nearby residences for both the GE and
Gamesa units. At Location 2, the Gamesa turbine would also be clearly audible under most conditions;
however, the GE would not be as noticeable. Sound levels from all turbines will be higher on the golf
course to the north and also at the park on the water for Location 2; however, they will not be

significantly higher than existing levels at these receptors.

Octave band data were not available for either the Fuhrlander or the GE turbines. An examination of
data from the Gamesa turbine reveals that it complies with the DEP octave band requirement; however,
it has distinctly higher sound levels at about a thousand cycles per second (1000 Hz.). Compliance of
the GE 1.5 SLE and Fuhrlander turbines could not be directly verified. It would appear that the
generally low sound levels from the Fuhrlander would make it very unlikely that a pure tone would be
measureable at any relevant location from this turbine. No definite statement regarding octave band
sound from the GE turbine can be made; however, since it is quieter than the Gamesa, it would

probably also comply with the pure tone regulation.
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APPENDIX A

MASSACHUSETTS DEP NOISE POLICY

A-1






APPENDIX B

MEASURED SOUND LEVEL AND WIND DATA

B-1












Scituate Sound Monitoring Notes — Scituate, MA — February 19, 2008
Daytime Measurements

LOCATION #1

Park at Driftway Pier

Run Start

Run End

2:30 PM

3:00 PM

WEATHER:

Temperature

Humidity

Wind

Sky

45°F

36%

SOUND:

10-20 mph
W/ISW

Partly Cloudy

Source

- Winmofninated sound environment)

- Cars on Driftway
- People walking through park
- Seagulls

RESULTS:

Leq
(dBA)

Loo
(dBA)

Lso
(dBA)

Lo
(dBA)

|

539

48

52

57




Scituate Sound Monitoring Notes — Scituate, MA — February 19, 2008
Daytime Measurements

 LOCATION #2

. Run Start | Run End ‘

3:07 PM 3:37 PM

WEATHER:
7'I‘emperatu re Humidity Wind Sky
43°F 35% 5-20 mph W/SW Partly Cloudy
SOUND:
Source ]
- Traffic on Driftway (light to moderate)
- Wind

- Trees in wind

RESULTS: |
Leq Lo ( Lso Lo
(dBA) | (dBA) | (dBA) | (dBA) |

|

69.5 52 ‘ 64 74 ’




Scituate Sound Monitoring Notes — Scituate, MA — February 19, 2008
Daytime Measurements

LOCATION #3

' Eastern property of WTF

Run Start | Run End

5:21 PM 5:51 PM

WEATHER:
| Temperature Humidity | Wind Bl Sky
39°F 30% 6-15 mph W/SW Partly Cloudy
SOUND:

LS_ource

Water treatment facility (aeration tanks)
- Wind

- Beach grass on golf course in wind

- Larger trucks on Driftway

RESULTS:
Leq ’ Lo ‘ Lso ‘ Lio
(dBA) (dBA) (dBA) (dBA)

47’44‘46‘49













160 Governors Drive, Amherst, MA 01003-9265
Tel: 413-545-4359 Fax: 577-1301

Willd En€rgy Cﬁntﬁr www.umass.edw/w indenergy

W University Of Mas Sachu setts Department of Mechanical & Industrial Engineering
-
b Sl

To: Sonya Mitchell

From: Charles E. McClelland and Mary Knipe
Date: April 23, 2009

Re: Scituate, MA: Shadow Flicker Analysis
Page:  Page 1 of 19

l. Executive Summary

The University of Massachusetts Wind Energy Center performed a shadow flicker analysis for a
proposed single-turbine wind power installation at the Scituate Wastewater Treatment Plant. A shadow
flicker analysis uses geometry and site-specific data inputs to determine an estimated number of hours
per year that a flickering shadow can be cast on a given window or viewing area. The estimates
provided by this report are conservative; the actual annual duration of shadow flicker will often be
shorter.

The flicker impacts at fifteen locations around the proposed sites have been estimated for three different
wind turbine models. Shadow flicker maps, which provide a graphical illustration of the impacted area
around a turbine site, have been generated using a software tool and are contained in this report.

Shadow calendars, which illustrate the season and time and of day flicker can be expected, are also
provided in the appendix. The Town of Scituate is labeled with a red balloon on the map below.

Figure 1: Location of proposed wind turbine site (map courtesy of GoogleMaps)




For more background information

This report assumes some familiarity with wind power technology. For more information, please refer
to these websites:

e  Wind Energy Center’s Community Wind Fact Sheets, www.ceere.org/rerl/about wind/

e American Wind Energy Association, www.awea.org

e Danish Wind Industry Association, www.windpower.org

Wind Energy Center, University of Massachusetts at Amherst Page 2



Il. An Introduction to Shadow Flicker

About shadow flicker in general

Shadow flicker is a periodic obstruction of light. It is the term used to describe what happens when
rotating turbine blades come between the viewer and the sun, causing a moving shadow. An example of
shadow flicker with which many people are familiar with occurs while driving past regularly spaced
trees late in the day with the sun behind the trees’.

Modem utility-scale wind turbines (600 — 3,000 kW) are typically three-bladed machines that rotate at
rates between 12 and 24 revolutions per minute (RPM). If, for example, sunlight passes through the
rotor of a three-bladed wind turbine rotating at 20 RPM, then the light will flicker at a rate of 3x20=60
shadows per minute, i.e. 1 per second, or 1 Hertz (Hz). Such low frequencies are harmless in terms of
health and safety”, but under certain circumstances can be annoying, especially when trying to read or
watch television.

About quantifying flicker

Shadow flicker is usually quantified by the number of hours per year during which a location would be
exposed to flickering from nearby wind turbines. While this is primarily a matter of geometry, other
factors must be considered. Even at times when the sun is lined up geometrically with the turbine and
the receptor, various factors may prevent flicker. For instance, it is not possible for shadow flicker to
occur when the sun is not visible, such as on cloudy or foggy days, or if the turbine’s rotor is still.
Obstacles located between a wind turbine and the viewer, such as trees, hills, and buildings, will reduce
or eliminate the duration and/or intensity of shadow flicker.

This report considers flicker at distances of up to about 1500 meters® from the proposed wind site.
However, at distances greater than approximately one kilometer (0.6 miles), light is sufficiently
dispersed by particles in the air that the blades no longer produce distinct shadows. As a result, flicker is
generally negligible at these distances and beyond.

Flicker is only considered an issue during times when people are home and awake, window coverings
are open, and a wind turbine is in view. If a wind turbine is not in view during the hours of estimated
shadow flicker, then the flicker will go unnoticed. While there is no U.S. standard regulating the impact
of shadow flicker, a tolerance of 30 hours of actual shadow flicker® has been established by the German
judiciary. Included in these 30 hours are only times when the property is in use and people are awake.

! For instance, driving 20 mph past regularly spaced trees 15 feet apart produces flicker at 2 Hz.

* Shedding Light on Photosensitivity, www.epilepsv.com/articles/ar 1141663451 html. Note that while flickering light in the
ranges of about 5—30 Hz can cause seizures in sensitive individuals, rates of less than 2 Hz such as those associated with

wind turbines do not.

3 Shadow Variations from Wind Turbines, www.windpower.org/en/tour/env/shadow/shadow?2 .htm

* Shadow Casting from Wind Turbines, www.windpower.ore/en/tour/env/shadow/index.htm

Wind Energy Center, University of Massachuseltts ai Amherst Page 3



How shadow flicker is estimated

The estimated impact of shadow flicker caused by a wind turbine is dependent upon several factors,
including the:

Location of the sun in the sky®

Times and duration of turbine operation

Direction of the wind (determines the direction the rotor will face)
Likelihood of sunshine

Terrain and landscape of an area

Obstacles, such as trees and buildings, in the line of sight, and
Size and location of a viewing area, such as a window or patio

The UMass Wind Energy Center employs WindPRO software for the calculation of “real expected
values” of shadow flicker effects in terms of hours per year during which a location would be exposed to
flickering from nearby wind turbines. WindPRO simulates the path of the sun throughout a whole year;
it uses the following inputs:

Locations of wind turbines

Wind turbine rotor diameter and hub height

Wind profiles to determine wind turbine operating hours and yaw directions
Probabilities of sunshine by month

Viewing areas & orientation of receptors (nearby houses)

Geography: elevations, latitude & longitude

The software produces the following outputs:

Duration of flicker for cach receptor
A calendar showing the time and date of all the hours of flicker for each receptor
A map showing the extent of flicker impacts in the region

The following assumptions were employed with the goal of providing the maximum duration and
intensity of shadow flicker possible at selected surrounding locations.

Turbines are always rotating

Beyond terrain, a clear line of site exists between the turbine and the receptor (no obstructions
such as trees, buildings, etc. taken into consideration)

Shadow receptors (windows) are oriented orthogonal to (i.e. directly at) the turbine

5 German guidelines define flicker as occurring when: (a) the angle of the sun is at least 3 degrees over the horizon, and (b)
the rotating blade of the WTG covers at least 20% of the sun.

Wind Energy Center, University of Moassachusetts at Amherst Page 4



Ill. Shadow Flicker Analysis

This section presents the input data and assumptions that were used to estimate the potential flicker
impacts of a proposed single-turbine wind project in Scituate, MA. The proposed site, depicted on maps
in the appendix, is located at 42°10'30.61"N, 70°43'42.64"W. Three different turbines models,
representing a range of rated capacities, are considered in this report; details related to each of these
turbines are listed in the table below.

Table 1: Technical Specifications for Various Proposed Turbines

Model F1 600 GE 1.55l V-90
Manufacturer ) Fuhrlinder General Electric Vestas
Rated Power 600 kW 1500 kW | 2000 kW
Nominal rpm 23 20 14.9
- — |
Hub Height 50 meters 61.4 meters 80 meters
Rotor Diameter 50 meters 77 meters 90 meters
Blade Tip Height 75 meters 99.9 meters | 125 meters

This shadow flicker analysis assumes full exposure of the viewing areas; that is, obstacles such as trees
or buildings in the line of sight (other than the shape of the geography) are not considered. Shadow
flicker was calculated only when more than 20% of the sun was covered by the wind turbine rotor.

Each shadow receptor is assigned a dimension, or a “viewing area.” Typically a single window or a
patio is considered a viewing area. A larger area increases the duration of expected flicker. For
simplicity, each receptor was assumed to be a Im x 1m window oriented orthogonal to the wind turbine.
If windows are smaller or oriented slightly off the line of sight, then the impact of flicker would be

reduced.

All modern utility-scale wind turbines are yaw-controlled; that is, the turbine rotor plane orients itself in
the direction of the oncoming wind. As a result, sometimes the turbine’s rotor plane will be turned at an
angle such that shadow flicker effect at a particular location is minimized. Wind data collected in Lynn,
MA by the UMass Wind Energy Center from September 2004 through August 2005 were used to
approximate the number of hours a turbine at the proposed site would be facing a particular direction.’
The probabilities of sunshine for each month were assumed to follow data provided by City-Data.Com
for the town of Scituate, MA.®

Table 2: Monthly Sunshine Probabilities for Scituate, Massachusetts

: :
MONTH | Jan | Feb | Mar | Apr !Ma_\' Jun | Jul ‘Aug Sep | Oct ‘ Nov Dec]

| Probability | 51% | 55% | 55% | 55% | 58% | 62% | 63% | 64% | 63% | 60% | 53% 52@

Wind Energy Center, University of Massachusetts at Amherst Page 5



Fifteen “shadow receptors” are marked on the map below by green circles, which represent the viewing

areas at selected locations within the viewshed of the proposed site.

Figure 2: Orthophotograph of proposed wind turbine installation in Scituate. Shadow receptors are denoted by
green circles, the proposed turbine site by the blue and white triangle. Orthophotograph courtesy of MassGIS

Scituate, MA: Proposed Turbine Site and Shadow Receptor Locations

Lagend

£ Propessd Tubine Site
B Shacow Recepiors

T

%

Wind Energy Center, University of Massachusetts at Amherst
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I e —— e —— [~ e ey T— \Meters
Table 3 - Latitude and longitude of shadow receptors (WGS84 datum).
lg:;';‘;zvr Latitude (N) Longitude (W) tl?llrslt)?:::f(:;s Description
1 42°10'35.91"N | 70°43'54.83"W 320 Widows Walk Golf Course
2 42°10'41.09"N 70°44"7.15"W 650 Widows Walk Golf Course
3 42°10'33.10"N | 70°4429.55"W 1080 Residence: Ladds Way
4 42°10'54.09"N | 70°44'27.45"W 1250 Residence: Stockbridge Road
5 42°10'59.85"N | 70°44'14.73"W | 1160 Residence: Stockbridge Road
6 42°10'47.82"N 70°44'0.38"W 660 Widows Walk Golf Course
7 42°10'40.40"N | 70°43'47.92"W 320 Widows Walk Golf Course
8 42°10'51.59"N | 70°43'50.22"W 660 Widows Walk Golf Course
9 42°10'50.92"N | 70°43'39.79"W 630 Residence: North River Road
10 42°10'46.35"N | 70°4326.97"W 610 Residence: Kent Street
11 42°10'43.02"N 70°43'1.19"W 1020 Residence: Gilson Road
12 42°10'41.41"N | 70°43'13.13"W 750 Residence: Driftway
13 42°1028.20"N 70°43'3.69"W 890 Residence: Moorland Road
14 42°10'31.61"N | 70°43'23.63"W 430 Scituate Country Club, Clubhouse
15 42°10'37.89"N | 70°43'35.46"W 270 ‘Residence: Driftway -

Page 6



IV. Results

Results for each turbine scenario are presented in tables below, which summarize flicker impacts at each
of the fifteen shadow receptor sites.

Descriptions of data appearing in each column:
A. Shadow Receptor Number
B. The number of days per year that flicker will occur at a particular receptor.

C. The maximum number of hours of flicker that could be expected in a single day ata
particular receptor.

D. The total number of shadow hours per year, corresponding to the “worst case” scenario.
E. The total expected values of shadow hours per year.

The time of the day and year when shadow flicker is possible has also been calculated; these results are
presented in the appendix.

The assumptions employed in calculation were chosen in order to arrive at conservative estimates (over
approximation) of shadow flicker duration for surrounding areas. Actual durations are likely to be
shorter than both the “worst case” (column D) and total expected values (column E).

Table 4: Fuhrlinder 600 — Estimated duration of shadow flicker per year at each shadow receptor, disregarding

obstacles.
) | F1 600 (600 kW) B
! A B C D E
Shadow Shadow Max Shadow hrs/day Shadow hrs/year | Expected Shadow hrs/year
Receptor | days/year (hours : minutes) (hours : minutes) (hours : minutes)

1 76 0:38 33:37 11:48

2 32 0:19 7:50 2:46

3 0 0:00 0:00 0:00

4 0 0:00 0:00 0:00

5 0 0:00 0:00 0:00 |
L 6 0 0:00 0:00 0:00

? \ 0 0:00 0:00 0:00

8 0 0:00 0:00 0:00

9 0 0:00 0:00 0:00

10 0 0:00 0:00 ~ 0:00

11 0 ~ 0:00 0:00 0:00 B

12 22 B 0:10 2:15 0:45

13 0 0:00 0:00 0:00
- 14 L 0 0:00 0:00 0:00

15 1 0 0:00 0:00 _ 0:00

Wind Energy Center, University of Massachusetts at Amherst Page 7



TableS: GE 1.5 sl — Estimated duration of shadow flicker per year at each shadow receptor, disregarding obstacles.

B GE 1.5sl (1.5 MW)
| A B C D E
Shadow Shadow Max Shadow hrs/day | Shadow hrs/year | Expected Shadow hrs/year
Receptor | days/year (hours : minutes) (hours : minutes) (hours : minutes)
1 125 C0:57 73:24 26:15
2 48 0:29 17:42 6:19
3 0 0:00 0:00 0:00
4 0 0:00 0:00 0:00
5 0 0:00 0:00 0:00
6 0 0:00 0:00 0:00
7 0 0:00 0:00 o 0:00
8 0 B 0:00 0:00 0:00
9 0 0:00 0:00 0:00
10 0 0:00 0:00 0:00
1 0 0:00 0:00 0:00
12 38 0:20 7.47 2:38
13 0 0:00 0:00 0:00
14 0:00 0:00 0:00
15 o | 0:00 0:00 0:00

Table 6: V90 — Estimated duration of shadow flicker per year at each shadow receptor, disregarding obstacles.

V90 (2.0 MW)
A B C D E
Shadow Shadow Max Shadow hrs/day | Shadow hrs/year | Expected Shadow hrs/year
| Receptor | days/year (hours : minutes) (hours : minutes) (hours : minutes)
1 109 1:05 87:55 32:05
2 54 0:33 22:10 8.:04
3 0 0:00 0:00 0:00
4 0 0:00 0:00 0:00
5 0 0:00 0:00 0:00
6 0 0:00 0:00 0:00
7 40 0:44 - 23:39 7:49
8 0 0:00 0:00 0:00
9 0 0:00 ] 0:00 0:00
10 0 0:00 0:00 0:00
11 0 0:00 0:00 0:00 ]
12 46 0:28 14:03 4:50
13 -0 0:00 0:00 0:00
14 0 0:00 0:00 0:00
15 0 N 0:00 - 0:00 - 0:00 |

Wind Energy Center, University of Massachuseits at Amherst
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IV. Conclusions

The shadow flicker impacts of three selected turbines have been estimated by computer simulations for
fifteen viewing areas (shadow receptors) nearby the Wastewater Treatment Plant in Scituate, MA.
Shadow flicker maps for these areas were generated, and estimated flicker durations at each receptor site
have been tabulated. Shadow receptors were selected in order to provide a representative sample of
locations nearby the proposed turbine site; however, there may be newly developed houses in this area
that the Wind Energy Center was not aware of at the time of this report. The results of this analysis are
conservative; the actual number of shadow hours would likely be less than estimates presented in this
report.

Case 1: Single F1 600 (1 x 600 kW turbine) located at the Wastewater Treatment Plant

Of the three turbines considered in this analysis, the F1 600 model would cause the least amount
of impact due to its smaller rotor diameter relative to the other two models. Only three of the
fifteen receptor locations considered are likely to experience any flicker impact (sites 1, 2, and
12). Site 12 is a residence located on Driftway at a distance of approximately 750 meters from
the proposed site, and is situated in a housing development. Houses in this area could typically
expect to experience a total of 45 minutes of shadow flicker per year for this case.

Case 2: Single GE 1.5 sl (1 x 1.5 MW turbine) located at the Wastewater Treatment Plant

A GE 1.5 MW turbine would likely cause a flicker impact in the same areas as an F1 600,
however for a slightly longer duration. Results for site 12 on Driftway suggest an annual shadow
flicker duration at this location of two and a half hours. About twenty-six hours could be
expected at receptor 1, which is located on the Widows Walk Golf Course adjacent to the site.
However, expected flicker impacts drop off dramatically with increasing distance from the
turbine site. Receptor 2, which is also located on the Widows Walk Golf Course, would likely
experience less than six and a half hours of flicker per year for this case.

Case 3: Single V90 (1 x 2.0 MW turbine) located at the Wastewater Treatment Plant

The flicker impact resulting from a V90 turbine would impact the largest number of houses in
relation to other turbines considered in this report, with the majority of these residences located
to the northeast of the proposed site. A total of four of the sites considered would likely
experience any flicker. These include, in addition to the three sites impacted by the Fuhrlinder
and GE models, a fourth site (receptor 7) located at the Widows Walk Golf Course, which could
expect to experience about 7 hours of flicker annually for this case. Other areas of the Widows
Walk Golf Course may experience shadow flicker in excess of 30 hours per year.

