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Cover Letter

Town of Royalston, Planning Board
Town Hall, 1%t Floor

13 On the Common

Royalston, MA 01368

Re: Project Narrative:
OYA Raman Solar Project - O Athol Rd. Town of Royalston, MA 01368

(Tax Parcel ID No. 11-55-5)

To Whom It May Concern:

OYA Solar MA, L.P. ("OYA") would like to request Site Plan approval from the Town of Royalston
Planning Board for the development of a 5 MWAC proposed Solar Photovoltaic (“PV") Facility
Project located at O Athol Road (‘Proposed Project”) in the Town of Royalston, County of
Worcester, Massachusetts,

At OYA, we pride ourselves on conducting a comprehensive investigation of every project site we
are considering prior to submitting an application to a municipality. With the assistance of the
best engineering consultants in the industry, we research a number of factors that could
influence development of a solar facility, including but not limited to, field visits, land use, zoning
requirements, wetlands analysis, storm water discharge impacts, cultural, biological,
archeological studies and visual screening analysis. We also analyze the future impact on the
land once the solar arrays are no longer in service by preparing a decommissioning plan.
Furthermore, we work closely with the local utility company to determine the feasibility of the
project in parallel with advancing the municipal permitting efforts.

Founded in 2009, OYA's principals have developed, permitted and financed over 500 MW of
residential, commercial, industrial and utility scale rooftop and ground mounted solar
photovoltaic (‘PV”) projects in North America. As a result, our in-house team along with our
permitting consultants have gained an extensive amount of experience in engaging municipal
agencies along with other stakeholders to ensure that our proposed solar project meets all
required zoning ordinances and has been adequately presented to all stakeholders, including
neighbouring property owners and any entity that could potentially be affected by the solar
project.

We look forward to submitting our Site Plan application to the Planning Board. Our goal is to
work closely and diligently with all stakeholders to make this Proposed Project a success while
bringing positive economic, social, and environmental impacts to the Town of Royalston and the
community.

Sincerely,

Man

President, OYA §olar MA, L.P.
OYA Solar MA, L.P.

144 Front Street West
Unit 310

Toronto, Ontario

M5J) 2L7 CANADA

T:1.416 840 3358
F:1.416.860 6666

www . oyasolar.com
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Executive Summary

OYA Solar MA, L.P. ("OYA") is proposing to develop a 5 MWaxc solar project located at O
Athol Road (“‘Proposed Project”) in the Town of Royalston, Massachusetts. The Proposed
Project will operate over a 20-year term. OYA has contracted Stantec Inc. to assist in the
submittal of the Site Plan Application and engage in further discussions regarding any
additional permitting and engineering requirements.

OYA has, in place, an executed lease agreement with the landowner of the property.
Preliminary desktop studies have been performed to ensure that the Proposed Project
conforms to the Town of Royalston’s Large-Scale Ground-Mounted Solar Photovoltaic
(“PV”) Installations By-Law.

OYA has identified potential municipal and federal permits required to move forward
with the Proposed Project. Detailed site plan drawings have been created to highlight
the overall project layout, including site access, setbacks from wetlands, concrete pad
locations, PV module layout and interconnection points.

Additionally, the Proposed Project shall be designed to provide minimal visual effects
on neighbouring parcels. The Proposed Project requires landscape screening and fence
with a 100’ front setback, 40’ side setback and a 40’ rear setback, from all adjacent non-
owned properties as required in the RRA without sewers zone.

Site due diligence investigations have been conducted to ensure the suitability of the
proposed site with respect to avoiding and/or minimizing impacts to sensitive resource
areas. These include a Desktop Wetland and Floodplain Assessment, Environmental
Analysis, Cultural and Archeological Analysis, and Biological Analysis. A site visit,
performed by a wetland scientist, was also conducted to confirm wetland areas. The
information collected were provided to the surveyor to compile a base plan using LiDAR
data. Preparation of drawings and a Stormwater Management Report were also
completed.

Construction activities are expected to take 6 to 8 months, including 2 months for
commissioning.

Decommissioning will include the removal of all solar arrays, cables, electrical
components, accessory structures, fencing and other ancillary facilities depending on
the discussion between OYA and the Landlord. Security can be provided in the form of
a surety bond or negotiated with other means to guarantee the availability of funds for
system removal. The bond amount will adhere to any municipality by laws and or
guidelines for decommissioning in Massachusetts.
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1. Overview

We understand that changing government policies and rapid technological
development can make even small renewable energy projects appear overwhelming.
Our experienced team helps communities make sense of available renewable energy
technologies, utility incentives, government programs and financing options. We wiill
assist in developing and implementing a renewable energy plan that will both reduce
the Town of Royalston’s carbon footprint and provide the community with an
alternative to purchasing electricity from a clean and more affordable source.

Solar projects offer numerous benefits to the community. These multi-million-dollar
projects create construction, operation and maintenance jobs. At OYA, we work with
local contractors for numerous components of the project.

Solar panels and renewable energy systems have been used in the United States for over
forty years. Since then, it has increasingly gained popularity due to the environmental
benefits that solar energy has over the use of traditional fossil fuels. In addition, the cost
of solar technologies has become more competitive. Moreover, solar systems have been
found to be a good-neighbor land use due to their passive nature, no negative impacts
on neighboring property values and benefits to the environment and local economy.
Lastly, a solar project will not change the underlying nature of the land.

The Proposed Project is proposed to have a capacity of 5 MWac and will be in operation
over a 20-year term. The electricity produced will be distributed directly to the existing
electrical grid and then allocated to potential subscribers who are interested in
purchasing the clean electricity.

Frequently Asked Questions

Will the Proposed Project be harmful to the use and enjoyment of the land users in
the area?

No, solar arrays are virtually silent and do
not generate any traffic, other than
scheduled maintenance (i.e. daytime, once
a week or less) vehicles that would utilize
public roads to access the solar project area.
They are virtually invisible as the panels are
situated low to the ground, comparable to
half the height of a typical single-family
home and lower than most farm buildings.
In addition, the proposed project will be
screened with dense landscaping, such as trees and shrubs. The site will also be
surrounded by a security fence of 6-7 feet and produce no odors or fumes.
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Will the Proposed Project impede the normal and orderly development and
improvement of surrounding vacant property?