In summary, there will be some flicker impact resulting from the installation of any of the three
proposed turbine models at the Scituate Wastewater Treatment Plant. The greatest impact would occur
at sites located on the Widows Walk Golf Course, though only one receptor site for the largest turbine
model would likely experience more than 30 hours of flicker per year. Due to the proposed turbine
site’s location relative to natural and man-made boundaries, very few residences would likely experience
any flicker as a result of the installation of any of the three turbine models considered. Where shadow
flicker is deemed unacceptable at any of the potentially impacted locations, planting new trees and/or
shrubbery could be considered as a possible mitigation strategy.

Wind Energy Center, University of Massachusetts at Amherst Page 15



Appendix: Shadow Receptor Details and Graphical Results

Shadow receptor calendars for the three selected turbine models have been generated and are presented
below. These figures illustrate the month and time of day during which flicker can be expected to occur.
The flicker impacts are color coded according to each receptor’s location.

Wind Energy Center, University of Massachusetts at Amherst Page 16



SHADOW - Calendar per WTG, graphical
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Figure 9: This graph displays the expected flicker impact at various shadow receptor locations. Typically,
the vast majority of flicker occurs during the spring, winter, and fall seasons. For locations of shadow
receptors, see figure 2 on page 6 of this report.
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SHADOW - Calendar per WTG, graphical
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Figure 10: The graphical offset apparent in November (receptors 1 and 2) can be attributed to adjustments
for daylight saving time (DST). For locations of shadow receptors, see figure 2 on page 6 of this report.
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Figure 11: A Vestas V90 2.0 MW turbine would affect the greatest number of shadow receptors chosen for
this analysis. Only receptor 1, located on the adjacent golf course, would likely experience more than 30

hours of shadow flicker per year.
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Executive Summary

EAPC was asked to study the shadow flicker occurrence in the area near a wind
turbine operating at the wastewater treatment plant in Scituate, Massachusetts. A
single Sinovel 1.5 Megawatt (MW) wind turbine with an 82-meter (m) rotor
diameter on an 80 m tower was installed in March 2012. This study was conducted
using computer modeling combined with on-the-ground line-of-sight verification,
from public streets, to determine whether the turbine can be seen from these
areas.

EAPC identified 683 locations of interest that consist of existing buildings and
developable parcels within 1,500 m (4,900 ft), a common distance value used in
modeling shadow flicker. Shadow flicker receptors (a structure or central point on
an undeveloped parcel) modeled at locations greater than 450 m (1,500 ft) from
the turbine were conservatively assumed to be a standardized large house with
dimensions of 20 m in width and 10 m in height. For receptors within a 450 m
radius, actual structure measurements from assessor’s records and aerial
photography were used to estimate the length of exterior walls facing the wind
turbine.

The shadow flicker model identified 277 receptors that could potentially be
affected by shadow flicker without accounting for tree cover, neighboring
buildings or any other man-made obstacles. Of those 277 receptors, 10 receptors
are expected to realistically (i.e. after accounting for cloud cover and turbine
operational statistics) receive greater than 10 flicker hours per year and three of
those receptors are expected to realistically receive greater than 30 flicker hours

per year.

EAPC also analyzed how many hours the wind turbine would likely need to be
curtailed to reduce shadow flicker for three hypothetical cases:

e To limit realistic flicker probability to 50.43 hours per year at 151 Driftway
(a limitation set forth in the Special Permit issued by the Scituate Pianning
Board) would require approximately 19 hours a year of curtailment.

e To limit realistic flicker probability to 30 hours per year at all existing
residential structures would require approximately 59 hours a year of
curtailment.

¢ To limit realistic flicker probability to 10 hours per year at all existing
residential structures would require approximately 65 hours a year of
curtailment.

1

The information presented in this reportis subject to the Legal Notice and Disclaimer included at the beginning of the report.
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—————Yolume-2—="Pricing Proposal.” ——— —————————

AGREEMENT

The following provisions shall constitute an Agreement between the Town of Scituate, acting by
and through its Town Administrator and/or Board of Selectmen, hereinafter referred to as
“Town”, and Epsilon Associates with an address of 3 Mill & Main Place, Suite 250, Maynard,
MA 01754, hereinafter referred to as “Contractor”, effective as of the June 1, 2018. In
consideration of the mutual covenants contained herein, the parties agree as follows:

ARTICLE 1: SCOPE OF WORK:
The Contractor shall perform all work in accordance with the specifications contained in

Acoustical Study.”

ARTICLE 2: TIME OF PERFORMANCE:

The contractor shall complete all work and services required on or before June 30, 2019. If
completion is not achieved by said date, the Contractor shall be liable to the Town for liquidated
damages in the amount of $0.00 per calendar day.

ARTICLE 3: COMPENSATION:
The Town shall pay the Contractor for the performance of the work outlined in Article 1 above

on a Time & Materials basis for a firm-fixed, not-to-exceed cost of $50,000 in accordance with
the provisions of the specifications, or as set forth in an attachment hereto in Attachment B —

ARTICLE 4; CONTRACT DOCUMENTS:

The following documents form the Contract and all are as fully a part of the Contract as if
attached to this Agreement herein:

1. This Agreement.

2. Amendments, or other changes mutually agreed upon between the parties.

3. All attachments to the Agreement.

In the event of conflicting provisions, those provisions most favorable to the Town shall goverr.

ARTICLE 5: CONTRACT TERMINATION:

The Town may suspend or terminate this agreement by providing the Contractor with ten (10)

days written notice for the reasons outlined as follows:

1. Failure of the Contractor, for any reason, to fulfill in a timely &nd proper manner its
obligations under this Agreement.

2. Violation of any of the provisions of this Agreement by the Contractor.

3. A determination by the Town that the Contractor has engaged in fraud, waste,
mismanagement, misuse of funds, or criminal activity with any funds provided by this
Agreement.

4. The contract may be terminated for convenience by the Town.

ARTICLE 6: INDEMNIFICATION:

The Contractor shall, to the maximum extent permitted by law, indemnify and save harmless the
Town of Scituate, its officers, and employees from and against damages, liabilities, actions, suits,
proceedings, claims, demands, losses, costs and expenses (including reasonable attorneys” fees)
to the extent that they arise out of the negligent professional services being performed or to be
performed by the Contractor, its employees, agents, or subcontractors. The existence of
insurance shall in no way limit the scope of this indemnification. The Contractor further agrees
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to reimburse the Town of Scituate for damage to its property caused by the contractor, its
employees, agents, subcontractors or materials. Contractor shall be solely responsible for all
local taxes or contributions imposed or required under the Social Security, Workers’
Compensation, and income tax laws. Further, the Contractor shall indemnify and hold harmless
the Town with respect to any damages, expenses, or claims arising from or in connection with
any of the work performed or to be performed under this Agreement.

ARTICLE 7: AVAILABILITY OF FUNDS:

The compensation provided by this Agreement is subject to the availability and appropriation of
funds. The contractor shall be obligated to provide services hereunder, only to the extent that
said funds are available.

ARTICLE 8: APPLICABLE LAW:

The Contractor agrees to comply with all applicable local, state and federal laws, regulations and
orders relating to the completion of this Agreement. This Agreement shall be governed by and
construed in accordance with the law of the Commonwealth of Massachusetts.

ARTICLE 9: ASSIGNMENT:
The Contractor shall not make any assignment of this Agreement without the prior written
approval of the Town.

ARTICLE 10: AMENDMENTS:
——————Adl-amendments or any-changes-to-the provisiens-specified-in-this Contract can-only occurwhen—
mutually agreed upon by the Town and Contractor. Furtber, such amendments or changes shall
be in writing and signed by officials with authority to bind the Town. Additionally, all
amendments and changes shall be approved by the Finance Director/Town Accountant prior to
execution by the awarding authority. No amendment or change to the contract provisions shall
be made until after the written execution of the amendment or change to the Contract by both

parties.

ARTICLE 11: INSURANCE:

The Contractor shall be responsible to the Town or any third party for any property damage or
bodily injury caused by it, any of its subcontractors, employees or agents in the performance of,
or as a result of, the work under, this Agreement. The Contractor and any subcontractors used
hereby certify that they are insured for workers compensation, property damage, personal and
product liability. The Contractor and any subcontractor it uses shall purchase, furnish copies of,
and maintain in full force and effect insurance policies in the amounts here indicated.

General Liability

Bodily Injury Liability: $1,000,000 per. occurrence
Property Damage Liability $1,000,000 per occurrence
(or combined single limit) $1,000,000 per occurrence
Automobile Liability

Bodily Injury Liability: $1,000,000 per occurrence
Property Damage Liability $1,000,000 per occurrence
(or combined single limit) $1,000,000 per occurrence
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Workers’ Compensation Insurance (as required by law)

Coverage for all employees in accordance with Massachusetts General Laws . Prior to
commencement of any work under this Agreement, the Contractor shall provide the Town with
Certificates of Insurance which include the Town as an additional named insured (except for
Workers’ Compensation Insurance and Professional Liability Insurance) and which include a
thirty day notice of cancellation to the Town.

IN WITNESS WHEREQF, the parties hereto have caused this Agreement to be executed on the
day and year first above written.

CONTRACTOR TOWN of SCITUATE

T{mfi -«D : O /;’ Ln/ / Board of Selectmen:

Signature

. 3 n 1/ v ¢
Qahet D 9Nl fllsachiop <95 G /IL@@QL!\:PLZ(Q .
Printed Name and Title / p - 0.0 Kdren Canfield
LT Y {Jj, / \\
™~
o)
Mayry C. Cj?

),

ShaWn Harris

7~ ,—2 -
Coche
Anthor? V.Segnanio

Certification of Availability of Funds

Nancy Holt — Finance Director
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CERTIFICATION OF NON-COLLUSION

The undersigned certifies under the penalties of perjury that this bid or proposal has been
made and submitted in good faith and without collusion or fraud with any other person.
As used in this certification, the word “person” shall mean any natural person, business,
partnership, corporation, union, committee, club, or other organization, entity, or group of
individuals.

KL bt/ C)W{Lw/

(Signature)

F(’\lznh A‘\‘:\\rcx (1444//"\L : I
(Name of Business)
(Date)

ok 3k sk ok ok ok sk sk sk ok ok ok sk ok ok ok sk ok ok ok ok sk sk sk sk ko sk ok skosk ok ok ok sk skok skeste sk sk sksk s sk okok ok

CERTIFICATION AS TO PAYMENT OF STATE TAXES

Pursuant to M.G.L.v.62C, S49A, I certify under the penalties of perjury that the Contractor has
complied with all laws of the Commonwealth of Massachusetts relating to taxes.

O PI50150 ¢ pon | e Qemocade

Social Security Number or Signature of Individual or
Federal Identification Number Corporate Name
By: AASD @/IA\W—/
Corporate Officer NS
(If applicable)
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Introduction to the Conflict of Interest Law for the Private Sector
The conflict of interest law, G. L. c. 268A , is one of several laws that govern your dealings with
public officials and employees. Below are some of the general rules that you must follow. You
could face civil and criminal penalties if you take a prohibited action. Many aspects of the law
are complicated and there are often exemptions to the general rules. We encourage you to seek
legal advice from the Commission regarding how the law would apply to you in a particular
situation.

Bribery: You may not offer or give anything to a public official in exchange for that official
agreeing to perform or not perform an official act. This prohibition applies to all offers and gifts,
regardless of their value. You also may not give, offer or promise anything to a public employee
(or prospective public employee) with the intent to influence an official act, or to persuade the
employee to commit, collude in or allow a fraud. (G. L. c. 268A , § 2)

Registered Executive and Legislative Agents: If your job involves interaction with the state
Legislature, the Executive Branch, or independent authorities, you should contact the Secretary
of State's Office regarding whether you are required to register as an Executive or Legislative
Agent. Registered Agents may not give anything to a public official or policy-making public
employee, or to an immediate family member of a public official or policy-making public
employee. This prohibition applies to meals, drinks, entertainment, and all other types of offers
Or giﬁ'&regardlessref theirvalue—(G-E—e-3;§43)

Gifts and Gratuities: Even if you are not a Registered Agent, you ﬁlay not give a public official
or any public employee anything "of substantial value" for or because of the official's duties. (G.
L.c.268A, § 3(a).)

- Gifts that are worth $50 or more are considered to be of "substantial value" and are
therefore prohibited.

+ This restriction applies to meals, drinks, entertainment, discounts, free educational
conferences, waived event admission costs, travel reimbursements, gifts of appreciation,
retirement presents, and all other forms of gratuities that are given to public officials.
Honoraria for speeches may be given to state legislators, but not to appointed officials or
employees.

» If more than one gift is given to a public employee, the value of all gratuities may be
aggregated to reach the "substantial value" threshold. The value of gifts given to
immediate family members of a public employee may, in certain circumstances, be
attributed to the public employee.

» "Standing offers" ( e.g., "call me anytime you want to go to a game") are almost always
considered to be of "substantial value", even if the cost of a single event is less than $50,
because the public employee could accept the offer more than once.

« You may generally pay for travel and limited other expenses incurred by a public
employee in connection with a "legitimate speaking engagement". Contact the
Commission for more information about this exemption.
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*  You may pay for travel, meals and other costs for state Executive Branch employees who
utilize the "Travel and Participation in Training Sessions Where Private Entities Provide
Financing" process described in 801 CMR 7,00. Note that this process requires advance
approval by the state employee's Agency Head and Cabinet Secretary.

+ Hiring Public Employees: Except in rare instances, you may nof pay or otherwise compensate a
public employee in connection with any matter that is "of direct and substantial interest" to their
public employer. (G. L. c. 268A , §§ 4(b), 11(b) and 17(b).)

Types of matters that are considered "of direct and substantial interest” to the Commonwealth
(or, in the case of a county or municipal employee, the relevant public employer) include: any
matter pending before, under the official jurisdiction of, or involving action by an agency, board,
commission or department of the public employer; any effort to change regulations, policies or
procedures; and any contract, court case, or other legal matter to which the public employer is a

party.

* You may pay "special" state, county and municipal employees in connection with matters
of interest to their public employers, if they have not personally participated in the
matters, the matters are not under their official jurisdiction and not pending in their
agency if they serve on more than 60 days a year. Also, special exemptions apply to state
legislators; contact the Commission for more information.

Hiring Former Public Employees: Former public employees and their business partners
maynever accept money or other forms of compensation in connection with matters in which
they participated as public employees. Also, even if they did not personally participate in the
matters, there is a one year "cooling-off" period before former public officials may personally
appear before government agencies in connection with matters that had been under their official
responsibility. (G. L. c. 268A, §§ 5, 12 and 18.)

* Special prohibitions apply to former state employees who worked on privatization
contracts; contact the Commission for more information.

ACKNOWLEDGMENT OF RECEIPT
v 7 \/\/ A/ i /’ /
I, [({,S) 07 L*—-‘vr _, a vendor for Town of Scituate, hereby

acknowledge that I received acopy of the summary of the conflict of interest law
on _{;r t/! 1< '
(date)
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Theodore A Barten, PE
Margaret B Briggs
Michael E Guski, CCM
Dale T Raczynski, PE
Cindy Schlessinger
Lester B Smith, Jr
Robert D O’Neal, CCM, INCE
Andrew D Magee
Michael D Howard, PWS
Douglas J Kelleher

AdJ Jablonowski, PE

Stephen H Slocomb, PE
David E Hewett, LEED AP
Dwight R Dunk, LPD

David C. Kiinch, PWS, PMP

Samuel G. Mygatt, LLB
1843-2010

ASSOCIATES

Richard M. Lampeter, INCE
Maria B, Harinett
Geoffrey Starsiak

3 Mill & Main Place, Sulte 250
Maynard, MA 01754

www,epsilonassociates.com

=psilon  Attchae~t A

SE50GIATES ING. —

Epsilon Scituate Wind Post-Compliance Noise—~Vol. T Qualifications.docx
April 25, 2018

Mr. Albert Bangert

Special Projects Director

Town of Scituate

Scituate, MA 02066

Via email: abangert@scituatema.gov

Subject:  Wind Turbine Acoustical Study - Scituate Wind, MA
Dear Mr. Bangert:

Epsilon Associates, Inc. (Epsilon) is pleased to respond to the Town of Scituate

~Mareh-2018-Request-for-Rropesal-(REP)-for-consulting services for-a Wind Turbine—
Acoustical Study (“study”). Scituate Wind is a single wind turbine located at 161
Driftway on property owned by the Town of Scituate. The wind turbine became
commercially operational in March 2012, The purpose of the study is to determine
compliance with the MA DEP Noise Policy.

Scope of Services
Task 1 — Protocol & Site Visit

Prior to the start of testing, Epsilon will provide to the Town's project manager a
detailed sampling protocol that defines and expands upon the sites to be evaluated,
procedure to be used, the data to be collected, the statistical measures to be
reported and the measurement averaging periods as well as how the data will be
used to determine the sound impact (increase in sound over background) during
each of the sampling events. The protocol will draw from the requirements spelled
out in the RFP, the generic MA DEP Wind Turbine Noise Study Protocol (attached
to this proposal), and Epsilon’s experience in conducting this type of testing. The
protocol will also include the procedure for identifying potential testing periods
based on weather conditions, and how a “go/no-go” decision will be reached. This
scope and budget includes time for regularly tracking metecrological conditions and
communicating those possible periods to the team.

This scope of work and budget assumes four (4) locations will be tested as per the
RFP. It is strongly recommended that a site visit be conducted to agree on the exact
locations for the four monitors in advance of the actual equipment deployment.

U
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Mr. Albert Bangert 2
Town of Scituate
April 25, 2018

Actual locations will be selected with the advice of the Town’s project manager.
Epsilon assumes this will happen, and a one day trip to the Project area is included
in this budget. The protocol will include a map showing the selected monitoring
locations. The protocol will be reviewed by the Town and MassDEP and adjusted
to reflect comments as needed before testing commences.

Agreeing on testing locations ih the protocol has the important benefit of giving
someone time to secure permission from the landowners to set up testing equipment
on their property. The Town of Scituate will be responsible for obtaining any
necessary permission from the landowners and/or homeowners. Epsilon will provide
our contact information, and photos of sample equipment setups to aid in the
permission process.

Task 2 — Sound Level Measurement Programs

Once the protocol is approved, the sound level testing will be scheduled. The
monitoring-will-be-done-in—accordance-with-the program-agreed-upon_in Task 1
“Protocol.” Generally, broadband A-weighted (dBA) and un-weighted octave band
sound levels will be measured for 10 minutes with the wind turbine operating. The
wind turbine will then be turned off and a background measurement will be made for
10 minutes. This procedure will be repeated at each location three times (total of four
ON/OFF measurements at each location). This process will be repeated on three
additional nights (total of four nights). Testing will generally be conducted during the
hours of 1 to 4 AM (+/- 2 hours) to coincide with the quietest background levels,

During measurement periods, each location will be attended by an Epsilon field
technician to identify all audjble noise sources (local traffic, resident generated sounds,
etc,) with and without the wind turbine operating as well as instances when the sound
of the wind exceeds the sound of the wind turbine. Other required comments are:
date & time, weather conditions, ground level wind speed & direction. Epsilon
proposes a team of four field personnel in order to collect contemporaneous data at all
four locations, and to minimize the amount of ON/OFF conditions for Scituate Wind.

The following metrics will be measured at a minimum: Lmax, Leq, and L90. Logging
will be done at 1-second intervals using fast time averaging.

The ground level wind speed and wind direction will be continuously measured and
logged at one of the test locations. Handheld wind speed measurements will be
made at the other three locations. Testing will aim to be done under hub height
wind speeds of 9-12 m/s, and calm to light ground-level winds with no
precipitation. Epsilon will monitor the weather forecasts on a weekly basis, and will
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coordinate with the Town and wind turbine operator when favorable conditions
appear imminent.

Equipment which will be used for this task includes:

+ larson Davis model 831 ANSI 51.4-1983 Type 1 Sound Level Meter (or
equivalent). This instrument can measure A-weighted, unweighted octave
band, and unweighted one-third octave band levels simultaneously. Audio
recordings will also be collected at each location.