No. solar arrays will not prevent surrounding properties from being used for agricultural,
residential, commercial and industrial and other typical permitted uses.

Does the Proposed Project have adequate utilities, access roads, drainage, and
other necessary facilities?

Utilities

Access Road
Drainage

Accessory
Structures

Typically not required, except for connection to nearby electrical
power lines.

Typically one gravel access road at site of existing driveway.
Existing site drainage patterns will be maintained and there will
be no increase to the storm water discharge rate from the site.
The solar panels are attached to the ground via slender poles with
little ground disturbance. Erosion and sediment control will be
addressed in conformance with State and Federal regulations.
Small equipment buildings to house inverter and electrical
components. Dimensions are approximately 8 ft x 20 ft x 9.5 ft

What measures will be taken to prevent offensive odor, fumes, dust, and noise so
that none of these will constitute a nuisance?

Offensive Odor
Fumes
Dust

Noise

Hours of
operation

None, the system does not release any offensive odor.

None, the system does not release any fumes.

None, once proposed project is constructed. Measures will be
put in place during construction to limit dust created by
construction operations.

Minimal. Exhaust fans in electrical equipment cabinets that will be
located over 1,000’ from nearest residence. Noise from the exhaust
fan is comparable to noise from a typical household air
conditioning unit.

Daytime maintenance visits, once a week or less.
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Do solar panels have any effect on soil and ground water?

No, the solar panels will not have any effect on soil and ground water. While generating
electricity, a solar plant produces no emissions or waste.

Are solar panels hazardous to the environment?

The most commonly utilized solar technologies use inert materials found at every
building site including silicon (glass), aluminum (frame) and copper (wiring). Although
thin film photovoltaics do contain some heavy metals, including cadmium, numerous
studies (e.g. the “Sustainability of Photovoltaics” and Life Cycle Impact Analysis of
Cadmium in CdTe PV Production?’) have found that these metals do not leach from the
modules into the environment under normal conditions or anticipated accidents, such
as storm damage or fires?

Will there be any public costs incurred in the project?

There will be no cost to taxpayers for development of this project. On the contrary, the
public will benefit from the proposed project as it will employ locals for construction,
operations and the supply chain. There will be many indirect jobs created for support
processes which complement the entire life cycle of the proposed projects, including,
but not limited to; policy-making, sales and marketing, financial services, education,
research and development, consulting, hotels, restaurants, etc.

Statistics show that for every job created in the solar industry, 1.8 to 2.8 jobs are created
in other segments of the economy*.

Will there be any burden on existing Public infrastructure and Services?

The Proposed Project will not produce a burden on existing public infrastructure and
services. On the contrary, the passive nature of electric generation prevents the need
for additional or increased services. The limited amount of vehicle traffic needed to
access the site will prevent traffic hazards. A parking and laydown area may be
designated on the proposed site during construction and decommissioning.

What are the main benefits from the project?

The Project is proposed and designed for the initial launch of the Massachusetts
Department of Energy Resource’s (‘DOER”) new Solar Massachusetts Renewable Target
(‘SMART’)® incentive program as part of the Commonwealth of Massachusetts’
commitment to 25% emissions reduction target by 2020 and 80% by 2050 through the

! Fthenakis Vasilis, “Sustainability of photovoltaics: The case for thin-film solar cells.” Vol 13, Issue 9, Dec
2009 Renewable and Sustainable Energy Review.

2 Fthenakis Vasilis, “Life cycle impact analysis of cadmium in CdTe PV production.” Vol 8, pp 303-334, 2004
Renewable and Sustainable Energy Review.

3 https://solar.gwu.edu/do-solar-panels-contain-toxic-chemicals

“ George Ban-Weiss et al, “Solar Energy Job Creation in California”, University of California at Berkeley
5225 CMR 20.00: Solar Massachusetts Renewable Target (SMART) Program
https://www.mass.gov/files/documents/2017/10/16/225cmr20.pdf
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use of renewable resources®. The SMART incentive program has also allocated 1,600 MW
of solar power to be installed in the Commonwealth of Massachusetts. See Appendix H:
255 CMR 20.00: SMART Program

In addition, the siting authority for solar projects resides at the local level and not the
state level as a means to encourage local efforts to expand clean energy generation in
a sustainable way. As well, the proposed project will be generating clean energy
which is fed into the local grid.

Will the Proposed Project conform to Town of Royalston zoning regulation?

Yes, the Proposed Project is in conformance with the Town of Royalston zoning
regulations for solar developments.

This permitting narrative will address the requirements as set out in Section VII. B. [page
44] Large-Scale Ground-Mounted Solar Photovoltaic Installations of the Town of
Royalston Zoning Bylaws, last amended and in effect as of April 10", 2015.

According to Section VII. B.3, “Large-Scale Ground-Mounted Solar Photovoltaic
Installations are allowed by Special Permit in the Residential (R) and the
Residential/Agricultural (RA) Districts. Based on the Town’s zoning map, the parcel is
zoned Rural Residential and Agricultural District (‘RR&A”), as such the proposed project
shall be subject to such special permit approval from the planning board. [See Appendix
L: Zoning District Map with Proposed Project Location]

6 Chapter 298, Section 4, Global Warming Solutions Act, 2008
https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter298
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Important Contacts

Property Owner Information

Name: Ramanjanappa Ravikumar
Parcel ID No.: 11-55-5
Address: O Athol Rd, Town of Royalston, Worcester, MA 01368

Proposed Project Consultant:

Name: Stantec Consulting Services Inc.

Address: 226 Causeway Street 6th Floor, Boston MA 02114-2155
Phone Number: (617) 654-6059

Contact Name: Frank Holmes, Principal

Project Developer

Name: OYA Solar MA, L.P.

Address: 144 Front St. W, Unit 310 Toronto, ON M5J 2L7
Phone Number: 416-840-3358 / 647-830-0579

Contact Name: Taymaz Jahani, Chief Operating Officer
Municipality

Name: Town of Royalston

Address: Town Hall, 1st Floor

13 On the Common, Royalston, MA 01368

Contact Name: Kate Collins, Planning Department Chair
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2. Proposed Project Description

The Proposed Project is a 5 MWy fixed tilt or single axis solar generation facility located
in the Town of Royalston (See “Figure 1: Proposed Project Location”).