¢ larson Davis model CAL200 ANSI $1.40-1984 acoustic calibrator
+ HOBO H21-002 micro-weather station with 2-meter tripod and data logger.

Acoustic instruments used for measurements shall have current calibration
certificates from an independent laboratory, which are traceable to a measurement
standard established by the National Institute of Standards and Technology (NIST).

The sound level meter’s measurement accuracy shall be confirmed with an acoustic™
calibrator mounted over the microphone prior to commencement of the acoustical
fest.

The wind turbine operator, Scituate Wind LLC, shall provide information about
wind turbine operation as requested by Epsilon, including wind speed & direction at
hub height, blade pitch setting, and generator output or load.

Task 3 — Process and Analyze Data

Data collected in Task 2 will be analyzed and processed as outlined in the Protocol.
This will involve QA/QC on all data, removing data which do not meet the criteria
in the Protocol, establishing background, and calculating “Turbine-only” sound
levels. The raw, cleaned (i.e. clearly presented), or consolidated acoustic, wind,
and turbine operational data will be provided.

Task 4 — Report

A technical report will be prepared discussing the results of the measurement
programs. The report will contain the information as required in the Protocol. This
report will, at a minimum, summarize:

» The methodology for monitoring
¢ The methodology for analyzing data
o The results and conclusions of the analysis
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The report will detail the methodology laid out in this scope and draw relevant
conclusions with respect to whether the wind turbine is operating in compliance
from the analysis.

A draft and then final report will be prepared for the Town. All review submittals
will be sent electronically in both MSWord and PDF format. One round of
comments is assumed. Epsilon will participate in one team conference call to
discuss the report.

QUALIFICATIONS

Epsilon Associates, Inc. is a well-established, privately held environmental
engineering and consulting firm located in Maynard, Massachusetts. Founded in
1997, we specialize in securing environmental approvals for energy, infrastructure,
and real estate projects for public and private sector clients. Epsilon’s planning,
environmental and historic experts provide the expertise and clarity to successfully
guide-development projects-through-regulatory processes.

Epsilon staff has extensive experience in the wind energy industry having provided
sound level studies for over 125 wind energy facilities across the United States.
More than 15 of these projects were in Massachusetts. In addition to working for
wind energy developers, we have also served as technical consultants to the State of
New Hampshire Site Evaluation Committee, Connecticut Siting Council on their
review of wind energy facilities, and for the Massachusetts Clean Energy Center
(MassCEC) on the Research Study on Wind Turbine Acoustics (RSOWTA).

Epsilon has extensive experience with both shortterm attended and long-term
unaftended sound compliance monitoring at wind energy projects. Epsilon has
performed compliance monitoring for these projects (partial listing):

Avangrid, Groton Wind, NH

NOTUS Clean Energy, Falmouth, MA

Acciona Energy, Pioneer Grove Wind, IA

Babcock & Brown, Allegheny Ridge Wind, PA
Heritage Sustainable Energy, Big Turtle Wind I, Ml
John Deere Wind Energy, Michigan Wind |, Ml
MidAmerican Energy, Adams County Wind, IA
NextEra Energy Resources, Ghost Pine Wind, Alberta, Canada
9, NextEra Energy Resources, Golden West Wind, CO
10. NextEra Energy Resources, Lee-DeKalb Wind, IL
11, NextEra Energy Resources, Pheasant Run Wind, Ml
12. NextFra Energy Resources, Tuscola Bay Wind, Ml
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13. NextEra Energy Resources, Waymart Wind, PA
14. NextEra Energy Resources, Ashtabula Wind, ND

Robert O’Neal will be the Principal-in-Charge for this testing program. Rob is a
Managing Principal at Epsilon and is Board Certified through the Institute of Noise
Control Engineering (INCE). He will be supported by members of Epsilon’s Acoustics
Group and Epsilon’s GIS services. Members of the Acoustics Group who may
perform these services are all qualified and are listed below. Professional resumes of
each person are included with this proposal. No subcontractors will be used by
Epsilon. Depending on the timing of the programs, and staff availability, other
experienced Epsilon field technicians may participate.

e Robert O'Neal

+ Richard Lampeter
¢ Ryan Callahan

s Clint Cyr

ChristopherHoyt——— &
e Alyssa Mathews

References for three people familiar with our wind energy sound level work are
listed below.

Mr. Dan Webb, NOTUS Clean Energy, Falmouth, MA
danwebb@notuscleanenergy.com; 508-566-1882

Mr. Peter McPhee, Massachusetts Clean Energy Center, Boston, MA (RSOWTA)
pmcbhee@masscec.com; 617-315-9343

Mr. Jack Kenworthy, Walden Green Energy, Portsmouth, NH (Antrim Wind).
jack.kenworthy@waldengreenenergy.com; 603-570-4842

Schedule

A schedule following authorization to proceed is outlined below. Given the very
specific meteorological conditions required for the testing, there may be long gaps
between approval and completion of the fourth night of testing. The table below
summarizes the expected schedule.
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Task

Schedule

Prepare draft protocol

2 weeks after notice to proceed (NTP)

Site visit to 1D testing {ocations

2 weeks after NTP

Schedule Night #1 for Testing

2 weeks after approval of protocol

Schedule Nights #2-#4 for Testing

Within 2 nights of completion of
previous Night

. Process/Analyze Data

Within 2 weeks after each Night

Draft report Within 3 weeks of Night #4 completion
Final report Within 1 week of team comments
Budget

The prici_né proposal is found in a separate submittal as per the RFP.

If you have any questions on this proposal, please fee! free to call me at (978) 461-
6236, or e-mail me at roneal@epsilonassociates.com.

Sincerely,

EPSILON ASSOCIATES, Inc.

Robert D. O'Neal, CCM, INCE Board Certified

Managing Principal

Attachment:  MA DEP generic wind turbine noise study protocol

Epsilon staff CVs
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Current Wind Turbine Noise Study Protocol (generic)

Equipment:

Sampling will be performed with a Type I digital Meter with accuracy to +/- | dB. The sampler
will be set to collect data on the “A” weighted scale in “slow” response mode with a one second
recording interval (log period). The sampler will have received a factory calibration certificate
within 12 months of the date of the study and will be field calibrated before and after each
sampling event,

The Wind Turbine Operator shall provide hub-height wind speeds (10 minute averages)
obtained from equipment on either the north or south turbine.

Sampling Siles and Operating Conditions:

Three to five sites will be sampled at the point of perceived maximum impact from the wind
turbines, At minimum, the sites to be sampled including the home closest to the wind turbine
from each affected neighborhood. Additional sites may be added as conditions during sampling
warrant and at the discretion of MassDEP,

MassDEP will coordinate with the residents at the selected site to determine the point of greatest
sound impact and will conduct the sampling at or near that location or at the property line,
whichever is practicable, Sampling will not be conducted indoors. -
The sampler will be mounted at a height of approximately 1.3 meters and shall be Jocated so as to
comply with offsets from vertical reflecting surfaces as specified in ANSI 12.9, Part 3.

Multiple operating conditions (wind speeds/ wind direction) will be evaluated including the
following:

1. At or near the cut-in wind speed where background sound will be the lowest (4-5 m/s
wind speed at hub height) and the affected residences will be downwind or
perpendicular and to the right of the turbine (to the right when facing the turbine)

2, Atthe wind speed where manufacturer data indicates there will be the greatest sound
power level from the turbine (9-11 m/s) and the affected residences will be
downwind or perpendicular and to the right of the turbine (to the right when facing
the turbine) :

3. Sampling of multiple wind directions may be required to capture these conditions at
the selected sampling sites.

Procedure:

Sampling will start with data collection during the quietest overnight hours to be determined on a
site specific basis (generally lam-4am). Should sampling during that time period reveal no
exceedence of MassDEP’s noise policy at one or more locations for the given wind conditions
sampled, additional daytime and evening sampling will not be conducted for those locations.
Sampling days will be selected based on predicted wind conditions. MassDEP will make every
effort to notify The Town, the turbine owner/operator and residents at whose properties sampling
will be conducted at least 24 hours in advance of a sampling event,

To evaluate the effect of wind speed on turbine sound emission levels (impact sound), three
sampling runs will be conducted at each site under each operating condition to establish an Ly




* impact sound of 10 dB(A) at each of the sampling sites and under each of the defined operating scenarios.

for each respective operating condition, L. is the highest sampled sound level attributed to the
sound source (wind turbines) during the sampling run on a one second average. The Ly, from
each of three runs at a single site and operating condition will be averaged to create a single Ly
for that sampling site under the select wind conditions.

*»  Each sampling ron will be 5 minutes in duration. Samples will be collected manually eyery 5
sgconds (60 sound measurements). Consistent with current MassDEP guidance, any peak sound
levels that can be attributed to another sound source (e.g. local traffic, resident generated sounds,
etc.) will be identified by the study attendant and discarded from the data set before determining -
Llﬂﬂx

* At each site, background sampling shall be performed to determine the Loa backglol.md against
which the L, will be compared. The study attendant shalf coordinate with the wind turbine
owner/ operator to shiut down the wind turbine for the purpose of sampling background, If
MassDEP is unable to collect background samples at each site or if the wind turbine cannot be
shut down, MassDEP reserves the right fo define the background sound levels by sampling at a
surrogate site of similar land use and proximity to other local sound sources (but not impacted by
the wind turbine)

s Asthe sampling will be done under conditions where the wind might significantly contribute to
total sound recorded, MassDEP will make an effort to exclude data from analysis where the

— soundof:the wind s domminant over the sound of the wind torbines.

¢ At selected sites, a pure tone analysis will be conducted. For pure tone analysis, the metel will be

set to collect linear sound on a “slow” response and an octave band filter will be employed to
speciate sound pressure levels for 10 octave bands. Pure tone analysis will include collection of
one minute Ly sound pressure levels with the wind turbines operating and without the wind
turbines operating to evaluate the impact of the wind turbines to pure tone,

Assessment of Resulis

Once the data is collected and quality control review is complete, MassDEP \;vi;l analyze ali_ of-the data to
determine if the sound levels from the wind turbines comply with MassDEP’s Noise Policy Threshold for

The pure tone data will be analyzed to determme if any octave band center frequency sound pressure level
attributable to the wind turbines exceeds the two adjacent center frequency sound pr essure level by three
decibels or more. The results will be compiled into a single report to be provided to the Town oncethe

sampling and data quality review is complete.
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April 25, 2018

Mr. Albert Bangert

Special Projects Director

Town of Scituate

Scituate, MA 02066

Via email: abangeri@scituatema.gov

Subject: Wind Turbine Acoustical Study — Scituate Wind, MA
Dear Mr. Bénéert:

Epsilon Associates, Inc. (Epsilon) is pleased to respond to the Town of Scituate

Acoustical Study (“study”). Scituate Wind is a single wind turbine located at 161
Driftway on property owned by the Town of Scituate. The wind turbine became
commercially operational in March 2012. The purpose of the study is to determine
compliance with the MA DEP Noise Policy.

This letter contains “Volume 2 — Pricing Proposal” to accompany “Volume 1 —
Qualifications” from Epsilon Associates, Inc. dated April 25, 2018.

Pricing Proposal

Billings for professional services as outlined in the Epsilon Associates, Inc. Scope of
Work dated April 25, 2018 will be performed on a Time & Materials basis for a
firm-fixed, notto-exceed cost of $50,000. The approximate cost for each task is
shown below for informational purposes.

Task 1 Protocol & Site Visit $3,500
Task 2 Sound Level Measurement Programs (4 nights) $30,400
Task 3 Process/Analyze Data (all 4 nights) $8,400
Task 4 Reports (draft/final)/provide data $7,700

The cost estimate is based on our current understanding as to the level of effort as
outlined in the Scope of Work, and is valid through the end of 2018. Billings far
professional services will be based on actual accrued time and expenses using the
rates shown in Tables 1 and 2 attached. The cost estimate includes labor, materials,
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Mr. Albert Bangert 2
Town of Scituate ‘
April 25,2018

travel expenses, and equipment rental fees. This estimate also assumes that once a
site visit is under way, that it is not canceled or postponed for any reasons out of the
control of Epsilon. Travel to the Scituate Wind site will be billed using the current
IRS mileage rate.

ltems Not Covered in Scope/Price

The following items are not included in the budget for this work. If these items, or
other items not included in the Scope, are requested by the Town, they can be
performed on a Time & Materials basis at our rates shown in this pricing proposal.

e More than four nights of measurements
= Meetings or hearings to present the results or answer questions

If vou have any questions on this proposal, please feel free to call me at (978) 461-
6236, or e-mail me at roneal@epsilonassociates.com.

Sincerely,

EPSILON ASSOCIATES, Inc.

[ZS L " g b @féé ; lﬂ
Robert D. O'Neal, CCM, INCE Board Certified
Managing Principal
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tdr. Albert Bangert
Town ot Scituate

~pril 25, 2018
Table 1 Staff Assignments
’?taff Title Hourly
l Rate
! Robert O'Neal Managing Principal $245 .
Richard Lampeter Associate $198
Ryan Callahan Senior Engineer $180
Clint Cyr Project Engineer Ii $145
Christopher Hoyt Project Scientist Il $130
Andrew Thompson GIS $130
Alyssa Mathews Staff Scientist It $110

Table 2 Other Costs

Equipment | Cost

Type 1 sound meter $350/night

Audio recorder $25/night |
Meteorological tower $50/night [
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1.0

EXECUTIVE SUMMARY

Scituate Wind is a 1.5-megawatt (MW) wind power generation facility composed of a single
Sinovel wind turbine located on land located next to the Wastewater Treatment Plant in the Town
of Scituate, Massachusetts. Epsilon Associates, Inc. (Epsilon) has been retained by the Town of
Scituate (the Town) to conduct a post-construction sound level compliance assessment for the
wind turbine.

A post-construction compliance study was performed by Tech Environmental in 2013 through
2015 following the commissioning of the wind turbine. That study sampled noise during four
nights at five locations and found the wind turbine in compliance with the Massachusetts
Department of Environmental Protection (MassDEP) Noise Policy at all locations for all four nights.

As a result of noise complaints from residents in the Town of Scituate, the Town requested
another compliance study be performed. The sound level measurement locations were selected
by the Town of Scituate’s Special Projects Director based on the noise complaints received
regarding the wind turbine. Two of the four locations were the same as in the TechEnvironmental
study.

The results of the current program show that sound pressure levels due to the wind turbine, under
wind conditions identified as conditions resulting in maximum sound power levels? and wind
conditions identified by residents filing noise complaints, meet the requirements set forth in the
MassDEP Noise Policy at each of the monitoring locations with the exception of one (1) location.
Following measurement methodologies agreed upon by the MassDEP, Scituate Wind was
determined to be in non-compliance at the nearest residence to the wind turbine during one of
the four nights of measurements. The residence (151 Driftway) is 650 feet to the northeast of the
wind turbine and it is Epsilon’s understanding that the owners of the residence were recipients of
mitigation funds by Scituate Wind, LLC.

1

2

TechEnvironmental. (2015). Scituate Wind Compliance Sound Monitoring Study Scituate, Massachusetts.
Waltham, MA.

As defined by the MassDEP Wind Turbine Noise Study Protocol
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2.0 INTRODUCTION

Scituate Wind is a wind energy facility, owned by Scituate Wind, LLC, that is comprised of a single
wind turbine situated on a parcel leased from the Town of Scituate at the Town’s Wastewater
Treatment Plant (WWTP) located at 161 Driftway in Scituate, MA. The wind turbine is a Sinovel
SL1500 1.5MW unit with a hub height (HH) of 80 meters. The wind turbine became commercially
operational in March 2012.

A post-construction compliance study was performed by Tech Environmental in 2013 through
2015 following the commissioning of the wind turbine. That study sampled noise during four
nights at five locations and found the wind turbine in compliance with the MassDEP Noise Policy
at all locations on all nights.

As a result of noise complaints from residents in the Town of Scituate, the Town requested
another compliance study be performed.

In order to determine compliance with the MassDEP Noise Policy, this post-construction sound
level measurement program was conducted by Epsilon in 2019. The details and findings of this
measurement program are presented within this report.

5193-Report-Scituate Wind Sound Eval.docx 2-1 Introduction
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3.0

SOUND TERMINOLOGY

There are several ways in which sound (noise) levels are measured and quantified. All of them
use the logarithmic decibel (dB) scale. The following information defines the sound level
measurement terminology used in this analysis.

The decibel scale is logarithmic to accommodate the wide range of sound intensities found in the
environment. A property of the decibel scale is that the sound pressure levels of two separate
sounds are not directly additive. For example, if a sound of 50 dB is added to another sound of
50 dB, the total is only a three-decibel increase (to 53 dB), not a doubling to 100 dB. Thus, every
three-dB change in sound levels represents a doubling or halving of sound energy. Related to this
is the fact that a change in sound levels of less than three dB is imperceptible to the human ear.

Another property of decibels is that if one source of noise is 10 dB (or more) louder than another
source, then the total sound level is approximately the sound level of the louder source. For
example, a source of sound at 60 dB plus another source of sound at 47 dB is 60 dB.

The sound level meter used to measure noise is a standardized instrument.® It contains
“weighting networks” (e.g., A-, C-, Z-weightings) to adjust the frequency response of the
instrument. Frequencies, reported in Hertz (Hz), are detailed characterizations of sounds, often
addressed in musical terms as “pitch” or “tone”. The most commonly used weighting network is
the A-weighting because it most closely approximates how the human ear responds to sound at
various frequencies. The A-weighting network is the accepted scale used for community sound
level measurements; therefore, sounds are frequently reported as detected with a sound level
meter using this weighting. A-weighted sound levels emphasize middle frequency sounds (i.e.,
middle pitched — around 1,000 Hz), and de-emphasize low and high frequency sounds. These
sound levels are reported in decibels designated as “dBA”. Z-weighted sound levels are measured
sound levels without any weighting curve and are otherwise referred to as “unweighted”. Sound
pressure levels for some common indoor and outdoor environments are shown in Figure 3-1.

Because the sounds in our environment vary with time they cannot simply be described with a
single number. Two methods are used for describing variable sounds. These are exceedance
levels and the equivalent level, both of which are derived from some quantity of moment-to-
moment sound level measurements. Exceedance levels are values from the cumulative amplitude
distribution of all of the sound levels observed during a measurement period. Exceedance levels
are designated L, where n can have a value between 0 and 100 in terms of percentage. Several
sound level metrics that are commonly reported in community noise monitoring are described
below.

3

American National Standard Electroacoustics - Sound Level Meters, ANSI S1.4-2014 (R2019), published by the
Standards Secretariat of the Acoustical Society of America, Melville, NY.

5193-Report-Scituate Wind Sound Eval.docx 3-1 Sound Terminology

Epsilon Associates, Inc.



¢ Lgo is the sound level in dBA exceeded 90 percent of the time during the measurement
period. The Ly is close to the lowest sound level observed. It is essentially the same as
the residual sound level, which is the sound level observed when there are no obvious
nearby intermittent noise sources. The Lo is used to describe background sound levels in
accordance with the MassDEP Noise Policy.

¢ L the equivalent level, is the level of a hypothetical steady sound that would have the
same energy (i.e., the same time-averaged mean square sound pressure) as the actual
fluctuating sound observed. The equivalent level is designated Leq and is also A-weighted.
The equivalent level represents the time average of the fluctuating sound pressure, but
because sound is represented on a logarithmic scale and the averaging is done with linear
mean square sound pressure values, the Leq is mostly determined by loud noises if there
are fluctuating sound levels.

¢ Lmax is the maximum sound level over a given time period. The Lma is typically due to
discrete, identifiable events such as an airplane overflight, car or truck passby, or a dog
bark for example. An alternate meaning and definition of ‘s is used in this assessment
as described in later sections.