ROYALSTON
WARWICK
. WINCHENDON
THFIELD
ERVING
ORANGE
ATHOL
TEMPLETON
WENDELL
NEW SALEM HUBBARDST
PETERSHAM
UTES:
BARRE
PELHA k) "
Legend PROPOSED PROJECT
[ Town Boundary A LOCATION
O d Proj i ( \ OYASOLAR
PFODOSG Psiets Losnan L O\JQsmm 144, Front Street W,
Suite 310
Toronto, ON M5J 2L7

Figure 1: Proposed Project Location
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Proposed Project Site Location

The Proposed Project site is located at O Athol Road, Town of Royalston, MA 01368 on
approximately 36.0 acres of land that is currently zoned as Rural Residential and
Agricultural District (‘RR&A”) in the Town of Royalston (See ‘Figure 2: Proposed Project
Site Location”). The site access will be via a proposed gravel road off of Athol Road,
entering at the northeast corner of the property.

SITE LOCATION

Legend
N
Property Bounda A Sasaue
B Property y d“b oua 144, Front Street W.
Wetlands )/ YQ:oot suite 310

Terento, ON M5J2L7

Figure 2: Proposed Project Site Location
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3. Project Site Information

The Proposed Project site consist of one (1) parcel located in the Town of Royalston,
Worcester County, Massachusetts. As of December 28%, 2017, OYA has executed a lease

agreement with the landowner. The landowner fully supports the development of the
solar facility.

The following table (see “Table 1: Parcel Details”) and figure (see “Figure 3: Parcels
Boundaries”) illustrates specific parcel information of the Proposed Project and all

abutting/ neighbouring parcels, all which are zoned as RR&A as defined in the Town of
Royalston’s Zoning Map”.

Table 1: Parcel Details

#  Parcel Number Parcel Location Size (acres) Land Use Zone

1 11-55-5 O Athol Road 36.0 RR&A - Rural Residential
and Agricultural District
Abutting Parcels

1 10-55 0 Athol Road 81.0 RR&A - Rural Residential
and Agricultural District
2 10-48 O Warwick Road 82.0 RR&A - Rural Residential
and Agricultural District
3 11-55-4 0 Athol Road 63.10 RR&A - Rural Residential
and Agricultural District
4 1-5 20 Athol Road 3.0 RR&A - Rural Residential
and Agricultural District
5 10-47 32 Athol Road 103.0 RR&A - Rural Residential

and Agricultural District

A

Legend

[] parcel Baundary
B Froperty Boundary Site Boundary

PARCELS
BOUNDARIES

Figure 3: Parcels Boundaries

” Town of Royalston’s Official Zoning Map 2015: http://www.royalston-ma.gov/Wordpress/wp-
content/uploads/2016/12/Royalston Zoning MAP-OFFICIAL-2015 11x17L 051515.pdf
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Section IV [page 14] of the Town of Royalston’s Zoning Bylaw defines the setback requirements
for zoned RRA districts.

Section V. [page 15] outlines the special permit review procedures, and summarized as follow:

1. Initial project review meeting (completed on June 20, 2018)

2. Submit Special permit application and all required attachments

3. Attend planning board meeting to review Special Permit Application for
completeness only

4, Once determined complete, Special Permit Application distributed to various
town department for 35 days review period.

5. Public hearing held within 56 days of ‘application completeness’ determination

6. Decision made within 90 days of completeness

Section VIII. B.

[page 41], Large-Scale Ground-Mounted Solar Photovoltaic Installations,
establishes the criteria and standards for the placement, design, construction, operation,
monitoring, modification and removal of such installation that address public safety, minimize
impacts on scenic, natural and historic resources and to provide adequate financial assurance
for the eventual decommissioning of such installation.

The following table provides a summary of the Town'’s requirements and OYA's current design

and plan:

Table 2: Requirements for Large-Scale Ground-Mounted Solar Photovoltaic Installations

Permits
Required

[Section VIII. B.]

Min. Setback
Requirements

[Section IV. A]

Wetland buffer

[Section IV.]

Minimum lot
Size

[Section IV. A.]

Requirements

Special Permit Approval from the Town Planning
Board

RRA without sewers:

Front: 100’ / Rear: 40’ / Side: 40’

Minimize work in wetlands and 100" wetland buffer.

Minimum lot size required is 3 acres

10

Developer Comment

All the Height and Setbacks
Requirements are met.

See "Appendix A: Site Plan”

All work will occur outside
of state-regulated wetlands
and their buffer zone.

The proposed site area is
more than 3 acres.



Screening /
Buffer
Requirements

[Section VIII. B.

9c.]

If permitted by special permit in residential districts,
the entire perimeter of the project shall have a
vegetated buffer that will screen the view of the
Large-Scale Ground-Mounted Solar Photovoltaic
Installation. The buffer must be sufficiently dense to
block the view of the Large Scale Ground-Mounted
Solar Photovoltaic Installation and appurtenant
structures from all dwellings abutting the property. In
all other districts where site plan approval is given, the
project shall have a vegetative buffer that will screen
the view of the Large-Scale Ground-Mounted Solar
Photovoltaic Installation from the boundary of any
abutting residential premises and from the boundary
of an abutting residential district and/or farm and
forest district.

11
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The majority of this site is
heavily wooded and
sufficient screening will be
provided by the existing
vegetated area within the
buffers that are not
disturbed. A mixture of
native deciduous and
evergreen trees and shrubs
will be provided to
supplement the existing
vegetation as required to
meet the screening
requirements.

See “Appendix A: Site Plan”

See “Figure 17: Visual
Screening Example (Before
and After)”
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As per Section VIII. B. 4. B. 2), “Large-Scale Ground-Mounted Solar Photovoltaic Installations”, in
the Town of Royalston's Zoning Bylaw, the following table summarizes the documents required
for the submission of a Special Permit Application and OYA's comments with regards to the

current design and plan against each requirement:

Table 3: Summary of Special Permit Application Submission Documents

Documents Required

a) Site Plan Showing:

i. Property lines and physical features, including roads, for the
project site

ii. Proposed changes to the landscape of the site, grading,
vegetation clearing and planting, exterior lighting, screening
vegetation or structures

iii. Drawings of the solar photovoltaic installation signed by a
Professional Engineer licensed to practice in the Commonwealth
of Massachusetts showing the proposed layout of the system and
any potential shading from nearby structures.

iv. One or three line electrical diagram detailing the solar
photovoltaic installation, associated components, and electrical
interconnection methods, with all National Electrical Code
compliant disconnects and overcurrent devices.

v. Documentation of the major system components to be used,
including PV panels, mounting systems and inverter

vi. - viii. Name, address, and contact information for proposed
system installer/ Name, address, phone number and signature of
the project proponent, as well as all co-proponents property
ownets, if any / Name, contact information and signature of any
agents representing the project proponent, if any

b) Documentation of actual or prospective access and control
of the project

c) Operation and Maintenance Plan

d) Zoning district designation for the parcel(s) of land
comprising the project site (submission of a copy of a zoning

map with the parcel(s) identified is suitable for this purpose.
e) Proof of liability insurance

f) Payment of financial surety that satisfies Section 15

g) Utility Notification: Evidence that the utility company has
been informed.

12

Developer Comments

See "Appendix A: Site Plan”

See “Section 6" for Visual Screening
explanations for typical vegetation
screening. No lighting is proposed.
Blueprints will be provided prior to
application for Building Permit. We
request that this be a condition of
approval.

See "Appendix C: Line Diagram”

See "Appendix B: Major Equipment
List”

The Proposed system installer is not
known at this point. OYA Solar MA,
LP. is the proposed project
developer and sole proponent of the
generating facility. Stantec is
representing OYA in filing for Special
Permit Application

See “Appendix J: Site Control for site
control documents. OYA has an
executed lease agreement in place
with the landowner of the property,
See “Appendix F. Operations &
Maintenance Plan’

See "Appendix L: Zoning District Map
with Proposed Project Location”

Construction liability insurance is
typically obtained prior to
construction, however, please find
OYA'’s general liability insurance in
"Appendix K: Proof of Liability
Insurance”

See "Appendix G: Decommissioning
Plan” for estimate of cost for
decommissioning. We request that
payment of Financial Surety be a
condition of approval.

See "Appendix I: Utility Notifications
for current utility screening status
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Project Technology

The Project will either be a fixed tilt or single axis tracking solar PV system, utilizing tier
one equipment suppliers. The solar panel modules have been sited to satisfy or exceed
Town zoning ordinances, other than a single, non-critical area variance, with focus on
minimizing visual impacts on surrounding landowners and the community. While 36.0
acres exist under site control, the total area of the solar PV system itself, not fenced area
or basins, will occupy approximately 22.6 acres, which translates into a coverage
percentage of 63%.

OYA will procure Tier-1 panels with a 25-year performance warranty. Panels will be
installed on fixed or tracker-oriented racking to the south and will not exceed 10 feet in
height. See Appendix B: Major Equipment List for list of major equipment and potential
manufacturers.

Electricity generated from panels will be fed to the inverters which ultimately connect
to the electrical grid at the point of interconnection, as determined by the utility
company.

The solar panel will be supported on foundation/posts that will either be driven pile,
helical pile, grouted piles, or screw piles. The posts will be installed into the ground at a
depth adequate to handle engineered loads and mitigate frost heave. Posts can be
pulled from the ground at the end of the system’s useful life with minimal ground
disturbance. Racking, panel and inverter manufacturers will be site-specific, depending
on engineering, topography and array layout. The utility company will provide final
approval of interconnection equipment including transformers, meters, disconnects,
utility poles, and wires, as required by the utility company interconnection tariff. All
equipment is engineered to meet industry, state and federal standards. See below
“Figure 4: lllustration of Types of Foundation Posts” for illustrations of the various types of
foundation/post mentioned above.

LL&&&'& ——

o

Driven Pile Helical Pile Screw Pile Grouted Pile Micro Pile

Figure 4: Illustration of Types of Foundation Posts

13
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Transformers and related equipment will be placed on a concrete slab at grade level.
The utility typically will require poles to be standard electric utility poles with overhead
wires, unless otherwise authorized. Additional poles may be required depending on
the method of interconnection. All non-utility equipment, materials, supplies, concrete
etc. will be removed at the end of the useful life of the project.

25-
20 [-\nh)]
15 W
h
0 s
p r'_‘
5
0 L] U L L U
66,000 Volts 33,000 Volits 19,000 Volts 11,000 Volts 415Volts

SWER
Figure 5: Types of Transmission Poles

All equipment will meet the utility company standards and national standards for
interconnection and safety. In addition, adequate level of insurance coverage and a

signed interconnection agreement will be required, along with continual production
monitoring.
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4. Studies/Report Completed

A site due diligence investigation has been conducted to ensure the suitability of the
proposed project site with respect to avoiding and/or minimizing impacts to sensitive
resource areas. Please see Appendices for detailed Figures and Records. Our site due
diligence investigation included the following studies:

¢ Wetland and Floodplain Assessment

e Desktop Environmental Analysis

e Desktop Cultural and Archeological Analysis
e Desktop Biological Analysis

e Other Environmental Information

See below for more details regarding the purpose of each study.

Wetlands and other waters in the United States (‘U.S.") are protected under Section 404
of the Clean Water Act (‘CWA"). In Massachusetts, wetland resource areas are subject to
the Massachusetts Wetland Protection Act, regulated by the Massachusetts
Department of Environmental Protection (‘MassDEP”), and administered by municipal
conservation commissions. Any activity that involves any discharge of dredged or fill
material into waterbodies in the U.S,, including wetlands, is subject to regulation by the
U.S. Army Corp of Engineers (‘“USACE").

Waters of the U.S. are defined to encompass navigable waters of the U.S.; interstate
waters; all other waters where their use, degradation, or destruction could affect
interstate or foreign commerce; tributaries of any of these waters; and wetlands that
meet any of these criteria, or are adjacent to any of these waters or their tributaries.

A wetland assessment has been conducted based on the official MassDEP Wetlands
mayps as described in MGL Chapter 131, Section 40, Massachusetts Wetland Protection
Act Law and provided in the data set from MassDEP and National Wetland inventory
(See “Figure 6: Wetland Assessment Map”).