E93-fi’eport—5cituate Wind Sound Eval.docx 3-2 Sound Terminology
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COMMON INDOOR SOUNDS

Rock band

Inside subway train (NYC)

Food blender at 3 feet
Garbage disposal at 3 feet

Shouting at 3 feet

Vacuum cleaner at 10 feet

Normal speech at 3 feet

Quiet speech at 3 feet
Dishwasher next room

Broadcast and recording studio

Threshold of hearing

=psilon

ASSCCIATES INC.

Sound Pressure
Level, dBA

COMMON OUTDOOR SOUNDS

--------- Jet takeoff at 300 feet

......... Jet flyover at 1,000 feet

--------- Gas lawnmower at 3 feet

- Heavy truck at 50 feet

Noisy urban daytime

Gas lawnmower at 100 feet

......... Auto (60 mph) at 100 feet

Heavy traffic at 300 feet

40

30

20

10

Quiet urban daytime

--------- Quiet urban nighttime

--------- Quiet suburban nighttime

""""" North rim of Grand Canyon
Quiet rural nighttime

References:
1. Harris, Cyril, "Handbook of Noise Acoustical Measurements and
Noise Caontrol", p 1-10., 1998
2. "Controlling Noise", USAF, AFMC, AFDTC, Elgin AFB, Fact Shest, August 1996
3. Califomia Dept. of Trans., "Technical Noise Supplement”, Oct, 1998

S ———————
Figure 3-1

Common Indoor and Outdoor Sound Levels




4.0

NOISE REGULATIONS

4.1

4.2

4.3

Federal Regulations
There are no federal community noise regulations applicable to this Project.
State of Massachusetts Regulations

The Massachusetts Department of Environmental Protection (MassDEP) has the authority to
regulate noise under 310 CMR 7.10, which is part of the Commonwealth’s air pollution control
regulations. Under the MassDEP regulations, noise is considered to be an air contaminant and,
thus, 310 CMR 7.10 prohibits “unnecessary emissions” of noise.

MassDEP administers this regulation through Noise Policy DAQC 90-001 dated February 1, 1990
which limits a source to a 10-dBA increase in the ambient sound level measured at the project
property line and at the nearest residences. The ambient level is defined as the background A-
weighted sound level that is exceeded 90% of the time (Ls) measured during operational hours.
For a source which will or could operate 24-hours per day, the lowest ambient level typically
occurs during the quietest nighttime period (12 AM to 4 AM).

The MassDEP policy further prohibits “pure tone” conditions where the sound pressure level in
any octave band is at least 3 dB greater than the sound levels in each of the two adjacent octave
bands. An example of a potential “pure tone” is a fan with a bad bearing that produces an
objectionable squealing sound.

Town of Scituate Bylaws

The Section 740.6 of the Town of Scituate Massachusetts Zoning Bylaws contains the following
language pertaining to sound from a Wind Energy Conversion System (WECS) for the purpose of
obtaining a Special Permit:

The wind facility and associated equipment shall conform to the provisions of the
Department of Environmental Protection Division of Air Quality Noise Regulations
(310 CMR 7.10). An analysis prepared by the registered qualified engineer will be
required to demonstrate compliance with the above standards.

Pre-permitting modeling was performed by Atlantic Design Engineers* and followed the
then generally acknowledged interpretation of the MassDEP’s Noise Policy. The MassDEP
has since changed its interpretation of how sound data are collected and analyzed as it
relates to wind energy. This methodology was formalized in the “Current Wind Turbine

Atlantic Design Engineers, LLC, Acoustic Analysis, Scituate Community Wind Project, 167 Driftway, Scituate, MA,
prepared for Town of Scituate, March 3, 2010, with Addendum dated March 18, 2010.
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Noise Study Protocol (generic)” initially created for the Falmouth wind turbines. This
study follows that updated data collection and analysis process, as modified and
discussed herein.
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5.0

SOUND LEVEL MEASUREMENT PROGRAM

5.1

5.2

Overview

In order to determine compliance with the MassDEP Noise Policy in response to concern from
residents in the Town, a sound level measurement program was conducted in 2019.

Prior to the commencement of the sound level measurement program, a protocol was developed
by Epsilon. The protocol was originally designed to meet the conditions specified in the
MassDEP’s 2013 Wind Turbine Noise Study Protocol (“WTNSP”). A program kickoff meeting
occurred on August 7, 2018 between the Town, Scituate Wind, LLC, the residential coordinator?,
and Epsilon to discuss the details of the preliminary measurement protocol and visit® each of the
proposed residential locations to select specific measurement points. Following the meeting, a
draft of the measurement protocol was submitted to the MassDEP on August 28, 2018. A round
of comments was received by the Town on September 19 but was then supplemented on
September 21, Epsilon provided comment responses on September 26 that were forwarded to
the MassDEP on October 2 and the protocol was revised. On November 6, 2018, Epsilon received
additional comments from MassDEP on the revised protocol. Responses to the November
comments were provided by Epsilon and forwarded to the MassDEP. The final Protocol’,
approved by the MassDEP, outlined the measurement locations, measurement methodology,
data evaluation methodology, and instrumentation to be used in the study. The Protocol,
attachments®, and final comments from the MassDEP have been included in this report as
Appendix A.°

Sound Level Measurement Locations

The Town of Scituate, through the Special Projects Director, identified the four locations for sound
testing that were included in the Protocol. These locations are shown in Figure 5-1. Permission
for sound level monitoring on the private properties was acquired prior to the commencement of
the measurement program. Photos of the sound level measurement locations are presented in
Figures 5-2 through 5-5.1°

10

Resident whom provided notice to the other residents when measurements would be performed.
Scituate Wind, LLC did not attend the measurement location visits.

Town of Scituate Sound Level Compliance Monitoring Protocol — Massachusetts Department of Environmental
Protection, October 18, 2018.

Includes the MassDEP WTNSP.

NOTE: Comments from the MassDEP allowed for “fast” sound level meter setting as requested by the residents
as opposed to the “slow” setting in the MassDEP’s “Current Wind Turbine Noise Study Protocol”.

Field photos were taken at night when testing occurred, so the photos are generally dark.
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5.3

¢ Location 1: 151 Driftway - This residence is approximately 650 feet to the north-northeast
of the wind turbine and is the nearest residence to the wind turbine. This site was also
modeled by Atlantic Design Engineers pre-permitting and tested by Tech Environmental
post construction.

¢ Location 2: 26 Hewes Road - This residence is approximately half a mile to the northeast
of the wind turbine and is representative of the impacts at the residential properties on
Hewes Road.

¢ Location 3: 122 Gilson Road - This residence is approximately 0.6 miles to the northeast
of the wind turbine and is representative of the impacts at the residential properties on
Gilson Road. This site was also tested by Tech Environmental post construction.

¢ Location 4: 34 Driftway - This residence is approximately half a mile to the east-northeast
of the wind turbine.

Field Program and Methodology

Per the MassDEP-approved Protocol, short-term (5-minute) A-weighted broadband and
unweighted octave-band sound level measurements were made at the four locations under
operational and ambient conditions (i.e., with the wind turbine shutdown). Measurements were
made at the four locations simultaneously*! and attended by four Epsilon staff who noted the
sound sources during the testing as well as the time and description of any specific episodic sound
events (e.g., car passby). Field sheets for operational period testing were designed to ensure that
sufficient and detailed notes could be taken by each field technician with some uniformity across
all measurements. The sheets contained tables that were sectioned into 5-second time intervals
such that key sound sources could be identified efficiently during each 5-second time slice. This
time interval was selected as a convenient and reasonable spacing for notetaking. A sample field
sheet is attached to this report as Appendix B.

Three (3) 5-minute operational measurements were made at all four locations on each night.
These measurements were generally consecutive as there may have been a few minutes in
between each period for the technician to prepare the note sheets before starting the next 5-
minute measurement. Immediately following the operational measurements, Epsilon requested
that the wind turbine be shutdown. Upon receipt of confirmation that the wind turbine was
completely shut down, Epsilon staff members performed three consecutive 5-minute ambient
measurements and documented the sound sources observed.

i1

Within approximately 15 minutes.
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Figure 5-2 Location 1 - Photo of Sound Level Measurement Location

Figure 5-3 Location 2 - Photo of Sound Level Measurement Location
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Figure 5-4 Location 3 - Photo of Sound Level Measurement Location

Figure 5-5 Location 4 - Photo of Sound Level Measurement Location
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For the duration of measurements on each night, Scituate Wind, LLC collected data with the
supervisory control and data acquisition (SCADA) system to determine whether the wind turbine
was operating under the desired conditions outlined in the Protocol. Additionally, Scituate Wind,
LLC was standing by each night to implement the shutdowns when requested by Epsilon.> Wind
speed and wind turbine output conditions were periodically relayed to Epsilon throughout the
course of the measurements each night. Following each night of sound level measurements,
Scituate Wind, LLC provided the SCADA data recorded at hub height to Epsilon in spreadsheet
format. Hub height wind speed was measured by an anemometer on top of the wind turbine’s
nacelle.

For the sound level data to be considered valid, measurements had to occur with no precipitation,
the roads had to be dry, and ground-level wind speeds needed to be less than 5 m/s (11 mph) as
per the Protocol. Ground-level wind speed and wind direction data were measured continuously
and logged at Location 3 on each night.** Handheld wind speed measurements and other
meteorological observations were made at the other three locations.

Based on input from the residents involved in the study, the targeted wind direction for
operational measurements was WSW which generally corresponds to the downwind direction of
the residences to the wind turbine. Therefore, the targeted wind direction for measurements
was WSW (247.5° £ 45°). Upwind measurements were avoided in this measurement program.

Per the Protocol and guidance from the MassDEP, testing was conducted between the hours of 1
AM and 4 AM to coincide with the quietest background levels and to be consistent with the
MassDEP WTNSP. The Protacol required that sound levels be captured on two (2) nights with hub
height wind speeds at least 9 m/s and that sound levels be captured on two (2) nights with hub
height winds speeds between 5 and 10 m/s. Therefore, a total of four (4) nights were sampied.
Through diligent weather forecast monitoring, the dates shown in Table 5-1 were selected for the
measurements. Delays between monitoring events were generally the result of inadequate
meteorological conditions, staffing/equipment unavailability, or wind turbine maintenance. The
hub height wind speeds targeted on each night are also identified in Table 5-1. Actual recorded
wind speeds and additional data from these nights are presented in Section 6 of this report.

12

13

Scituate Wind, LLC was present at Location 1 during the first night of measurements but controlled the wind
turbine from a remote (off-site) location during the other 3 nights. Communication between Epsilon and
Scituate Wind, LLC was via mobile phone during the last 3 nights.

Wind direction was not measured on the second night.
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Table 5-1 Measurement Dates and Targeted Conditions

5.4

Targeted HH Wind Speed

Conditions
April 19, 2019 =29m/s
July 31, 2019 510 10 m/s
October 2, 2019 29m/s
December 6, 2019 5to 10 m/s

Measurement Equipment

Sound level and meteorological data collection instrumentation are described in Sections 5.4.1
and 5.4.2, respectively.

5.4.1 Sound Level Instrumentation

Four {(4) Larson Davis model 831 sound level meters (SLM’s) were used for the monitoring on each
night. The Larson Davis model 831 sound level meters measured broadband, full octave band,
and one-third octave band sound levels. All instruments have data logging capability. The SLM'’s
were attended during each measurement and were programmed to summarize statistical data in
5-minute periods with a 1-second resolution. All microphones were tripod mounted at a height
of approximately 1.3 meters as per the WTNSP. The measurement equipment was calibrated in
the field before and after the surveys with the manufacturer’s acoustical calibrator which meets
the standards of IEC 942 Class 1L and ANSI $1.40-2006 (R2016). All calibrations were within + 1.0
dB from the most recent calibration. Additionally, the meters were calibrated and certified as
accurate to standards set by the National Institute of Standards and Technology by an
independent laboratory within the past 12 months of the measurement periods. The sound level
instrumentation used for the measurement program is summarized for each night in Tables 5-2
through 5-5.

Audio recordings were collected for all sampling periods (both operational and ambient) for
quality assurance/quality control purposes using external audio recorders connected to each
sound level meter.* The clocks on the audio recorders were synchronized with the clocks on the
SLM’s.

14

On the 4% night, 2 of the 4 audio recorders were not connected directly to the SLM but were positioned close
to the microphone for a representative audio signal.
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Table 5-2 ~ Sound Level Measurement Instrumentation — Night 1

Equipment Model Serial Number
Meter Larson Davis 831 4374
Microphone | PCB Piezotronics 377C20 165110
Preamp PCB Piezotronics PRM831 046515
Meter Larson Davis 831 3047

Microphone | PCB Piezotronics 377820 LW130579
Preamp PCB Piezotronics PRM831 023825

Meter Larson Davis 831 4373
Microphone | PCB Piezotronics 377C20 165061

Preamp PCB Piezotronics PRM831 046514

Meter Larson Davis 831 3751
Microphone | PCB Piezotronics 377C20 162996

Preamp PCB Piezotronics PRM831 029562

Table 5-3 Sound Level Measurement Instrumentation — Night 2
Equipment Model Serial Number
Meter Larson Davis 831 2155
Microphone | PCB Piezotronics 377B20 112256
Preamp PCB Piezotronics PRM831 016478
Meter Larson Davis 831 4373
Microphone | PCB Piezotronics 377C20 165061
Preamp PCB Piezotronics PRM831 046514
Meter Larson Davis 831 1993
Microphone | PCB Piezotronics 377B20 110889
Preamp | PCB Piezotronics PRM831 015260
Meter Larson Davis 831 3044
Microphone | PCB Piezotronics 377C20 170889
Preamp PCB Piezotronics PRM331 023824
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Table 5-4 Sound Level Measurement Instrumentation — Night 3

Equipment Serial Number
Meter Larson Davis 831 1992
Microphone | PCB Piezotronics 377820 112340
Preamp PCB Piezotronics PRM831 015258
Meter Larson Davis 831 4373
Microphone | PCB Piezotronics 377C20 165061
Preamp PCB Piezotronics PRM831 046514
Meter Larson Davis 831 4375
Microphone | PCB Piezotronics 377C20 165757
Preamp PCB Piezotronics PRM831 046516
Meter Larson Davis 831 4374
Microphone | PCB Piezotronics 377C20 165110
Preamp PCB Piezotronics PRM831 046515

Table 5-5 Sound Level Measurement Instrumentation - Night 4
Equipment Model Serial Number
Meter Larson Davis 831 2155
Microphone | PCB Piezotronics 377820 112256
Preamp PCB Piezotronics PRM831 016478
Meter Larson Davis 831 1993
Microphone | PCB Piezotronics 377820 110889
Preamp PCB Piezotronics PRM831 015260
Meter Larson Davis 831 3751
Microphone | PCB Piezotronics 377C20 162996
Preamp PCB Piezotronics PRM831 029562
Meter Larson Davis 831 2154
Microphone | PCB Piezotronics 377820 112245
Preamp PCB Piezotronics PRM831 016477

5193-Report-Scituate Wind Sound Eval.docx 5-9 Sound Level Measurement Program
Epsilon Associates, Inc.



542 Meteorological Instrumentation

Continuous ground-level wind data were collected at measurement Location 3 on each of the four
measurement nights. The meteorological instrumentation used on each night is summarized in
Table 5-6. The wind sensors were mounted at a height of approximately 2 meters above ground
level and data were logged every 1 minute.”> A HOBO H21-002 micro-weather station
(manufactured by Onset Computer Corporation) was used to continuously measure the wind data
on Nights 1 and 2. A combination wind speed and direction sensor was used on Night 1 that has
a wind speed measurement range of 0 to 44 m/s (99 mph) and an accuracy of £0.5 m/s (1.1 mph).
The starting threshold is 0.5 m/s (1.1 mph). The wind direction measurement range is 0 to 358
degrees (2-degree dead band), with an accuracy of +5 degrees. On Night 2, a wind speed-only®®
sensor was used that has a measurement range of 0 to 45 m/s (100 mph), an accuracy of +1.1 m/s
(2.4 mph), and a starting threshold of less than 1 m/s (2.2 mph). On Nights 3 and 4, wind speed
and wind direction data were collected using an ATMOS 41 weather station and EM60 data logger
(manufactured by Meter Group, Inc.). The weather station has a wind speed measurement range
of 0to 30 m/s (67 mph) and an accuracy of 0.3 m/s (0.67 mph). The wind direction measurement
range is 0 to 359 degrees with an accuracy of 5 degrees. Figures 5-6 and 5-7 show the ground-
level meteorological equipment setups on Night 2 and 3, respectively.?’

At the three other measurement locations (Locations 1, 2, and 4), brief meteorological
observations were made using handheld instrumentation. Wind speed measurements were
made with a Davis Instruments TurboMeter electronic wind speed indicator or a Kestrel 3000
Weather Meter. Temperature and humidity measurements were made using a General Tools
digital psychrometer or a Kestrel 3000 Weather Meter. Unofficial observations about
meteorology were made to characterize the conditions.

Meteorological data from the closest National Weather Service (NWS) station in Marshfield, MA
(Marshfield Municipal Airport) provided by the National Centers for Environmental Information
(NCEI) were archived for all four measurement nights and are provided in Appendix C.

1-second logging was implemented on Nights 1 and 2 which was averaged into 1-minute data bins.

This deviates from the Protocol.

Field photos were taken at night when testing occurred, so the photos are generally dark.

5_193—Report-Scituate Wind Sound Eval.docx 5-10 Sound Level Measurement Isrogram

Epsilon Associates, Inc.



Table 5-6 Ground-level Meteorological Instrumentation

Night Equipment Model Serial Number

Logger Onset H21-002 1159087

' Sensor Onset S-WCA-003 9877585
Logger Onset H21-002 1159089

? Sensor Onset S-WSA-M003 10481215
Logger METER Em60 z6-03114

’ Sensor METER ATMOS 41 ATM-410002535
Logger METER Em60 26-03114

* Sensor METER ATMOS 41 ATM-410002535

Figure 5-6 Epsilon Meteorological Instrumentation — Location 3 (HOBO)
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Figure 5-7 Epsilon Meteorological Instrumentation — Location 3 (ATMOQS)

'5193-Rep_ort-5cituate Wind Sound Eval.docx 5-12 Sound Level Measurement Program
Epsilon Associates, Inc.



6.0

EVALUATION OF SOUND LEVELS

6.1

The intent of the sound level measurement program was to collect sound data during periods that
would be representative of worst-case conditions based on the potential maximum sound power
output from the wind turbine® and representative of conditions when noise complaints were
filed to the Town.

The Project is subject to the MassDEP Noise Policy limiting sound levels from the wind turbine to
10 dBA over ambient. As discussed in the MassDEP-approved Protocol, compliance must be
evaluated by calculating an ‘Lma’*® sound pressure level by averaging the three (3) highest
representative 1-second Leq sound levels and calculating the difference between the ‘Lma’ and the
lowest measured 5-minute ambient Lo sound level. The ‘Lua’ sound levels are ‘total’ sound levels
(wind turbine + ambient) and have been used in the evaluations. This is conservative since it
includes both wind turbines and ambient (non-wind turbine) sound levels. If necessary, the
ambient Lgo sound level may be subtracted (on an energy basis) from the operational sound level
to obtain the “wind-turbine-only” sound pressure level. This wind-turbine-only sound level would
then be used in the evaluation.

In addition, compliance has been evaluated against the MassDEP-defined ‘pure tone’ conditions
as described in the Protocol. Operational, unweighted octave band Leq sound pressure levels,
averaged over 1-minute intervals, have been used to determine whether the wind turbine causes
any octave band center frequency sound level to exceed the two adjacent center frequency sound
level by 3 dB or more. Octave band Leq sound levels from the ambient measurements were
evaluated using the same methodology.