An onsite delineation has not been performed. However, wetland scientists from
Stantec conducted an evaluation of the site during a site visit on May 9, 2018. The
purpose of this site visit was to confirm the location of wetlands identified on MassGIS
and identify additional wetlands not found on MassGIS. Based on this information, the
site plan was revised to avoid all wetland areas.

The Site is not in the FEMA's National Flood Zone (See “Figure 7: FEMA Flood Map”").
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4.3 Desktop Environmental Analysis

AE: 1% Annual Chance of Flooding, with BFE
VA AE: Regulatory Floodway
. AH: 1% Annual Chance of 1-3ft Ponding, with BFE

. AO: 1% Annual Chance of 1-3ft Sheet Flow Flooding,
with Depth

. VE: High Risk Coastal Area
D: Possible But Undetermined Hazard
. X: 0.2% Annual Chance of Flooding
@ x.1% Drainage Area < 1 5g. Mi.
. X: Reduced Flood Risk due to Levee
Area Not Included
Area with no DFIRM - Paper FIRMs in Effect

MassGIS Statewide Basemap
MassGIS Topographic Features Basemap

A limited Phase 1 Environmental Site Assessment (‘ESA”) has been conducted in
conformance with the requirements of American Society for Testing and Materials
("ASTM") Designation E 1527-13. The objective of the ESA was to appropriately inquire
historical ownerships and uses of the Proposed Project site and whether if it was in
consistent with good commercial or customary practices as outlined by ASTM's
‘Standard Practice for Environmental Site Assessments: Phase | Environmental Site
Assessment Process, Designation E1527-13". The purpose of ESA was to identify, to the
extent feasible, adverse environmental conditions, including recognized environmental
conditions ("RECs") of the Proposed Project site based on desktop review from the

following resources or records:

e Historical Resources
e Environmental Records
¢ Environmental Remediation Records
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Historical Resources

Reviewing historical resources provided greater understanding of the type of activities
on site as well as the prior land use. This information is helpful in assessing potential
environmental contamination on or near the Proposed Project site. Review of the
following resources were conducted:

e Aerial Photography

Historical aerial photographs have been obtained from the Environmental Data
Resource (‘EDR’), a third-party database search. Aerial photographs were also
obtained from Google Earth. No indications of REC's were identified during the
review of these photographs.

e Historical Fire Insurance Maps

Fire insurance maps were developed for use by insurance companies to depict
facilities, properties, and their uses for many locations throughout the United States.
These maps provide information on the history of prior land use and are useful in
assessing whether there may be potential environmental contamination on or near
the Site. These maps, which have been periodically updated since the late 19%
century, often provide valuable insight into the historical uses of the site.

Historical USGS 7.5-Minute Topographic Maps and Current Topographic Map (see
Figure 8) of the area were reviewed to help identify past and existing site usage and
areas of potential environmental concern.
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Desktop Analysis of the Massachusetts Cultural Resource Information System
("MACRIS") mapping database identifies historic resource information maintained by
the Massachusetts Historical Commission ("MHC"). The database was obtained from
MassGIS website.

The database provided us with the following information:

e Historical sensitive areas and districts
e Inventory points containing the location of buildings, burial grounds, structures
and objects (e.g. statues, monuments, walls)

A site visit, performed by a wetland scientist, was conducted to confirm wetland areas
using GPS equipment. The information collected was provided to a surveyor to produce
a topographic survey using LIDAR data that incorporated the confirmed wetland
locations. This survey was used to produce the design drawings and facilitate the
stormwater management design and report.
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Rare, threatened, and endangered species are those with specific regulatory protection
under the federal and/or Massachusetts Endangered Species Act (‘MESA”) or other
federal and state laws. A desktop review of the existing wildlife and plant species
recorded in the vicinity of the project was conducted for the Proposed Project site.

Review of Habitat of rare animal and plant as defined by Massachusetts Natural
Heritage and Endangered Species Program (‘NEHSP”) created under MESA. NEHSP is
responsible for protecting rare animal and plant species and their habitats from being
displaced or destroyed. NEHSP define the habitat into 2 groups according to the
review process.

e Priority Habitat: These are areas known to be populated by state-listed rare
species of animals or plants. Any project that could result in the alteration of
more than two acres of Priority Habitat is subject to NHESP regulatory review.

e Estimated Habitat: These are a sub-set of Priority Habitats that are based on
the geographical range of state-listed rare wildlife - particularly animals that
live in and around wetlands. If the project is proposed for one of these areas
and the local Conservation Commission requires filing a Notice of Intent
(“NOI") under the Wetlands Protection Act

An online inquiry regarding federal T/E species has been made to the US Fish and
Wildlife (USFWS) (See “Appendix D: IPac Resource List")
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4.7 Other Environmental Issues

Geology and Soils

O\)OSOLAR

Custom Soil Report (in “Appendix E: Soil Report”) is prepared using United States
Department of Agriculture’s (‘USDA)” Natural Resources Conservation Services (‘NRCS”).
Below Figure shows the Soil Classification of the Project Boundary.

Custom Soil Resource Report
Soil Map

H z
5 Map Scale: 1:3,400  printed on Alandscape (11" x 8.57) shest. s
LY 0 0 100 20 E i
A o 150 a0 an a0
WGSB4 Edge tics: UTM Zone 18N WGS84
Map Unit Symbol Map Unit Name Acres in AQI Percent of AOI
59A Bucksport and Wonsqueak 3.6 9.4%
mucks, 0 to 2 percent slopes
365B Skerry fine sandy loam, 3to 8 1.8 4.6%
percent slopes
908C Becket-Skerry association, 0 to 2486 64.4%
15 percent slopes, extremely
stony
917B Pillsbury-Peacham association, 8.2 21.6%
0 to 8 percent slopes,
extremely stony
Totals for Area of Interest 38.2 100.0%

Figure 13: Soil Survey Map of the Proposed Project Site
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The predominant surface feature at the Proposed Project site is identified as Thin Till
with swamp and marsh deposits and wetlands as per the Surficial Geologic Map below.

Legend

) Property Boundary Material Map
Surficial Geology

Surficial Geology

[ Bedrock Outcrops kg
[ Areas of Abundant Outcrops N ‘3:- OWQs.0x
= Thin Till @
B Thick Till OYA SOLAR

144, Front Street W.
B Artifical Fill SULSIO
™% swamp and Marsh Deposits oron;
[ Wetlands

Figure 14: Surficial Geology Material Map
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The protected and recreational open space maps contains the boundaries of
conservation lands and outdoor recreational facilities in Massachusetts. The proposed

project is surrounded by protected open space, illustrating that the proposed project
will not be visible from the roads.

fo,  Royalston
Common
Histaric
District

poyalston

Legend PUBLIC OPEN SPACE
B8 Parcel Boundary N AREQ\i SOLAR

5 Public Open Space Areas —,g: OMQizqien 1, Front Street W,
0 Wetlands Suite 310

Toronto. ON M5] 2L7

Figure 15: Public Open Space Areas Map
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Table 4: Impact Summary

#

Type of
Finding
Known Historical
Environmental
Condition Onsite
Known

Environmental
Releases

Biological
Resource
(Threatened/
Endangered
Species)

Biological
Resource
(Wetlands and
Waterways)

Cultural
Resource
(Historic
Structures)

Desktop Assessment

None identified

None identified

Federal rare species may exist on
site. According to IPaC documents
these may include transient species
such as Northern Long-eared Bat,
and various bird species.

State-regulated wetland resources
are located on site.

None identified
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Required Actions

None

No further action required

Migratory birds - Follow appropriate
regulations and consider
implementing appropriate
conservation measures

Site plan avoids all state-regulated
wetland areas and their buffer zones.

No further action required
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5. Existing Drainage

OYA understands that there will be some disturbance to the natural flow. As such, OYA
has contracted Stantec to provide a Stormwater Management Report. The storm
management design will be prepared by a Professional Engineer and will be
compliance with the Massachusetts Stormwater Management Standards.

See Appendix M: Stormwater Management Report

6. Visual Screening

OYA will design, provide and maintain effective year-round screening to inhibit the view
of the Proposed Project site, including photovoltaic installations, and all appurtenant
structures from abutting neighbors and adjacent parcels and roadways. Visual
Screening will be provided during the time from the Commercial Operation date
through the end-of-life of the project.

Visual Screening may include vegetation consisting of a continuous fifteen-foot,
required as per the Town of Royalston’s bylaw, wide strip of trees and shrubs (hedges)
planted in staggered pattern comprised of a selection of diverse plant material that is
native, non-invasive and locally significant. The planting ration will be at a ratio of 60%
coniferous vegetation and 40% multi-stem deciduous vegetation to provide year-round
screening as well as visual interest.

Visual Screening will be provided that will address town requirements. Much of the site
is heavily wooded, and area that falls within the buffer will remain mostly undisturbed.
Supplemental planting will be provided as required to meet visual buffer requirements.
For the purposes of clarification, “line of sight” is defined as any direct line drawn on a
geo-referenced map that originates from any point within the Residence that intersects
with any portion of the Facility, excluding the Connection line, or related security
fencing. All such lines must be obstructed by the visual barrier.

Buffer

Property Line
Road

Line of sight

Figure 16: Line of Sight
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6.1 Visual Screening Analysis

In a typically visual screening example, the vegetation around the Solar Project will cover
the line of sight from neighbouring residences and the adjacent roadway. However,
since the proposed site is already wooded, the installation should be able to take
advantage of non-disturbance of the wooded area to address screening with minimal
supplemental vegetation required. In other words, there will not be any significant
difference between the existing site and site with solar facility.

Existing Site

Site with Solar Fazility

Site after Visual Scraening

Figure 17: Visual Screening Example (Before and After)
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Figure 19: Typical Vegetation Surround Solar Project Fence
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Trees and Hedges: Many species of spruce trees (i.e. evergreens) are widely used for
screening due to their resistance to drought, high tolerance to wet soil, pest resistance
and the need for minimal care. Spruce trees generally grow approximately 8 to 16 inches
per year, are non- invasive and compete against grass and weeds while also being deer-
resistant.

Norway Spruce Colorado Blue Spruce Black Hill Spruce

Figure 20: Spruce Trees as Visual Screening Vegetation
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7. Interconnection Process

The proposed project is located in the utility territory owned by Massachusetts Electric
(d/b/a National Grid). Prior to construction, any new distributed generation facilities
must apply to the utility for interconnection. In addition, as part of the SMART Program,
an interconnection agreement must be signed with the utility before we are qualified
for any incentives.

Typically, electricity generated from the solar facility are directed to the closest utility
owned substations (i.e. the point of common coupling ("“PCC")) via wires that are either
on poles or located underground. The substation controls the voltage via three-phase
electric power. The substations are connected to high-voltage transmission lines that
carry the electricity over long distances to communities. Electricity from transmission
lines are reduced to lower voltages at substations and distributed to homes and
businesses.

The closest three-phase substation to the proposed project is approximately 5940 feet.

The distributed generation application for interconnection has been submitted to the
utility company. The utility has conducted preliminary studies of our application and is
ready to proceed to Impact Study. See Appendix I: Utility Notifications of the current
stage in which our project is being screened at.
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8. Construction Timeline

Construction activities are expected to begin after satisfying all utility and regulatory
requirements and is expected to take 6 to 8 months, including 2 months for
commissioning. Installation posts at different depths and lengths will accommodate
the minimal sloping on the site preventing the need for grading and fill activities.
Grading and minor excavation may be needed for the inverter pads to ensure the slab
is leveled. The inverter pad will be used to house all the electrical components of the
generating facility. All necessary equipment supplies will be delivered within 2 to 4
weeks period at the start of construction, except the transformer which will be delivered
1 week before its installation. A temporary delivery direction sign may be installed at the
start of construction upon approval from the Royalston Department of Public Works.
Temporary staging will be off-road at the site entrance. Disposal of waste material will
comply with all local, state and federal regulations and best practices.