Data Processing and Evaluation Methodology

Sound level data from each night of measurements were processed using three different
methods. The methods were determined based on the availability of data where the sound level
would be most representative of the contribution to the sound level from the wind turbine. The
three data processing methods are listed below in order of most representative to least
representative. Conservatism in the evaluation results increases with the higher methodology
number (e.g., Method 3 provides the least representative, and the most conservative, results).
The data processing methods are based on the details provided in the field notes for each location
on each night. To build on the details provided in Section 5.3 of this report, sound sources were
documented during each 5-second period during operational measurements. The field sheets
indicated one or more of the following sound sources during any given 5-second period: wind
turbine, wind gusts, cars, insects/vegetation, or other. The field technician could specify an
occurrence of a noise event. In periods when the wind turbine was clearly the dominant sound

18

19

As defined by the WTNSP.

This terminology usage differs from the statistical definition of Lmax.
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source, the technician indicated the period with a star (or some other emphasis) in the wind
turbine field column on the note sheet. The following three methods were used for processing
the operational data only. The ambient sound levels were determined using the 5-minute Ly
values measured by the meters, and observations were documented by the field technicians.

¢ Method 1 - A data processing method where the evaluation only considers periods when
the wind turbine is noted with emphasis as the dominant noise source during a given 5-
second period. This allows for an analysis that is the most representative of the wind-
turbine-attributable sound levels with minimal influence from other external noise
sources that are unrelated to the wind turbine. If no periods were noted with emphasis
on wind turbine sound contribution during an operational period, Method 2 was used to
process the data for that 5-minute operational period, which is more conservative.

¢ Method 2 — A data processing method where the evaluation only considers periods when
the wind turbine was noted as a noise source without other noise sources indicated on
the notes (i.e., no emphasis added). This method incorporates allthe data points included
in Method 1 but also includes any periods when the wind turbine field column was
checked on the note sheet without indication of other sources (i.e., no wind, cars,
vegetation, or other noise events noted). In periods during the warmer months (Night 2
and Night 3) when insects were prevalent, the insects were not considered a disqualifying
noise source as they were present in ambient and operational data periods relatively
consistently. This is a conservative approach. If less than 5% of the data points (15
seconds, or three 5-second periods) in a given 5-minute operational measurement met
the criteria of Method 2, Method 3 was used to process the data for that 5-minute
operational period, which is more conservative.

¢ Method 3 - A data processing method where the evaluation considers all of the data
points included in Method 2 but also includes any data point when the wind turbine was
noted with wind noise also noted. This method still excludes any periods when other
external noise events (a car or vegetation for example) were indicated on the field notes.
This method is the least representative and most conservative of the three methodologies
but allows for a higher number of data points to be included in the analysis.

if the linear difference between the ‘Lmax’ and the minimum Lgo sound level was found to exceed
the 10-dBA threshold during data processing, a refined analysis was performed on the data to
ensure that the periods were attributable to the wind turbine per the Protocol. The refined
analysis consisted of listening to the applicable audio recordings. For each of the maximum 1-
second Leq data points identified using Method 1, the audio recording was consulted to determine
whether some noise event, unrelated to the wind turbine, was identifiable. If an alternate sound
source (e.g., wind gust or field technician movement) was clearly identifiable, that Le.q sound level
was eliminated from the evaluation. The 1-second periods selected using Method 1 were
analyzed, starting with the highest sound level, until no alternate sound source was identifiable.
The highest 1-second Leg sound level without an identifiable alternate sound source was selected
for calculating the ‘Lmax’ that was used in the sound level evaluation.
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6.2

Evaluation of Sound Levels on Individual Nights

Short-term attended sound level measurements were conducted at four locations in the Town of
Scituate within approximately 0.6 miles of the Scituate Wind site on four separate nights. The
focus of this analysis was on evaluating sound level compliance based on the methodologies set
forth in the MassDEP-approved Protocol.

6.2.1 Night 1 - April 19, 2019 (Hub Height Wind Speed > 9 m/s)

Operational and ambient sound level measurements were performed at all four locations
between 2:30 AM and 4:00 AM on April 19, 2019. Conditions with hub height wind speeds over
9 m/s were targeted.

6.2.1.1 Measured Meteorological and Wind Turbine Conditions

Ground-level wind conditions measured at Location 3 on April 19, 2019 are presented in Figure 6-
1. One-minute averaged wind speeds ranged from 2.7 to 5.1 m/s and the average wind direction
was 247° (WSW). The NWS station in Marshfield indicated a SW wind direction and field
observations indicated S to SW.

SCADA data were provided by Scituate Wind, LLC for the full duration of the measurements on
Night 1. These data were provided in 10-minute time-synchronized averages. The average wind
speeds at hub height and the average power output from the wind turbine during the operational
and ambient measurements are provided in Table 6-1. These conditions were generally steady
during the course of the measurements. The table also summarizes the ground-level conditions
during the measurements and indicates whether each of the conditions meet the parameters
identified in the Protocol. The SCADA wind direction data for this period, as adjusted based on
Scituate Wind’s field observations, were consistent with the data collected by Epsilon and the
NWS,
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Figure 6-1
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Figure 6-1 - Ground-Level Meteorological Data - Night 1 {(April 19, 2019)
Measured at Location 3
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Meteorological and Wind Turbine Conditions - Night 1 (April 19, 2019)

Measurement Period

Meets Parameters

24

20

16

12

Wind Speed (m/s}

Condition

i ?
Operational Ambient InghelBiotecE

Average HH Wind Speed 14.7 m/s 14.8 m/s Yes

Average Wind Turbine Output 1500 kw 0 Yes

Ground-Level Wind Speed? 2.7-5.1 Yes

Wind Direction? WSW Yes

Notes:
1. As measured at Location 3.
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6.2.1.2 Sound Level Results

Sound levels on April 19, 2019 were significantly impacted by ambient sound sources including
wind and rustling vegetation. Although winds at the ground were within the appropriate range
for sound level measurements, stronger winds around hub height and at the treetops made it
difficult to clearly identify sound from the wind turbine at the measurement locations. At three
of the four measurement locations, the wind turbine was audible at times, but ambient noise
generally contributed to the sound levels. Therefore, the 1-second Leq sound levels were mainly
determined through the data processing Method 2 or 3 (as described in Section 6.1). The highest
representative 1-second Leq sound levels measured during the three 5-minute operational periods
are presented in Table 6-2. The timeframe in which each 5-minute measurement was captured
is included in the table. The average of the three Leq sound levels, or ‘Lyay, is presented in the
right-most column. The wind turbine was never audible at Location 2 during Night 1, s0 no Leg
sound levels could be evaluated.

The three ambient Lo sound levels measured at each location on Night 1 are presented in Table
6-3. The timeframe in which each 5-minute measurement was captured is included in the table.
The minimum measured Lso sound level to be used in the evaluation is presented in the right-most
column of the table.

The Protocol specifies that the wind-turbine-attributable ‘Lmax’ shall be used in the compliance
evaluation. The ‘Lmax’ sound levels in Table 6-2 are ‘total’ sound levels (wind turbine + ambient).
For informational purposes, the minimum Ls; ambient from Table 6-3 was subtracted, on an
energy basis, from the ‘Lma’ sound level to provide a closer representation of wind-turbine-
attributable sound levels as shown in Table 6-4. According to ANSI 512.18-1994 (R2019), this
procedure is possible when the ‘total’ sound level is at least 3 dBA higher than the ambient sound
level. For Location 4, total sound is only 1 dBA higher than ambient sound, therefore, no wind-
turbine-attributable 'Lma’ can be calculated for Location 4.

Table 6-2 Operational Sound Pressure Levels - Night 1 (April 19, 2019)

Sound Pressure Level (dBA)

Operational #1 Operational #2 Operational #3

Location
Leq Leq Leq
(2:41-3:02 AM) (2:47-3:09 AM) (2:58-3:18 AM)

1-151 Driftway 53 58 57 56
2 -26 Hewes N/A N/A N/A N/A?
3-122 Gilson 55 55 57 56

4 - 34 Driftway 56 54 52 54
Notes:

1. No Lnax was attainable at this location.
2. Only whole numbers are shown; calculations are performed using values with additional precision.
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Table 6-3

Ambient Sound Pressure Levels - Night 1 (April 19, 2019)

Sound Pressure Level (dBA)

Loeatioh Ambient #1 Ambient #2 Ambient #3 Minimum
Lso Lso Loo Ambient
(3:24-3:30 AM)  (3:29-3:36 AM)  (3:34-3:43 AM) Lso
1- 151 Driftway 51 49 49 49
2 - 26 Hewes 50 50 49 49
3-122 Gilson 51 54 51 51
4 - 34 Driftway 53 57 54 53
Table 6-4 Wind-Turbine-Attributable Sound Pressure Levels - Night 1 (April 19, 2019)

Sound Pressure Level (dBA)

Location Ambient Wind-Turbine-Attributable
Lso "Linay">
1-151 Driftway 56 49 55
2 - 26 Hewes N/A 49 N/A?
3-122 Gilson 56 51 55
4 - 34 Driftway 54 53 N/A?
Notes:

1. No Lmax was attainable at this location.
2. Cannot be calculated per ANSI $12.18-1994 (R2019).
3. Only whole numbers are shown; calculations are performed using values with additional precision.

6.2.1.3 Evaluation of Compliance

An evaluation of broadband sound level compliance was performed for all four locations using
data measured on April 19, 2019 and is presented in Table 6-5. The total ‘Lmax’ sound levels shown
in the earlier Table 6-2 have been conservatively used in the evaluation. All locations meet the
MassDEP requirement of no more than a 10-dBA difference between the ‘L. sound level and
the ambient Ly sound level. A difference of no more than 7 dBA was measured at the four
locations.?’ In addition, no MassDEP-defined pure tones were observed during testing on Night
1.

20 A conclusion cannot be drawn at Location 2 as ‘Lmax’ could not be determined.

Evaluation o? Sound Levels
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Table 6-5 Broadband Sound Level Evaluation - Night 1 (April 19, 2019)

Sound Pressure Level (dBA)

Location Ambient Difference Between Complies?

‘Lmax’ and Ambient

Lso
1 - 151 Driftway 56 49 7 Yes
2 - 26 Hewes N/A 49 N/A Inconclusive
3-122 Gilson 56 51 5 Yes
4 - 34 Driftway 54 53 1 Yes
Notes:

1.  Only whole numbers are shown; calculations are performed using values with additional precision.
6.2.2 Night 2 — July 31, 2019 (Hub Height Wind Speed 5-10 m/s)

Operational and ambient sound level measurements were performed at all four locations
between 1:00 AM and 2:30 AM on July 31, 2019. Conditions with hub height wind speeds
between 5 and 10 m/s were targeted.

6.2.2.1 Measured Meteorological and Wind Turbine Conditions

Ground-level wind conditions measured at Location 3 on July 31, 2019 are presented in Figure 6-
2. One-minute averaged wind speeds ranged from 0.1 to 1.1 m/s. Continuous ground-level wind
direction data were not collected during this night of measurements; however, the NWS station
in Marshfield indicated a SW wind direction and field observations indicated a SW wind direction.

SCADA data were provided by Scituate Wind, LLC for the full duration of the measurements on
Night 2. These data were provided in 1-minute time-synchronized averages. The average wind
speeds at hub height and the average power output from the wind turbine during the operational
and ambient measurements are provided in Table 6-6. These conditions were generally steady
during the course of the measurements. The table also summarizes the ground-level conditions
during the measurements and indicates whether each of the conditions meet the parameters
identified in the Protocol. The SCADA wind direction data for this period, as adjusted based on
Scituate Wind'’s field observations, were consistent with the data collected by Epsilon and the
NWS.
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Figure 6-2 Ground-Level Meteorological Data — Night 2 (July 31, 2019)

Figure 6-2 — Ground-Level Meteorological Data - Night 2 (July 31, 2019}
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Table 6-6 Meteorological and Wind Turbine Conditions - Night 2 (July 31, 2019)

Measurement Period

Meets Parameters

i s Operational Ambient L, Lt s ek
Average HH Wind Speed 7.6 m/s 8.2m/s Yes
Average Wind Turbine Output 814 kw 0 Yes
Ground-Level Wind Speed® 0.1-1.1m/s Yes
Wind Direction® SwW Yes?

Notes:

1. Asmeasured at Location 3.

2. Asindicated by field observations and the NWS station in Marshfield, MA.

3. Is within 45° of WSW.

5193-Report-Scituate Wind Sound Eval.docx

Evaluation of Sound Levels
Epsilon Associates, Inc.



Table 6-7

6.2.2.2 Sound Level Results

Sound levels on July 31, 2019 were the result of sound from the wind turbine, wind gusts,
vegetation, insects, and some cars and/or aircraft. Data processing for the operational sound
levels was based on Methods 1 and 2 described in Section 6.1. At three of the four measurement
locations, the field notes had periods that showed emphasis on wind turbine contribution. Field
notes from Location 1 provided no periods with emphasis on wind turbine sound; however,
Location 1 is the closest location to the wind turbine and at least half of the 5-second periods
during each of the three operational periods indicated only wind turbine sound.? Audio
recordings at Location 1 were reviewed to verify that no non-wind turbine noise sources were
clearly contributing to the 1-second Leq sound levels. The highest representative 1-second Le,
sound levels measured during the three 5-minute operational periods are presented in Table 6-7.
The timeframe in which each 5-minute measurement was captured is included in the table. The
average of the three Leq sound levels, or ‘Lmay, is presented in the right-most column.

The three ambient Ly sound levels measured at each location on Night 2 are presented in Table
6-8. The timeframe in which each 5-minute measurement was captured is included in the table.
The minimum measured Lo sound level to be used in the evaluation is presented in the right-most
column of the table.

The Protocol specifies that the wind-turbine-attributable ‘Lma’ shall be used in the compliance
evaluation. The ‘Lmax’ sound levels in Table 6-7 are ‘total’ sound levels (wind turbine + ambient).
For informational purposes, the minimum Lso ambient was subtracted, on an energy basis, from
the ‘Lmax’ sound leve! to provide a closer representation of wind-turbine-attributable sound levels
as shown in Table 6-9.

Operational Souﬂd Pressure Levels - Night 2 (July 31, 2019)

Sound Pressure Level (dBA)

Operational #1 Operational #2 Operational #3

Location

Leq Leg Leq
(1:19-1:25 AM) (1:25-1:32 AM} (1:31-1:38 AM)

1-151 Driftway 51 51 51 51
2 - 26 Hewes 48 46 52 49
3-122 Gilson 41 42 43 42

4 - 34 Driftway 41 44 43 43

Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

2L e, atleast 2.5 minutes of each 5-minute measurement indicated only wind turbine sound.
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Table 6-8 Amtg_ient Sound Pressure Levels - Night 2 gJuIy 31, 2919)

Sound Pressure Level (dBA)

LaCation Ambient #1 Ambient #2 Ambient #3 Minimum
Lso Lo Lso Ambient
(1:51-1:58 AM)  (1:56-2:03 AM)  (2:01-2:08 AM) Lso
1-151 Driftway 38 39 37 37
2 - 26 Hewes 41 41 41 41
3-122 Gilson 39 39 39 39
4 - 34 Driftway 38 39 38 38
Table 6-9 Wind-Turbine-Attributable Sound Pressure Levels - Night 2 (July 31, 2019)
0 aP aBA
O O A D Cl D 4 #, 9
1 - 151 Driftway 51 37 51
2 - 26 Hewes 49 41 48
3-122 Gilson 42 39 39
4 - 34 Driftway 43 38 41
Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.
6.2.2.3 Evaluation of Compliance

An evaluation of broadband sound level compliance was performed for all four locations using
data measured on July 31, 2019 and is presented in Table 6-10. The total ‘Lmax’ sound levels shown
in the earlier Table 6-7 have been conservatively used in the evaluation. All locations meet the
MassDEP requirement of no more than a 10-dBA difference between the ‘Lnax’ sound level and
the ambient Ly sound level with the exception of Location 1.

Table 6-10 Broadband Sound Level Evaluation - Night 2 (July 31, 2019)

Sound Pressure Level (dBA)
Difference Between

Location i Complies?
SESIEN leax' and Ambient P
Lso 1
Lso

1-151 Driftway 51 37 13 No

2 - 26 Hewes 49 41 8 Yes

3-122 Gilson 42 39 3 Yes
4 - 34 Driftway 43 38 4 Yes
Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.
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In addition to the broadband analysis, the octave-band sound level data were analyzed for
MassDEP-defined pure tones on a 1-minute basis for both operational and ambient measurement
periods. Three of the four locations had pure tones present as described herein.

A pure tone was present in the 63 Hz octave band during all the 1-minute ambient periods at
Location 1 (151 Driftway). The field notes indicate the presence of a hum from the nearby
wastewater treatment plant (WWTP). This hum is the likely cause of the 63 Hz pure tone during
the ambient measurement periods. The pure tone measured at this location during the ambient
tests is not attributable to the wind turbine.

At Location 2 (26 Hewes Rd), a pure tone was measured in all but one minute of testing
(operational and ambient) in the 8,000 Hz octave band. Field notes indicated high frequency
insect noise was present consistently throughout testing which is the likely cause of the 8,000 Hz
pure tone as insect noise is characteristically in frequencies above the 1,000 Hz octave band,?
and is typically present during warmer months. A pure tone at 63 Hz was also measured during
the last minute of the ambient testing. The field notes indicated sound from an “AC” (air-
conditioner) unit for a substantial duration of the testing and ambient temperatures during the
testing were above 70° Fahrenheit. The air conditioner is likely the cause of the 63 Hz pure tone.
The pure tones measured at this location are not attributable to the wind turbine.

A pure tone in the 1,000 Hz octave band was measured during a single operational minute at
Location 4 (34 Driftway). The field notes indicated that a car was the primary sound source for
approximately 45 seconds of the minute that contained the pure tone.”® Based on prior sound
level measurement experience by Epsilon, it can be concluded that the pure tone was attributable
to the car observed. No other operational period contained a pure tone on Night 2 at Location 4.
The pure tone measured at this location is not attributable to the wind turbine.

All 1-minute periods with pure tones on Night 2 are presented in Appendix D.
6.2.3 Night 3 — October 2, 2019 (Hub Height Wind Speed > 9 m/s)

Operational and ambient sound level measurements were performed at all four locations
between 1:00 AM and 2:00 AM on October 2, 2019. Conditions with hub height wind speeds over
9 m/s were targeted.

22 Support for this statement may be found in ANSI $12.100-2014 (R2019).

2 Avehicular passby was confirmed in a review of the audio recording.
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6.2.3.1 Measured Meteorological and Wind Turbine Conditions

Ground-level wind conditions measured at Location 3 on October 2, 2019 are presented in Figure
6-3. One-minute averaged wind speeds ranged from 0.8 to 2.6 m/s and the average wind
direction was 238° (SW). The NWS station in Marshfield indicated a SW wind direction and field
observations indicated S to SW.?

SCADA data were provided by Scituate Wind, LLC for the full duration of the measurements on
Night 3. These data were provided in 1-minute time-synchronized averages. The average wind
speeds at hub height and the average power output from the wind turbine during the operational
and ambient measurements are provided in Table 6-11. These conditions were generally steady
during the course of the measurements. The table also summarizes the ground-level conditions
during the measurements and indicates whether each of the conditions meet the parameters
identified in the Protocol.

Figure 6-3 Ground-Level Meteorological Data — Night 3 (October 2, 2019)

Figure 6-3 — Ground-Level Meteorological Data - Night 3 {October 2, 2019)
Measured at Location 3
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2 The SCADA data indicated a northwesterly wind direction, which is not supported by the other data sources and
field observations.
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Table 6-11 Meteorological and Wind Turbine Conditions - Night 3 (October 2, 2019)

Measurement Period Meets Parameters
Condition in the Protocol?
Operational Ambient A RRE LIOIOEOR:
Average HH Wind Speed 10.3m/s 9.7 m/s Yes
Average Wind Turbine Output 1378 kW 0 Yes
Ground-Level Wind Speed? 0.8-2.6 Yes
Wind Direction? SW Yes?