Table 5: Construction Timeline

Milestone Timeline
Mobilization 3 days
Road Construction 2 weeks
Fencing 2 weeks
Racking Delivery 3 days
Module Delivery 2 days
Other Electrical material delivery 1 week
Racking installation 3 weeks
Module installation 3 weeks
Transformer Delivery 2 days
Transformer Installation 2 weeks
High Voltage installation 1 month
Commissioning 2-3 month

OYA will follow any restrictions from the Planning Board on:

e Hours for construction work
e Hours for delivery of equipment
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9. Decommissioning plan

Decommissioning will include the removal of all the solar array. cables, electrical
components, accessory structures, fencing and other ancillary facilities depending upon
the discussion between OYA and Landlord. Because this project includes maintains
vegetation on site, the soil will be excellent for agricultural utilization upon
decommissioning.

Detailed decommissioning plan includes:

All cables and conduit will be removed.

PV modules will be removed from racking and sold or transported to a recycling
facility.

Racking equipment will be dismantled and removed, and either re- used or sold
for scrap.

Inverters, transformers, switchgear etc. will be re-sold or scrapped per industry
best practices and regulations.

The security fence will be removed.

The site will be returned to its preconstruction condition or similar state

See “Appendix G: Decommissioning Plan”
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Appendix A: Site Plan



“See Separately Bound drawings Dated July 5, 2018 consisting of the following:

Cover Sheet

EX-1 - Existing Conditions

EX-2 - Existing Conditions

C-1 - Site Preparation and Erosion Control Plan
C-2 - Site Preparation and Erosion Control Plan
C-3 - Layout and Materials Plan

C-4 - Layout and Materials Plan

C-5 - Grading, Drainage and Utilities Plan

C-6 - Grading, Drainage and Uetilities Plan

C-7 - Details

C-8 - Details”



Appendix B: Major EQuipment



Major Equipment List

Equipment Manufacturer

Modules Heliene

Inverter with

Sungrow
Transformer 9

Racking TBD

*See data sheets for detail specifications

Model

340 Wp; 72-Cell
Monocrystalline Modules

SG2500 U

Fixed Tilt or Single Axis
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Appendix D: IPac Resource List



IPaC U.S. Fish & Wildlife Service

IPaC resource list

This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly affected by activities in the project area. However, determining the likelihood
and extent of effects a project may have on trust resources typically requires gathering additional
site-specific (e.g., vegetation/species surveys) and project-specific (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
office(s) with jurisdiction in the defined project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Project information

NAME
OYA Raman Solar

LOCATION
Worcester County, Massachusetts

Local office

New England Ecological Services Field Office

L (603) 223-2541
B (603) 223-0104

70 Commercial Street, Suite 300
Concord, NH 03301-5094


https://ecos.fws.gov/ipac/



http://www.fws.gov/newengland

EFndangered species

This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of influence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly affected by activities in that area (e.g., placing a
dam upstream of a fish population, even if that fish does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water flow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential effects to species, additional site-specific and
project-specific information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be presentin the area
of such proposed action” for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local office and a species list which fulfills this requirement can
only be obtained by requesting an official species list from either the Regulatory Review section in
IPaC (see directions below) or from the local field office directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an official species list by doing the following:

1. Log in to IPaC.

2. Go to your My Projects list.

3. Click PROJECT HOME for this project.
4. Click REQUEST SPECIES LIST.

Listed species! and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the fisheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries?).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially affected by activities in this location:

Mammals
NAME STATUS


https://www.fws.gov/ecological-services/
https://www.fisheries.noaa.gov/topic/consultations/endangered-species-act-consultations
http://www.nmfs.noaa.gov/pr/species/esa/listed.htm
https://www.fws.gov/endangered/laws-policies/esa.html
https://ecos.fws.gov/ipac/status/list
https://www.fisheries.noaa.gov/

Northern Long-eared Bat Myotis septentrionalis Threatened
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9045

Critical habitats

Potential effects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

Certain birds are protected under the Migratory Bird Treaty Act! and the Bald and Golden Eagle
Protection Act2.

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

e Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php

e Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php

¢ Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

The birds listed below are birds of particular concern either because they occur on the USFWS Birds
of Conservation Concern (BCC) list or warrant special attention in your project location. To learn
more about the levels of concern for birds on your list and how this list is generated, see the FAQ
below. This is not a list of every bird you may find in this location, nor a guarantee that every bird on
this list will be found in your project area. To see exact locations of where birders and the general
public have sighted birds in and around your project area, visit the E-bird data mapping tool (Tip:
enter your location, desired date range and a species on your list). For projects that occur off the
Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird
species on your list are available. Links to additional information about Atlantic Coast birds, and
other important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.



https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/9045
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

For guidance on when to schedule activities or implement avoidance and minimization measures to
reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at
the top of your list to see when these birds are most likely to be present and breeding in your

project area.

NAME

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but
warrants attention because of the Eagle Act or for potential
susceptibilities in offshore areas from certain types of development
or activities.
https://ecos.fws.gov/ecp/species/1626

Black-billed Cuckoo Coccyzus erythropthalmus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.
https://ecos.fws.gov/ecp/species/9399

Bobolink Dolichonyx oryzivorus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Canada Warbler Cardellina canadensis
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Evening Grosbeak Coccothraustes vespertinus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Prairie Warbler Dendroica discolor
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

BREEDING SEASON (IF A
BREEDING SEASON IS INDICATED
FOR A BIRD ON YOUR LIST, THE
BIRD MAY BREED IN YOUR
PROJECT AREA SOMETIME WITHIN
THE TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS
ACROSS ITS ENTIRE RANGE.
"BREEDS ELSEWHERE" INDICATES
THAT THE BIRD DOES NOT LIKELY
BREED IN YOUR PROJECT AREA.)

Breeds Dec 1 to Aug 31

Breeds May 15 to Oct 10

Breeds May 20 to Jul 31

Breeds May 20 to Aug 10

Breeds May 15 to Aug 10

Breeds May 1 to Jul 31


https://ecos.fws.gov/ecp/species/1626
https://ecos.fws.gov/ecp/species/9399

Rusty Blackbird Euphagus carolinus Breeds May 10 to Jul 20
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Wood Thrush Hylocichla mustelina Breeds May 10 to Aug 31
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Probability of Presence Summary

The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the FAQ
“Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting to
interpret this report.