Notes:
1. As measured at Location 3.
2. s within 45° of WSW.

6.2.3.2 Sound Level Results

Sound levels on October 2, 2019 were the result of sound from insects, the wind turbine, wind
gusts, vegetation, and some cars. Data processing for the operational sound levels were based
on all three methods described in Section 6.1. At three of the four measurement locations, the
field notes had periods that showed emphasis on wind turbine contribution.?> The only location
without any wind-turbine-emphasized periods was Location 4, so Method 3 was conservatively
used for all 3 operational periods. The highest representative 1-second Leq sound levels measured
during the three 5-minute operational periods are presented in Table 6-12. The timeframe in
which each 5-minute measurement was captured is included in the table. The average of the
three Leq sound levels, or ‘Lmax’, is presented in the right-most column.

The three ambient Ly sound levels measured at each location on Night 3 are presented in Table
6-13. The timeframe in which each 5-minute measurement was captured is included in the table.
The minimum measured Lso sound level to be used in the evaluation is presented in the right-most
column of the table.

The Protocol specifies that the wind-turbine-attributable ‘Lmax’ shall be used in the compliance
evaluation. The ‘Lma’ sound levels in Table 6-12 are ‘total’ sound levels (wind turbine + ambient).
For informational purposes, the minimum Lgy ambient was subtracted, on an energy basis, from
the ‘Lmax’ sound level to provide a closer representation of wind-turbine-attributable sound levels
as shown in Table 6-14. According to ANSI $12.18-1994 (R2019), this procedure is possible when
the ‘total’ sound level is at least 3 dBA higher than the ambient sound level. Since total sound is
within 3 dBA of ambient sound at all four locations, no wind-turbine-attributable ‘Lma’ can be
calculated for any of the four locations.

% Not necessarily during all 3 of the 5-minute operational periods.
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Table 6-12 Operational Sound Pressure Levels - Night 3 (October 2, 2019)

Sound Pressure Level (dBA)

Vocatioh Operational #1 Operational #2 Operational #3
Leq Leq Leq
(1:02-1:12 AM) (1:08-1:17 AM) (1:14-1:23 AM)

1 - 151 Driftway 61 59 59 60
2 - 26 Hewes 54 55 57 55
3-122 Gilson 52 53 52 53

4 - 34 Driftway 55 55 54 55
Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

Table 6-13 Ambient Sound Pressure Levels - Night 3 (October 2, 2019)

Sound Pressure Level (dBA)

oration Ambient #1 Ambient #2 Ambient #3 Minimum

Lso Lao Lo Ambient
(1:40-1:46 AM) (1:46-1:51 AM) (1:51-1:58 AM) Lso
1- 151 Driftway 57 57 57 57
2 - 26 Hewes 54 54 54 54
3-122 Gilson 51 51 51 51
4 - 34 Driftway 53 53 53 53

Table 6-14 Wind-Turbine-Attributable Sound Pressure Levels - Night 3 (October 2, 2019)

Sound Pressure Level (dBA)

Location Ambient Wind-Turbine-Attributable
Lso i
1- 151 Driftway 60 57 N/A
2 -26 Hewes 55 54 N/A!
3-122 Gilson 53 51 N/A?
4 - 34 Driftway 55 53 N/AY
Notes:

1. Cannot be calculated per ANSI $12.18-1994 (R2019).
2. Only whole numbers are shown; calculations are performed using values with additional precision.

6.2.3.3 Evaluation of Compliance

An evaluation of broadband sound level compliance was performed for all four locations using
data measured on October 2, 2019 and is presented in Table 6-15. The total ‘Lmax’ sound levels
shown in the earlier Table 6-12 have been conservatively used in the evaluation. All locations
meet the MassDEP requirement of no more than a 10-dBA difference between the ‘Lm.’ sound
level and the ambient Ly sound level. A difference of no more than 3 dBA was measured at the
four locations.
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Table 6-15 Broadband Sound Level Evaluation - Night 3 (October 2, 2019)

Sound Pressure Level (dBA)

Location Ambient Difference BetV\-/een Complies?
‘Lmax’ and Ambient

Lso
1-151Driftway | 60 57 3 Yes
2 -26 Hewes 55 54 1 Yes
3-122 Gilson 53 51 2 Yes
4 - 34 Driftway 55 53 2 Yes
Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

In addition to the broadband analysis, the octave-band sound level data were analyzed for
MassDEP-defined pure tones on a 1-minute basis for both operational and ambient measurement
periods. All four locations had pure tones present as described below.

On Night 3 of testing, all four locations had a pure tone in the 4,000 Hz octave band. As discussed
for Night 2, high frequency pure tones are commonly caused by insects. A cross-comparison with
the field notes from those locations indicated insect noise consistently throughout testing across
all four locations which is the probable cause for the pure tones. The 4,000 Hz pure tones are not
attributable to the wind turbine.

There were also four (4) minutes of ambient testing at Location 1 that had pure tones at 63 Hz. A
cross-comparison of the field notes and the time stamps of the pure tones indicates that these
pure tones occurred during periods when cars were a noted sound source. The cars noted during
these periods are the probable cause for the 63 Hz pure tones.?® The 63 Hz pure tones measured
during the ambient tests are not attributable to the wind turbine.

All 1-minute periods with pure tones on Night 3 are presented in Appendix D.

6.2.4 Night 4 — December 6, 2019 (Hub Height Wind Speed 5-10 m/s)

Operational and ambient sound level measurements were performed at all four locations
between 1:00 AM and 2:00 AM on December 6, 2019. Conditions with hub height wind speeds
between 5-10 m/s were targeted.

6.2.4.1 Measured Meteorological and Wind Turbine Conditions

Ground-level wind conditions measured at Location 3 on December 6, 2019 are presented in
Figure 6-4. One-minute averaged wind speeds ranged from 1.1 to 3.7 m/s and the average wind
direction was 292° (WNW). The NWS station in Marshfield indicated a variable wind direction;

% Although not indicated in the field notes from Night 3, the nearby WWTP may have been contributing to the
ambient sound levels this night as it was prevalent during other measurement nights.
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therefore, data from the second most representative NWS station (Plymouth Municipal Airport)
were reviewed and indicated wind to be coming from the west. These data are included in
Appendix C of this report. Field observations indicated W to NW.?’

SCADA data were provided by Scituate Wind, LLC for the full duration of the measurements on
Night 4. These data were provided in 1-minute time-synchronized averages. The average wind
speeds at hub height and the average power output from the wind turbine during the operational
and ambient measurements are provided in Table 6-16. It can be seen in the table that the hub
height wind speed dropped substantially between the operational measurements and the
ambient measurements. The difference between the average wind speeds is 2.9 m/s, which
exceeds the condition of 2 m/s specified by the MassDEP staff in their final comments on the
Protocol.  Ground-level wind speeds remained relatively constant during both sets of
measurements. Table 6-16 summarizes the ground-level conditions during the measurements
and indicates whether each of the conditions meet the parameters identified in the Protocol.

Figure 6-4 Ground-Level Meteorological Data — Night 4 (December 6, 2019)

Figure 6-4 — Ground-Level Meteorological Data - Night 4 (December 6, 2019)
Measured at Location 3
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The SCADA data indicated a northerly wind direction, which is not supported by the other data sources and field
observations.
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Table 6-16 Meteorological and Wind ]’urbine Conditions - Night 4 (December 6, 2019)

Measurement Period Meets Parameters

Condition in the Protocol?

Operational Ambient Lo s o)
Average HH Wind Speed 7.8 m/s 4.9 m/s No?
Average Wind Turbine Output 799 kW 0 Yes
Ground-Level Wind Speed* 1.1-3.7 Yes
Wind Direction! WNW Yes?

Notes:

1. As measured at Location 3.
2. Difference is greater than the 2 m/s condition.
3. s within 45° of WSW.

6.2.4.2 Sound Level Results

Sound levels on December 6, 2019 were the result of sound from the wind turbine, wind gusts,
vegetation, and some cars/aircraft. Data processing for the operational sound levels were all
based on Method 1 as described in Section 6.1 because the field notes at all four measurement
locations had periods that showed emphasis on wind turbine contribution. In addition, audio
recordings at all four locations were reviewed to verify that no non-wind turbine noise sources
were clearly contributing to the 1-second Leq sound levels. The highest representative 1-second
Leg sound levels measured during the three 5-minute operational periods are presented in Table
6-17. The timeframe in which each 5-minute measurement was captured is included in the table.
The average of the three Le, sound levels, or ‘Lmax’, is presented in the right-most column.

The three ambient Lo sound levels measured at each location on Night 4 are presented in Table
6-18. The timeframe in which each 5-minute measurement was captured is included in the table.
As noted in the previous section, the hub height wind speeds were stronger during the operational
measurements than during the ambient measurements. Therefore, the ambient sound levels do
not provide an apples-to-apples comparison to the background sound levels that may have been
present during the operational measurements. Using the minimum measured Loy sound level in
the evaluation would be overly conservative and does not meet the Protocol. Therefore, the Lgo
sound level measured during the first 5-minute period (i.e., measured closest in time to the
operational measurements) at each of the four locations have been used in the evaluation and
are presented in the right-most column of Table 6-18.

The Protocol specifies that the wind-turbine-attributable ‘L.’ shall be used in the compliance
evaluation. The ‘Lmax’ sound levels in Table 6-17 are ‘total’ sound levels (wind turbine + ambient).
For informational purposes, the minimum Lg; ambient was subtracted, on an energy basis, from
the ‘Lmax’ sound level to provide a closer representation of wind-turbine-attributable sound levels
as shown in Table 6-19.
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Table 6-17 (_)perational Sound Pressure Levels - Night 4 (December 6, 2019)

Sound Pressure Level (dBA)

Location Operational #1 Operational #2 Operational #3
Leq Leq Leq
(1:00-1:13 AM) (1:07-1:19AM) (1:14-1:25 AM)

1-151 Driftway 45 45 45 45
2 - 26 Hewes 42 40 41 41
3-122 Gilson 40 40 42 40

4 - 34 Driftway 41 40 40 41
Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

Table 6-18 Ambient Sound Pressure Levels - Night 4 (December 6, 2019)

Sound Pressure Level (dBA)

LbeTbh Ambient #1 Ambient #2 Ambient #3 Representative
Lso Lso Lso Ambient

(1:34-1:43 AM)  (1:39-1:48 AM)  (1:44-1:53 AM) Lo

1 - 151 Driftway 36 34 34 36

2 - 26 Hewes 32 31 32 32

3-122 Gilson 31 32 32 31

4 - 34 Driftway 31 33 31 31
Notes:

1. Period closest in time to the operational measurements.

Table 6-19 Wind-Turbine-Attributable Sound Pressure Levels - Night 4 (December 6, 2019)

ound P dBA
O O A [ ( 9, A D ¢
o g
1 - 151 Driftway 45 36 45
2 - 26 Hewes 41 32 40
3-122 Gilson 40 31 40
4 - 34 Driftway 41 31 40

Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

6.2.4.3 Evaluation of Compliance

An evaluation of broadband sound level compliance was performed for all four locations using
data measured on December 6, 2019 and is presented in Table 6-20. The total ‘Lmax’ sound levels
shown in the earlier Table 6-17 have been conservatively used in the evaluation. All locations
meet the MassDEP requirement of no more than a 10-dBA difference between the ‘Lmax’ sound
level and the ambient Lgo sound level.
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Table 6-20 Broadband Sound Level Evaluation - Night 4 (December 6, 2019)

Sound Pressure Level (dBA)

Location Ambient Difference Betvyeen Complies?
L ‘Lmax” and Ambient
90

1-151 Driftway 45 36 9 Yes

2 - 26 Hewes 41 32 9 Yes

3-122 Gilson | 40 31 9 Yes

| 4-34 Driftway 41 31 9 Yes
Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

In addition to the broadband analysis, the octave-band sound level data were analyzed for
MassDEP-defined pure tones on a 1-minute basis for both operational and ambient measurement
periods. All four locations had pure tones present as described below.

On Night 4, Location 1 had two (2) minutes of ambient testing that had pure tones. The pure
tones occurred at 63 Hz during one minute and 1,000 Hz in the subsequent minute. The field
notes indicate the presence of a hum from the nearby wastewater treatment plant. This hum is
the likely cause of the 63 Hz pure tone du ring the ambient measurement periods. The field notes
indicated vehicles passing during the time that the pure tones were measured.?® Based on prior
sound level measurement experience by Epsilon, it can be concluded that the 1,000 Hz pure tone
was attributable to the vehicles observed. The pure tones measured at this location during the
ambient testing are not attributable to the wind turbine.

Location 2 had one (1) operational minute with a 63 Hz pure tone. This location also had two (2)
ambient minutes with a 63 Hz pure tone and two (2) ambient minutes with a 500 Hz pure tone.
During the operational period with the pure tone, the field technician noted aircraft as a primary
sound source. A similar tone was present during ambient testing and aircraft was also noted.
Another sound source noted during the ambient testing was ‘possible traffic’. The measurement
location is approximately 1.5 miles from Route 3A. The probable causes for the pure tones
observed at this location are the overhead aircrafts and distant vehicles. No other operational
periods contained a pure tone on Night 4 at Location 2. The pure tones measured at this location
are not attributable to the wind turbine.

Location 3 had a pure tone at 63 Hz during a single minute of the ambient. Similar to Location 2,
the field notes indicated distant traffic and an aircraft overhead during the ambient
measurements. The pure tones measured at this location during the ambient testing are not
attributable to the wind turbine.

?  Avehicular passby was confirmed with a review of the audio recording.
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6.3

Location 4 had six {6) minutes (3 operational, 3 ambient) with an observed pure tone at 63 Hz.
The field notes for Location 4 indicated distant traffic during the ambient measurements and
aircraft, similar to the other locations. The measurement location is approximately 1.5 miles from
Route 3A. The probable causes for the pure tones observed at this location are distant vehicles
and aircraft as the pure tones were also present during ambient measurements. The pure tones
measured at this location are not attributable to the wind turbine.

All 1-minute periods with pure tones on Night 4 are presented in Appendix D.
Summary of Wind-Turbine-Only Sound

Though not required for the compliance evaluation, examination of the wind-turbine-only sound
levels is insightful. Table 6-21 summarizes the wind-turbine-only sound levels from all four nights
as presented in Tables 6-4, 6-9, 6-14, and 6-19, respectively. In addition, the average wind turbine
power output of each night during the operational measurements is shown, Nights where
ambient background and total sound were within 3 dBA at any given location are shown as N/A
since a source-only sound cannot be calculated. Table 6-21 shows how important background is
to a source-only calculation. Nights 2 and 4 had virtually identical average power output and thus
should have had the same wind-turbine-only sound levels. However, at Locations 1 and 2 they
differ by 6-8 dBA from one night to the other. A closer review of the SCADA data on Night 2
revealed that winds at the hub, coupled to the power output, were generally steady during the
operational measurements. Conversely, winds at the hub, as well as the power output, on Night
4 fluctuated over the course of the operational measurements. The differences shown at these
two locations on these nights may also be due to non-wind-turbine sound sources. Locations 3
and 4 were within 1 dBA from one to the other. Similarly, under high wind conditions (Nights 1
and 3), the background is so high that it makes determination of a wind-turbine-only sound level
nearly impossible due to the correspondingly high ambient sound levels.

Table 6-21 Summary of Wind-Turbine-Only Sound — All Four Nights (dBA)

6.4

P oCation Night 1 Night 2 Night 3 Night 4
(1500 kW) (814 kW) (1378 kw) (799 kw)
1- 151 Driftway 55 51 N/A 45
2 - 26 Hewes N/A 48 N/A 40
3-122 Gilson 55 39 N/A 40
4 - 34 Driftway N/A 41 N/A 40

Residual Sound Level (Lsg) Comparison

When a source of sound is steady and dominating, the Lgo provides a good indicator of sound
levels from that specific source. Therefore, when an “on/off” test is done in real time for a source
of source such as wind turbines, a comparison of the Lg values is a good indicator of the impact
of that sound source. Table 6-22 below provides this Lo to Leo comparison for informational
purposes. In this table, the highest of the three measured Ly “on” periods is used to be
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conservative, while the ambient values are the same as the previous evaluation tables. The same
Lso to Leo comparison was done in the 2015 Tech Environmental report and has been historically
used by the MassDEP in evaluating noise compliance at fossil-fueled power plants.

The results in Table 6-22 show that during high power output (Nights 1 and 3) the increase over
background was very small—0 to 3 dBA in Night 1 and 0 to 1 dBA in Night 3. During moderate
power output (Nights 2 and 4) the increase over background (except for Location 1) ranged from
1 to 2 dBA (Night 2) and 4 to 6 dBA (Night 4). At Location 1, the increases ranged from 9 to 11
dBA during Nights 2 and 4. Although power output was very similar between Night 2 (814 kW)
and Night 4 (799 kW) the operational sound levels were louder by 3 to 7 dBA on Night 2 compared
to Night 4 suggesting that something else may have influenced sound levels besides the wind

turbine.
Table 6-22 Measured Lgo to Lso Comparison
O ar aBA
5 O O A hie
Operationa D
90
90

1- 151 Driftway 52 49 3

Night 1 2 - 26 Hewes 51 49 2

(April 19, 2019) 3-122 Gilson 51 51 0

4 - 34 Driftway 54 53 0

1- 151 Driftway 49 37 11

Night 2 2 - 26 Hewes 43 41 2

(July 31, 2019) 3-122 Gilson 40 39 1

4 - 34 Driftway 40 38 1

1- 151 Driftway 58 57 1

Night 3 2-26 Hewes 53 54 2

(October 2, ”

2019) 3-122 Gilson 51 51 0

4 - 34 Driftway 53 53 0

1-151 Driftway 43 36 9

Night 4 2- 26 Hewes 36 32 4

(December 6, -

2019) 3-122 Gilson 37 31 6

4 - 34 Driftway 37 31 6

Notes:

1. Only whole numbers are shown; calculations are performed using values with additional precision.

2. Operational sound level is lower than the ambient sound level.
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7.0 CONCLUSIONS

At the request of the Town of Scituate, a post-construction sound level measurement program
was conducted in 2019 for Scituate Wind. The 4-night program followed methodologies outlined
in the measurement Protocol that was approved by MassDEP staff. The measurement data were
analyzed and evaluated per the Protocol against the MassDEP Noise Policy.

The results of this program show that sound pressure levels due to the wind turbine, under wind
conditions identified as resulting in maximum sound power levels?® and under wind conditions
identified by residents filing noise complaints, meet the requirements set forth in the MassDEP
Noise Policy at each of the monitoring locations with the exception of one (1) location during one
of the four nights. Scituate Wind did not comply with the MassDEP Noise Policy at the nearest
residence to the wind turbine during one (1) night of measurements. The residence (151
Driftway) is 650 feet to the northeast of the wind turbine and it is Epsilon’s understanding that
the owners of the residence were recipients of mitigation funds by Scituate Wind, LLC.

Table 7-1 summarizes the evaluations at the four measurement locations on all four nights of
measurements.

Table 7-1 Summary of Scituate Wind Sound Level Evaluations

Demonstrates Compliance with MassDEP Noise Policy?

RCCARCE Night 1 Night 2 Night 3 Night 4
(April 19, 2019) (July 31, 2019) {October 2, 2019) (December 6, 2019)
1- 151 Driftway YES NO YES YES
2 - 26 Hewes YES YES YES YES
3-122 Gilson YES YES YES YES
4 - 34 Driftway YES YES YES YES

As defined by the MassDEP WTNSP.
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Appendix A

Sound Level Compliance Monitoring Protocol (and Attachments)



Town of Scituate

Sound Level Compliance Monitoring Protocol —
Massachusetts Department of Environmental Protection
October 18, 2018

Introduction

Epsilon Associates, Inc. (“Epsilon”) will perform sound monitoring, in accordance with this
MassDEP-reviewed protocol, to assess off-property sound levels from operation of the single
wind turbine owned by Scituate Wind located in Scituate, MA. This document describes
the sound level measurement locations, measurement methodology, data evaluation
methodology, and acoustical equipment utilized.

Epsilon proposes to coordinate with the Town of Scituate, Scituate Wind LLC, and the
Resident Coordinator to conduct the monitoring on four (4) weeknights. The wind turbine
will be shut down for at least one (1) monitoring interval each night in order to establish the
background (ambient) sound levels under the same conditions as the operational sound
level measurements. The intent is to identify off-property sound levels that are
representative of wind turbine contribution only, excluding impacts from other sound
sources, and to compare those sound levels to MassDEP guidance thresholds. This
measurement protocol has been designed to conform to DEP’s 2013 generic Wind Turbine
Noise Study Protocol (“WTNSP”) attached for reference.

Measurement Locations

The Town of Scituate, through the Special Projects Director, identified the four locations for
sound testing. Permission for sound level monitoring has been granted’ by the landowners
at all locations identified below:

1: 151 Driftway - This residence is approximately 650 feet to the north-northeast of
the wind turbine and is the nearest residence to the wind turbine.

2: 26 Hewes Road - This residence is approximately half a mile to the northeast of
the wind turbine and is representative of the impacts at the residential properties on
Hewes Road.

3: 122 Gilson Road - This residence is approximately 0.6 miles to the northeast of
the wind turbine and is representative of the impacts at the residential properties on
Gilson Road.

4: 34 Driftway - This residence is approximately half a mile to the east-northeast of
the wind turbine.

' Asof August 14, 2018.
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Figure 1 shows the measurement locations overlaid on an aerial orthophoto. These
locations were refined with a site visit by Epsilon, the Town's Special Projects Director, and
the Resident Coordinator on August 7, 2018. Specific microphone locations will have a
minimum setback distance of 25 feet from structures that could cause reflection (in
compliance with ANSI 12.9 Part 3 standards).

Photographs will be taken at each sampling location that indicate the location and set-up of
the sound meter. These photographs shall be included in the final report submitted to the
MassDEP,

Measurement Methodology

Short-term (5-minute) A-weighted broadband and un-weighted octave-band sound level
measurements will be made at four locations. Measurements will be made at each location
simultaneously and will be attended by Epsilon staff who will note the dominant sound
sources during the testing as well as the time and description of any specific episodic sound
events,

Using the ‘fast’ sound meter setting, the 1-second sound levels shall be recorded which will
include at a minimum Lmax, Leq, and Lso data over 5-minute sampling periods. Operational
testing will aim to be done under targeted hub height wind speeds and calm to light
ground-level winds with no precipitation. At least three (3) 5-minute operational
measurements will be made each night. Epsilon staff members attending each of the
monitoring locations will closely monitor background (non-wind turbine) sounds during
both the “turbine off’ as well as “turbine on” sampling periods and will cancel or restart any
5-minute sampling period that is determined to include excessive levels of persistent, or
otherwise significant, off-site contamination. The three (or more) operational measurements
will be made consecutively before shutdowns occur for ambient measurements.

Based on input from the home owners involved in the study, the targeted wind direction for
operational measurements will be WSW. This is generally the downwind direction of the
residences to the wind turbine; therefore, the targeted wind direction range for
measurements will be WSW (247.5°) +45°, Upwind measurements will be avoided in this
measurement program.

Ambient sound level measurements will be made with the wind turbine shut down
immediately following the operational measurements. Scituate Wind, LLC, is expected to
collect data during each night of measurements to determine whether the wind turbine was
operating under the desired conditions for the operational measurements and to be
available to perform the shutdowns. Targeted operational conditions are when hub height
wind speeds are at least 9 m/s (i.e., during maximum sound power conditions) and when
hub height wind speeds are comparable to the speeds during which noise complaints were
filed to the Town (5-10 m/s). It will be confirmed with Scituate Wind LLC immediately
following the ambient measurements that hub height wind speeds during the ambient
period were similar to the operational periods. Scituate Wind LLC shall provide
information about wind turbine operation as requested by Epsilon, including wind speed
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and direction at hub height, blade pitch setting, and generator output or load following
each night of monitoring.

All raw data collected during the sound study will be made available to the Town upon
request. All sound level meter readings will be reported in a manner consistent with the
accuracy of the meter being used.

Measurement Time Periods

Testing will generally be conducted during the hours of 1 AM to 4 AM to coincide with the
quietest background levels and to be consistent with the DEP WTNSP. A total of four (4)
nights will be sampled; 2 nights with hub height wind speeds at least 9 m/s, 2 nights with
hub height winds speeds between 5 and 10 m/s. The Town of Scituate and Scituate Wind
LLC will be invited to observe each sampling event. MassDEP personnel may be invited to
observe each sampling event at the invitation of the Town of Scituate. All four monitoring
locations will be sampled concurrently for operational then ambient sound. It is anticipated
that the monitoring will take place during the summer and/or fall of 2018.

Weather Considerations

In order for the data to be considered valid, the following conditions will be confirmed:
¢ No precipitation.
¢ Dry roads.
¢ Ground-level wind speed less than 5 m/s (11 mph) as per ANSI standards.

The ground level wind speed and wind direction will be continuously measured and logged
at one of the test locations. Handheld wind speed measurements will be made at the other
three locations. Testing will aim to be done under hub height wind speeds described in the
prior text. Epsilon will monitor the weather forecasts on a weekly basis, and will coordinate
with the Town, Scituate Wind LLC, and the Resident Coordinator when favorable
conditions appear imminent.

Instrumentation

Acoustical instrumentation during the measurement periods will conform to American
National Standards Institute (ANSI) $1.4-1983 for Type 1 (precision) sound measurement
instrumentation. Instrumentation for measuring octave-band sound levels will conform to
ANSI S1.11-1986 for Octave-Band and Fractional-Octave-Band Analog and Digital Filters.
The instrumentation will be capable of measuring the following descriptors over 5-minute
intervals with a 1-second time history: Lma, Leo, and Leq. For each descriptor type, A-
weighted sound levels and un-weighted octave-band sound levels will be measured. All
microphones will be tripod-mounted at a height of approximately 1.3 meters as per the
WTNSP, will utilize the manufacturer’s windscreen, and will be oriented toward the wind
turbine. The locations will be sited away from structures in compliance with ANSI
standards.

Scituate Wind Compliance Monitoring Protocol.docx Page 3 of 5



Town of Scituate Sound Level Compliance Monitoring Protocol October 18, 2018

Audio recordings will be collected for all sampling periods (both operational and ambient)
for quality assurance/quality control purposes using external audio recorders connected to
each sound level meter.

A HOBO H21-002 micro-weather station (by Onset Computer Corporation) will be
deployed at one of the sound measurement locations each night to measure ground-level
wind speed and direction at a 2-meter height.

Documentation of Compliance

To evaluate the collected data for comparison with requirements under 310 CMR 7.10 and
MassDEP’s Noise Policy, Epsilon will perform the following steps for each monitoring
location (each monitoring location is analyzed separately and independently):

¢ Following guidance from the MassDEP, the wind turbine-attributable operational
‘Lmax” sound level will be calculated by averaging the three (3) highest 1-second Leq
(dBA) sound levels on each night for each location.

¢ The broadband ambient sound levels will be determined using the Lso (dBA) sound
level metric.

¢ Evaluate compliance with the MassDEP guidance by calculating the difference
between the A-weighted ambient and operational sound levels, and comparing
against a standard of a 10-dBA difference. Compliance will be determined by
comparing the ‘Lmax’ values to the ambient Lso values.

¢ Evaluate compliance with requirements regarding “pure tone” conditions as defined
in the MassDEP Noise Policy using measured octave band spectra. Un-weighted
octave-band Leq sound pressure levels, averaged over 1-minute intervals, will be
used for a pure tone analysis. The WTNSP requires the measurement of 10 octave
bands®>.  These levels will be measured concurrently with the broadband sound
levels during the operational and the ambient measurement periods. Compliance
will be achieved based on documentation that no octave-band center frequency
sound pressure level exceeds the two adjacent center frequency sound pressure
levels by three decibels or more, in a manner that does not already exist in the
ambient sound.

¢+ A sound report will be generated to document the results of the measurement
program and the compliance evaluation. The report will contain graphs, tables,
power production data, hub height wind speed, wind direction, and sound level
data. A copy of the report will be provided to the MassDEP as requested.

2 Assumed by Epsilon to be 31.5 Hz through 16,000 Hz octave bands.

Scituate Wind Compliance Monitoring Protocol.docx Page 4 of 5
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Current Wind Turbine Noise Study Protocol (generic)

Equipment:

Sampling will be performed with a Type I digital Meter with accuracy to +/- 1 dB. The sampler
will be set to coliect data on the “A” weighted scale in “slow” response mode with a one second
recording interval (log period). The sampler will have received a factory calibration certificate
within 12 months of the date of the study and will be ficld calibrated before and after each
sampling event.

The Wind Turbine Operator shall provide hub-height wind speeds (10 minute averages)
obtained from equipment on either the north or south turbine.

Sampling Sites and Operating Conditions:

*

Three to five sites will be sampled at the point of perceived maximum impact from the wind
turbines, At minimum, the sites to be sampled including the home closest to the wind turbine
from each affected neighborhood. Additional sites may be added as conditions during sampling
warrant and at the discretion of MassDEP.

MassDEP will coordinate with the residents at the selected site to determine the point of greatest
sound impact and will conduct the sampling at or near that location or at the property line,
whichever is practicable. Sampling will not be conducted indoors.

The sampler will be mounted at a height of approximately 1.3 meters and shall be located so as to
comply with offsets from vertical reflecting surfaces as specified in ANSI 12.9, Part 3.

Multiple operating conditions (wind speeds/ wind direction) will be evaluated including the
following:

1. Ator near the cut-in wind speed where background sound will be the lowest (4-5 m/s
wind speed at hub height) and the affected residences will be downwind or
perpendicular and to the right of the turbine (to the right when facing the turbine)

2. At the wind speed where manufacturer data indicates there will be the greatest sound
power level from the turbine (9-11 m/s) and the affected residences will be
downwind or perpendicular and to the right of the turbine (to the right when facing
the turbine) .

3. Sampling of multiple wind directions may be required to capture these conditions at
the selected sampling sites.

Procedure:

Sampling will start with data collection during the quietest overnight hours to be determined on a
site specific basis (generally lam-4am), Should sampling during that time period reveal no
exceedence of MassDEP’s noise policy at one or more locations for the given wind conditions
sampled, additional daytime and evening sampling will not be conducted for those locations.
Sampling days will be selected based on predicted wind conditions. MassDEP will make every
effort to notify The Town, the turbine owner/operator and residents at whose properties sampling
will be conducted at least 24 hours in advance of a sampling event.

To evaluate the effect of wind speed on turbine sound emission levels (impact sound), three
sampling runs will be conducted at each site under each operating condition to establish an L,



for each respective operating condition. Ly is the highest sampled sound level atiributed to the
sound source (wind turbines) during the sampling run on a one second average. The L, from
each of three runs at a single site and operating condition will be averaged to create a single L,
for that sampling site under the select wind conditions.

s Each sampling run will be 5 minutes in duration. Samples will be collected manually every 5
seconds (60 sound measurements). Consistent with current MassDEP guidance, any peak sound
levels that can be attributed to another sound source (e.g. local traffic, resident generated sounds,
etc.) will be identified by the study attendant and discarded from the data set before determining
Loz :

* Ateach site, background sampling shall be performed to determine the Lo background against
which the Ly, will be compared. The study atiendant shall coordinate with the wind turbine
owner/ operator to shiut down the wind turbine for the purpose of sampling background. If
MassDEP is unable to collect background samples at each site or if the wind turbine cannot be
shut down, MassDEP reserves the right to define the background sound levels by sampling at a
susrogate site of similar land use and proximity to other local sound sources (but not impacted by
the wind turbine)

*  As the sampling will be done under conditions where the wind might significantly contribute to
total sound recorded, MassDEP will make an effort to exclude data from analysxs where the
sound of the wind is dominant over the sound of the wind turbines. :

¢ Atselected sites, a pure tone analysis will be conducted. For pure tone analysis, the meter will be
set to collect linear sound on a “slow” response and an octave band filter will be employed to
speciate sound pressure levels for 10 octave bands. Pure tone analysis will include collection of
one minute Ly sound pressure levels with the wind turbines operating and without the wind
turbines operating to evaluate the impact of the wind turbines to pute tone,

Assessment of Results

Once the data is collected and quality control review is complete, MassDEP will analyze all of the data to
determine if the sound levels from the wind turbines comply with MassDEP’s Noise Policy Threshold for
impact sound of 10 dB(A) at each of the sampling sites and under each of the defined operating scenarios.
The pure tone data will be analyzed to determine if any octave band center frequency sound pressure level
attributable to the wind turbines exceeds the two adjacent center frequency sound pr essure level by three
decibels or more. The results will be compiled into a single report to be provided to the Town once the

sampling and data quallty review is complete



Responses to DEP Comments on Proposed Protocol for Scituate Wind
Comments Provided: 9/21/2018

Responses Dated: 9/26/2018

MassDEP Southeast Regional Office has reviewed the proposed protocol dated August 28,
2018, prepared by Epsilon Associates, Inc., and offers the following
comments/questions/recommendations:

1. The ‘fast’ meter setting is the appropriate setting for both ambient and
operational sound monitoring.
Response: Okay

2. Page 1, first paragraph: strike the reference of MassDEP approving the
monitoring protocol. MassDEP is providing comments on the protocol.
Response: Okay

3. Since the MassDEP 2013 generic Wind Turbine Noise Sound Study Protocol is
frequently referenced in the proposed protocol, the document should be
attached to the protocol for reference.

Response: Okay, will attach

4. Lmax should be further defined. The MassDEP monitoring method used for recent
wind turbine monitoring programs is based on a maximum sound level Lmax. This
Lmax is represented by the average of the three highest 1-second LEQ (turbine ON)
values and compared to a baseline (turbine OFF) L90 sound level to determine
compliance with the MassDEP Noise Policy.

Response: Okay, operational sound levels will be calculated using the average of
the three highest 1-second Leq values as described in the comment.

5. MassDEP recommends that sampling not be limited to direct downwind
conditions and that Epsilon consider a range around the downwind direction.
MassDEP has found that in other similar studies worse case sound impacts were
not located directly downwind of the sound source.

Response: Okay, will specify

6. What are the elevations of the sample locations and how does elevation play a role
in choosing potential monitoring locations?

Response: Locations were selected based on input from the community/town.
1



7. Will any noise reduced operation modes, curtailment plans, etc. be enacted
during the sound testing?
Response: There will not be any noise reduced operation modes, curtailment
plans, etc. be enacted during the sound testing

8. MassDEP recommends that the full range of power production be evaluated
(low, medium, high) during the sound monitoring, and the low, medium, and
high power production ranges should be clearly defined.

Response: Power production conditions have been selected based on actual
conditions experienced during which complaints have been filed. As described in
the Scituate Wind protocol, wind speeds as low as 5 m/s will be tested as well as
wind speeds during maximum wind turbine sound power.

9. How was it determined what the quietest ambient hours are in the target areas?
Also, a +/- 2 hours in the proposed 1 am to 4 am range could result in a
monitoring window of 11 pm to 6am. There could be a significant difference in
ambient within this period of time. MassDEP recommends that supporting
documentation/data be provided which identifies the quietest ambient hours,
and that the monitoring window be shortened to ensure that monitoring is
conducted during the quietest ambient hours.

Response: The Protocol will be revised to state a measurement timeframe of
1lam to 4am without the +2 hour flexibility.

10. Regarding ambient measurement, persistent uncharacteristic sound sources (e.g.
persistent barking dogs, etc.) should be flagged and excluded from the data.
Response: Okay

11. Describe how the data will be reported in the final report (i.e. graphs, tables, power
production data, hub height wind speed, wind direction, sound levels, etc.).
Response: The final sound report will contain graphs, tables, power production
data, hub height wind speed, wind direction, and sound levels.

12. MassDEP requests that sound turbine power curves be provided with the
completed sound monitoring report.
Response: Wind turbine power curves are typically confidential by the turbine
manufacturer and will therefore not be included in the sound report.

13. MassDEP requests that a copy of the complete sound monitoring report be
submitted to MassDEP.



Response: Okay



Responses to DEP Comments on Protocol for Scituate Wind
Comments Provided: 10/31/2018

Responses Dated: 11/27/2018

MassDEP Southeast Regional Office has reviewed the proposed protocol, revised October 18, 2018,
prepared by Epsilon Associates, Inc., and offers the following
comments/questions/recommendations:

1

MassDEP previously recommended that “the full range of power production be evaluated (low,
medium, high) during the sound monitoring, and the low, medium, and high power production
ranges should be clearly defined.” The Town of Scituate responded to this recommendation as
follows: “Power production conditions have been selected based on actual conditions
experienced during which complaints have been filed. As described in the Scituate Wind
protocol, wind speeds as low as 5 m/s will be tested as well as wind speeds during maximum
wind turbine sound power.”

At the bottom of page 2 of the protocol it states, “Targeted operational conditions are when
hub height wind speeds are at least 9 m/s (i.e., during maximum sound power conditions) and
when hub height wind speeds are comparable to the speeds during which noise complaints
were filed to the Town (5-10 m/s).”

Similarly, page 3 of the protocol states, “A total of four (4) nights will be sampled; 2 nights with
hub height wind speeds at least 9 m/s, 2 nights with hub height winds speeds between 5 and 10
m/s.”

The above two paragraphs are written in such a way that the two targeted ranges for hub height
wind speed (at least 9 m/s and 5-10 m/s) could potentially be the same {i.e. 9 or 10 m/s fall
under both ranges). If the intent is to target two distinct ranges of hub height wind speed,
perhaps the two ranges should be “at least 9 m/s” and “5-8 m/s”. In addition, the WTNSP
states, in part, that multiple hub height wind speeds be evaluated, including when background
sound will be the lowest and when manufacturer data indicates there will be the greatest sound
power level from the turbine. Current language in the Protocol does not ensure compliance with
this WTNSP provision.

Response: Background sound levels will be lowest during the quietest nighttime
hours and when ground level winds are light which is when background
measurements will be performed. As described in the Protocol, manufacturer
data indicate the greatest sound power level from the turbine will be when hub
height wind speeds are at least 9 m/s. Measurements will be performed under



these conditions. The hub height wind speed ranges identified in the Protocol
are designed for two scenarios; when complaints occur and when the sound
power output from the wind turbine is greatest. Evaluations will be performed
in that manner.

MassDEP previously commented that “Lmax should be further defined. The MassDEP
monitoring method used for recent wind turbine monitoring programs is based on a maximum
sound level Lmax. This Lmax is represented by the average of the three highest 1-second LEQ
(turbine ON) values and compared to a baseline (turbine OFF) L90 sound level to determine
compliance with the MassDEP Noise Policy.” The Town of Scituate responded to this
recommendation as follows: “Okay, operational sound levels will be calculated using the
average of the three highest 1-second Leq values as described in the comment.”

To further clarify this procedure, the highest 1-second Leq from each 5-minute sampling
period will be averaged to create a single Lmax for that sampling site under the select
wind conditions. (i.e. the highest 1-second Legs to be averaged cannot be from within the
same 5-minute sampling period or represent different operating conditions). The WTNSP
describes this procedure in detail.

Response: Okay

MassDEP previously commented, “How was it determined what the quietest ambient hours are
in the target areas? Also, a +/- 2 hours in the proposed 1 am to 4 am range could result in a
monitoring window of 11 pm to 6am. There could be a significant difference in ambient within
this period of time. MassDEP recommends that supporting documentation/data be provided
which identifies the quietest ambient hours, and that the monitoring window be shortened to
ensure that monitoring is conducted during the quietest ambient hours.” The Town of Scituate
responded to this comment as follows: “The Protocol will be revised to state a measurement
timeframe of 1am to 4am without the 2 hour flexibility.”

The WTNSP states, “Sampling will start with data collection during the quietest overnight hours
to be determined on a site specific basis (generally 1 am-4 am).” Again, MassDEP recommends
that supporting documentation/data be provided which identifies the quietest ambient hours at
the target areas.

Response: Please see the attached pre-construction sound study report which
documents ambient sound levels. Appendix B of the study presents hourly L90
sound levels measured in the vicinity of the site. It can be derived from these
data that 1 am to 4 am are generally the quietest hours in the area.

At the bottom of page 2 of the protocol it states, “It will be confirmed with Scituate Wind LLC
immediately following the ambient measurements that hub height wind speeds during the



ambient period were similar to the operational periods.” MassDEP recommends that “similar”
be further defined (i.e. +/- 2 m/s).

Response: Okay

On page 4 of the protocol it states, “The broadband ambient sound levels will be determined
using the L90 (dBA) sound level metric.” MassDEP recommends including additional description
of how L90 will be determined/calculated. It is unclear whether multiple 5-minute sampling
periods will be utilized for ambient sound level measurements, similar to operational testing, or
whether an alternate scenario is proposed.

Response: The L90 will be the measured L90 sound level of the one 5-minute
ambient measurement collected that night. The ambient measurement will be
canceled or restarted if any sampling period is determined to include excessive
levels of persistent, or otherwise significant, off-site contamination, or not
representative of the operational weather conditions. A new L90 ambient will be
measured for each of the four nights of testing.

On page 4 of the protocol it states, “Compliance will be determined by comparing the ‘Lmax’
values to the ambient L90 values.” MassDEP recommends further clarifying that Lmax and L90
values will be compared under the same wind conditions, monitoring locations, etc.

Response: Okay

MassDEP requests clarification as to whether the residence located at Monitoring Location #1,
151 Driftway, has previously been subject to an agreement/buyout with the Town regarding
sound created by the Scituate Wind LLC turbine. If an agreement/buyout was previously
established, how would that affect any potential noise issues documented at Monitoring
Location #1 by the sound level compliance monitoring?

Response: Mitigation funds were provided to the resident at 151 Driftway by
Scituate Wind, LLC; however, the Town has elected to measure at this residence
during this program.



Appendix B

Sample Field Note Sheet (Operational)



Sound Monitoring Form Page  of __ Epsilon
Msmt Start Time: Joed Msmt ID:
Operation Condition: 0 er ﬁ.f(m{ Osameas revious
Run Time Wind rbine Wind Gusts Cars Other {e.g. insects, vegetation, etc.)
0:00:00 - 0:00:05 v’ T~
0:00:05 - 0:00:10 [ 4
0:00:10 - 0:00:15 v -
0:00:15 - 0:00:20 e A
0:00:20 - 0:00:25 ; v 1%
0:00:25 - 0:00:30 . —
0:00:30 - 0:00:35

0:00:35 - 0:00:40 v w’ ——
0:00:40 - 0:00:45 ” '

0:00:45 - 0:00:50

0:00:50 - 0:00:55 e

0:00:55 - 0:01:00

0:01:00 - 0:01:05

0:01:05 - 0:01:10 voLT

0:02:10 - 0:01:15

0:01:15 - 0:01:20

0:01:20 - 0:01:25 v

0:01:25 - 0:01:30 v’ et
0:01:30 - 0:01:35 . w o
0:01:35 - 0:01:40

0:01:40 - 0:01:4

0:01:45 - 0:01: v (e
0:01:50 - 0:01:55 Ve v
0:01:55 - 0:02:0 v v
0:02:00 - 0:02: ! s’
0:02:05 - 0:02:10 ' =

0:02:10 - 0:02:15 o
0:02:15 - 0:02:20

0:02:20 - 0:02:25 o

0:02:25 - 0:02:30 -
0:02:30 - 0:02:35 -

0:02:35 - 0:02:40 L

0:02:40 - 0:02:45 v H
0:02:45 - 0:02:50 v o
0:02:5¢ - 0:02:55 v v

0:02:55 - 0:03:00

0:03:00 - 0:03:05

0:03:05 - 0:03:10

0:03:10 - 0:03:15 v

0:03:15 - 0:03:20

0:03:20 - 0:03:25 -

0:03:25 - 0:03:30 L

0:03:30 - 0:03:35 v v

0:03:35 - 0:03:40 g w

0:03:40 - 0:03:45 o

0:03:45 - 0:03:50 v’ Ll

0:03:50 - 0:03:55 d '

0:03:55 - 0:04:00 s t

0:04:00 - 0:04:05 Ud

0:04:05 - 0:04:10 v’ v

0:04:10 - 0:04:15 v e

0:04:15 - 0:04:20 W

0:04:20 - 0:04:25 '

0:04:25 - 0:04:30 74

0:04:30 - 0:04:35

0:04:35 - 0:04:40

0:04:40 - 0:04:45

0:04:45 - 0:04:50

0:04:50 - 0:04:55

0:04:55 - 0:05:00

5-Minute Result: Leg Lap {dBA)

R:5193 Scituate Wind\Measurements\Noise Field Form Rev4 Scituate v2.xis



Appendix C

National Weather Service Data (Marshfield Municipal Airport)
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Appendix D

MassDEP Pure Tone Periods



Measurement Start Time

Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient

1:51 AM
1:52 AM
1:53 AM
1:54 AM
1:55 AM
1:56 AM
1:57 AM
1:58 AM
1:59 AM
2:00 AM
2:01 AM
2:02 AM
2:03 AM
2:04 AM
2:05 AM

31.5
45
45
45
45
46
45
46
48
47
46
46
as
45
45
45

Appendix D - MassDEP Pure Tone Periods

63
54
54
54
54
54
54
54
54
54
54
54
54
53
53
54

250
36
35
35
36
36
35
41
42
36
36
35
35
33
33
33

Table 1b - Measured Pure Tones - Night 2 (July 31, 2019) - Location 2

Measurement Start Time

Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient

1:19 AM
1:20 AM
1:21 AM
1:22 AM
1:23 AM
1:26 AM
1:27 AM
1:28 AM
1:29 AM
1:30 AM
1:32 AM
1:33 AM
1:34 AM
1:36 AM
1:53 AM
1:54 AM
1:55 AM
1:56 AM
1:57 AM
1:58 AM
1:59 AM
2:00 AM
2:01 AM
2:02 AM
2:03 AM
2:04 AM
2:05 AM
2:06 AM
2:07 AM

315
51
50
50
50
50
51
55
51
51
51
50
50
51
51
47
46
49
50
49
48
46
47
46
46
46
46
46
45
46

63
50
50
49
50
50
50
52
51
52
51
51
50
50
50
48
47
47
46
48
49
48
48
48
47
46
46
47
48
49

Note: Highlighting indicates pure tone

250
42
41
40
40
41
40
42
43
42
411
42
41
42
42
35
36
35
35
44
41
35
35
35
34
35
35
36
35
35

Pagelof 4

500
35
35
34
35
36
35
35
35
35
35
35
34
33
33
34

1k
34
34
34
35
35
35
34
34
34
35
34
34
32
32
32

1k
34
34
34
35
35
34
37
34
34
34
35
34
35
34
32
33
34
32
31
33
32
31
32
32
32
32
33
32
32

2k
31
31
31
32
33
33
32
32
31
31
31
32
30
30
30

2k
31
31
30
31
32
30
30
30
28
31
32
30
30
31
31
32
32
31
29
31
29
29
29
30
30
31
31
31
30

ak
31
29
29
31
32
33
31
31
30
31
29
31
29
29
29

ak
30
31
32
32
33
32
32
32
30
32
34
31
32
32
35
36
35
35
34
35
34
34
34
35
34
35
35
35
34

8k
28
28
27
28
29
30
28
29
29
30
29
30
29
29
29

8k
41
41
41
42
42
4
41
41
a4
41
39
40
40
39
40
41
41
39
39
39
39
40
40
40
39
40
39
39
39

16k
23
22
22
23
23
24
23
23
23
23
22
23
23
23
22

16k
25
26
26
26
26
27
27
27
26
26
28
26
26
26
25
26
26
26
26
25
25
26
26
26
26
26
26
26
26



Appendix D — MassDEP Pure Tone Periods

Table 1c - Measured Pure Tones - Night 2 (July 31, 2019) - Location 4

Measurement Start Time

Operational

Table 1d - Measured Pure Tones - Night 3 (October 2, 2019) - Location 1
1-Minute Leqg Sound Pressure Level {dB) by Octave-Band Center Frequency (Hz)
Measurement Start Time

Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient

1:28 AM

1:02 AM
1:03 AM
1:04 AM
1:05 AM
1:06 AM
1:08 AM
1:08 AM
1:10 AM
1:11 AM
1:12 AM
1:15 AM
1:16 AM
1:17 AM
1:18 AM
1:19 AM
1:40 AM
1:41 AM
1:42 AM
1:43 AM
1:44 AM
1:45 AM
1:46 AM
1:47 AM
1:48 AM
1:49 AM
1:50 AM
1:51 AM
1:52 AM
1:53 AM
1:54 AM

315
50

315
63
63
63
64
63
63
60
60
60
61
60
59
59
60
60
50
54
49
54
51
48
48
48
50
51
49
55
60
60
60

1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

63
48

63
58
58
59
59
59
58
59
60
59
60
59
59
58
59
59
52
53
52
52
52
51
51
52
51
52
51
51
51
51
51

Note: Highlighting indicates pure tone

125
45

125
54
55
55
55
55
54
55
55
55
56
55
55
54
55
56
42
42
42
42
43
41
42
44
42
44
43
M
41
41
42

250
42

250
51
52
52
51
51
51
51
52
51
52
52
52
51
52
52
39
42
40
38
42
38
41
42
42
43
39
38
37
38
38
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500
42

500
51
52
52
52
52
51
51
51
52
52
51
51
51
51
51
41
42
40
39
43
39
41
42
42
43
40
38
38
39
39

1k
45

1k
44
45
45
45
46
a4
45
45
44
a5
45
45
as
44
46
a1
42
4
39
43
39
40
42
40
42
39
38
37
39
38

2k
39

2k
47
47
47
47
48
47
47
47
47
48
47
47
47
47
47
45
46
46
46
46
45
45
45
45
46
45
45
45
45
45

4k
33

4k
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57

8k
29

8k
37
40
37
35
41
37
37
38
36
39
39
39
38
37
38
35
39
35
36
40
35
36
35
37
38
37
36
35
36
36

16k
26

16k
29
31
29
28
33
29
29
30
28
31
30
30
30
29
30
29
31
29
29
31
29
29
29
29
31
29
29
28
29
29



Appendix D — MassDEP Pure Tone Periods

Table 1e - Measured Pure Tones - Night 3 {(October 2, 2019) - Location 2
1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

Measurement Start Time 31.5 63 125 250 500 1k 2k 4k 8k 16k
Operational 1:11 AM 53 52 48 42 43 38 46 50 40 32
Ambient 1:41 AM 51 47 42 39 42 41 419 52 41 31
Ambient 1:42 AM 49 50 44 40 41 40 48 52 41 30
Ambient 1:43 AM 51 48 42 40 41 40 48 52 42 31
Ambient 1:44 AM 52 48 a1 37 38 37 48 52 41 30
Ambient 1:45 AM 47 46 40 37 39 38 48 52 42 32
Ambient 1:46 AM 52 47 41 40 41 38 48 52 11 30
Ambient 1:47 AM 56 49 43 39 40 39 48 52 11 31
Ambient 1:48 AM 47 46 42 41 42 40 49 52 41 31
Ambient 1:49 AM 46 46 11 38 39 38 48 52 42 31
Ambient 1:50 AM 55 48 42 38 40 39 49 52 42 31
Ambient 1:51 AM 60 52 42 37 38 36 49 52 42 30
Ambient 1:52 AM 47 47 40 37 38 37 49 52 42 31
Ambient 1:53 AM 47 46 40 36 37 36 49 52 42 30

Table 1f - Measured Pure Tones - Night 3 (October 2, 2019) - Location 3
1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

Measurement Start Time 315 63 125 250 500 1k 2k 4k 8k 16k
Operational 1:02 AM 51 a7 44 43 43 42 45 48 42 33
Operational 1:04 AM 55 48 44 42 42 41 45 18 40 31
Operational 1:09 AM 54 49 45 44 44 42 45 418 42 33
Operational 1:14 AM 56 48 45 15 45 44 46 43 44 36
Operational 1:16 AM 54 49 45 44 44 43 46 49 44 34
Operational 1:17 AM 54 48 44 43 43 11 45 48 42 32
Operational 1:18 AM 53 48 44 43 43 412 45 49 43 33

Ambient 1:43 AM 56 48 42 41 41 40 45 43 42 32
Ambient 1:46 AM 54 48 43 43 44 43 16 419 44 34
Ambient 1:48 AM 55 46 43 43 43 42 46 49 44 34
Ambient 1:50 AM 48 45 11 a1 42 41 45 48 43 33

Table 1g - Measured Pure Tones - Night 3 (October 2, 2019) - Location 4
1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

Measurement Start Time 31.5 63 125 250 500 1k 2k 4k 8k 16k
Operational 1:19 AM 53 50 47 42 42 40 47 50 39 30
Ambient 1:51 AM 51 48 43 40 42 411 47 50 41 31
Ambient 1:54 AM 53 48 44 41 43 42 a7 51 41 32
Ambient 1:55 AM 57 50 14 42 43 43 47 51 41 33
Ambient 1:57 AM 56 50 414 41 43 42 47 51 41 32

Table 1h - Measured Pure Tones - Night 4 (December 6, 2019) - Location 1
1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

Measurement StartTime 31.5 63 125 250 500 1k 2k a4k 8k 16k
Ambient 1:50 AM 53 60 40 35 33 31 26 24 22 22
Ambient 1:51 AM 61 58 42 35 37 43 38 26 22 22

Note: Highlighting indicates pure tone Page 3 of 4



Appendix D — MassDEP Pure Tone Periods

Table 1i - Measured Pure Tones - Night 4 (December 6, 2019) - Location 2
1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

Measurement StartTime 31.5 63 125 250 500 1k 2k ak 8k 16k
Operational 1:15 AM 53 58 46 39 40 39 39 41 39 28
Ambient 1:36 AM 53 57 43 36 34 30 25 22 21 23
Ambient 1:40 AM 52 57 41 38 42 35 28 25 24 23
Ambient 1:41 AM 52 51 42 42 46 39 32 28 25 24

Table 1j - Measured Pure Tones - Night 4 (December 6, 2019) - Location 3
1-Minute Leq Sound Pressure Level {dB) by Octave-Band Center Frequency (Hz)
Measurement StartTime 31.5 63 125 250 500 1k 2k ak 8k 16k
Ambient 1:44 AM 51 55 38 33 32 27 23 22 21 23

Table 1k - Measured Pure Tones - Night 4 (December 6, 2019) - Location 4
1-Minute Leq Sound Pressure Level (dB) by Octave-Band Center Frequency (Hz)

Measurement Start Time  31.5 63 125 250 500 1k 2k ak 8k 16k
Operational 1:02 AM 54 57 44 11 39 34 30 27 24 23
Operational 1:14 AM 54 58 45 10 38 32 27 25 23 22
Operational 1:21 AM 51 57 40 35 33 28 24 22 20 21

Ambient 1:38 AM 51 55 39 33 31 26 25 23 21 21
Ambient 1:39 AM 50 54 39 31 30 26 22 21 19 21
Ambient 1:42 AM 52 58 . 40 35 33 30 27 24 21 21

Note: Highiighting indicates pure tone Page 4 of 4























































































































































































































































































To: Zoning Board of Appeals, Falmouth, MA 14 January 2016
From: William Hallstein, MD
Subject: Wind turbine permitting

Dear members of the Zoning Board of Appeals,

I am submitting this letter for your consideration as you contemplate the matter of
whether or not to issue a permit for the wind turbines. In way of introduction I am a
psychiatric physician and Falmouth resident since 1970. This year I will have been
practicing medical psychiatry for 49(forty nine) years. Consultation/liaison psychiatry
has been my focus. This means sorting out diagnostic questions about intertwined
medical/ psychiatric illnesses, the most difficult diagnostic questions in medicine,
whether in a general hospital, locked psychiatric unit or maximum security prison. I
will be brief and to the point as I explain why I urge you to deny a permit for the
Falmouth wind turbines.

1. The human nervous system is the most sensitive instrument available to date for
evaluating the impact of the Falmouth wind turbines on residents who live close to
them. The ONLY experts in the discussion are the people who are sensing the sound,
vibrations, pressure waves, etc emitted by the turbines. There is no one more "expert"
than these people. No so called expert has either equipment nor information more
accurate and sensitive than the affected residents' nervous systems. NO instruments
more sensitive than people have been invented! Others who claim to be experts are
peddling smoke and mirrors in an effort to invalidate and discredit the affected
residents. Also, other turbines in other places are not the issue, since local topography
must be considered. The impact of the Falmouth wind turbines on Falmouth residents
who live nearby is all that is relevant. I believe they are definitely hurting people
living near them and encourage you to NOT permit the turbines, now, long after they
were constructed illegally.

Over the past few years I have spent significant amounts of time in the vicinity of the
turbines in an effort to understand what the affected residents are describing. My
findings were unanticipated and surprised me. I was not prepared for the intensity
and intrusiveness of both sound and vibration felt consistently and repeatedly
throughout the years of my studying the phenomena on location. Irecall my
introduction to the sound of "low flying jet airplanes" overhead loud enough to
interrupt conversation; and, of course, the "planes" kept coming one after another in
endless sequence with each rotation of a turbine blade!!! Iwas searching the sky
looking for the aircraft when my eye caught the turbine blades , and then it all made
sense, of course; no aircraft in sight, only Wind I blades. Later on, as I leaned against
one of the houses in the neighborhood, I felt an unusual sensation best described as
compression, coupled with a rhythmic vibration felt through my feet. Anyone who
discredits, demeans and calls the affected turbine neighbors "crazy" hasn't done his or
her homework, in addition to being mean spirited. The homework is not difficult:
stand in the turbine neighborhood for as long as I have and feel what happens to you.
































































































From: Karen Canfield

Sent: Saturday, September 21, 2019 9:02 AM
To: Lorraine Devin

Subject: Turbine info

Hi Lorraine,

Can you tell me what meeting date discussed Nancy’s analysis of wind turbine shut off costs? 1'd like to review the
numbers again and can’t seem to find them.

Thanks,

Karen
Please remember when writing or responding that the Secretary of State's Office has determined that email is a public

record and all e-mail communications sent or received by persons using the Town of Scituate network may be subject to
disclosure under the Massachusetts Public Records Law (M.G.L. Chapter 66, Section 10) and the Federal Freedom of
Information Act.

Please remember when writing or responding that the Secretary of State's Office has determined that email is a public
record and all e-mail communications sent or received by persons using the Town of Scituate network may be subject to
disclosure under the Massachusetts Public Records Law (M.G.L. Chapter 66, Section 10) and the Federal Freedom of

Information Act.

Please remember when writing or responding that the Secretary of State's Office has determined that email is a public
record and all e-mail communications sent or received by persons using the Town of Scituate network may be subject to
disclosure under the Massachusetts Public Records Law {M.G.L. Chapter 66, Section 10) and the Federal Freedom of
Information Act.
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