Probability of Presence (»)

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week months.)
A taller bar indicates a higher probability of species presence. The survey effort (see below) can be
used to establish a level of confidence in the presence score. One can have higher confidence in the
presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in the
week where the species was detected divided by the total number of survey events for that
week. For example, if inweek 12 there were 20 survey events and the Spotted Towhee was
found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of presence
is calculated. This is the probability of presence divided by the maximum probability of presence
across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any
week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25=0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.

Survey Effort (l)

Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.



To see a bar's survey effort range, simply hover your mouse cursor over the bar.

No Data (-)
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe

Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on all
years of available data, since data in these areas is currently much more sparse.

probability of presence breeding season | survey effort — no data
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Tell me more about conservation measures | can implement to avoid or minimize impacts to migratory birds.

Nationwide Conservation Measures describes measures that can help avoid'and minimize impacts to all birds at
any location year round. Implementation of these measures is particularly important when birds are most likely to
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to
occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specified location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identified as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to offshore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the E-bird Explore Data Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my specified location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .



http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
http://ebird.org/ebird/GuideMe?cmd=changeLocation
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do | know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in offshore areas from
certain types of development or activities (e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also offers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results files underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping_ of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if | have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be
in your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring
in my specified location”. Please be aware this report provides the “probability of presence” of birds within the 10
km grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look


https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php

carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey effort is the key component. If the survey effort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey effort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or
minimize potential impacts from your project activities, should presence be confirmed. To learn more about
conservation measures, visit the FAQ “Tell me about conservation measures | can implement to avoid or minimize
impacts to migratory birds” at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands

Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory

Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to update
our NWI data set. We recommend you verify these results with a site visit to determine the actual
extent of wetlands on site.

This location overlaps the following wetlands:

FRESHWATER EMERGENT WETLAND
PEM1C
PEM1E


http://www.fws.gov/refuges/
http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PEM1C
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PEM1E

FRESHWATER FORESTED/SHRUB WETLAND
PFO1/4C
PFO1E

A full description for each wetland code can be found at the National Wetlands Inventory website

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may
affect such activities.


https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PFO1/4C
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PFO1E
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx

Appendix E: Soil Report
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts,
Northwestern Part
Survey Area Data: Version 11, Oct 6, 2017

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 11, 2014—Apr 19,
2016

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Bucksport and Wonsqueak 3.6
mucks, 0 to 2 percent slopes

Skerry fine sandy loam, 3 to 8 1.8
percent slopes

Becket-Skerry association, 0 to 24.6
15 percent slopes, extremely
stony

Pillsbury-Peacham association, 8.2

0 to 8 percent slopes,
extremely stony

Totals for Area of Interest 38.2

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

12
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The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

13
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Worcester County, Massachusetts, Northwestern Part

59A—Bucksport and Wonsqueak mucks, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2ty70
Elevation: 0to 1,770 feet
Mean annual precipitation: 31 to 95 inches
Mean annual air temperature: 27 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Bucksport and similar soils: 48 percent
Wonsqueak and similar soils: 41 percent
Minor components: 11 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bucksport

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material and/or woody organic material

Typical profile
Oa1t-0to 12 inches: muck
Oa2 - 12 to 25 inches: muck
Oa3 - 25 to 45 inches: muck
Oa4 - 45 to 65 inches: muck

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 21.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Description of Wonsqueak

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
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Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave

Across-slope shape: Concave

Parent material: Herbaceous organic material over loamy till

Typical profile
Oa1t - 0 to 8 inches: muck
OaZ2 - 8 to 32 inches: muck
2Cgqg - 32 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Very high (about 18.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Peacham, very stony
Percent of map unit: 6 percent
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Brayton, very stony
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Telos, very stony
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No
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Croghan
Percent of map unit: 1 percent
Landform: Outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

365B—Skerry fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2w9p8
Elevation: 260 to 1,210 feet
Mean annual precipitation: 31 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Skerry and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Skerry

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy lodgment till derived from granite and gneiss and/or schist
over sandy lodgment till derived from granite and gneiss and/or schist

Typical profile
Ap - 0 to 6 inches: fine sandy loam
Bs1 - 6 to 20 inches: gravelly fine sandy loam
Bs2 - 20 to 25 inches: gravelly fine sandy loam
Cd1 - 25 to 34 inches: gravelly loamy sand
Cd2 - 34 to 65 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 21 to 43 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.01 to 1.42 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
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Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Colonel
Percent of map unit: 6 percent
Landform: Mountains, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: No

Becket
Percent of map unit: 4 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Rises, rises
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Brayton
Percent of map unit: 3 percent
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Hermon
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Rises, rises
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
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908C—Becket-Skerry association, 0 to 15 percent slopes, extremely
stony

Map Unit Setting
National map unit symbol: 2x9ny
Elevation: 820 to 1,280 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Becket, extremely stony, and similar soils: 45 percent
Skerry, extremely stony, and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Becket, Extremely Stony

Setting

Landform: Mountains, hills

Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional): Mountainbase, mountainflank, side slope,
nose slope, interfluve

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Loamy lodgment till derived from granite and gneiss and/or schist
over sandy lodgment till derived from granite and gneiss and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
E - 2 to 4 inches: fine sandy loam
Bhs - 4 to 5 inches: fine sandy loam
Bs1 - 5to 7 inches: fine sandy loam
Bs2 - 7 to 14 inches: fine sandy loam
Bs3 - 14 to 24 inches: gravelly sandy loam
BC - 24 to 33 inches: gravelly sandy loam
Cd - 33 to 65 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 15 percent
Percent of area covered with surface fragments: 6.0 percent
Depth to restrictive feature: 21 to 43 inches to densic material
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.01 to 1.42 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Skerry, Extremely Stony

Setting

Landform: Mountains, hills

Landform position (two-dimensional): Backslope, footslope

Landform position (three-dimensional): Mountainflank, mountainbase, side slope,
nose slope, interfluve

Down-slope shape: Convex

Across-slope shape: Linear

Parent material: Loamy lodgment till derived from granite and gneiss and/or schist
over sandy lodgment till derived from granite and gneiss and/or schist

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
E - 2 to 4 inches: fine sandy loam
Bhs - 4 to 6 inches: fine sandy loam
Bs1 - 6 to 20 inches: gravelly fine sandy loam
Bs2 - 20 to 25 inches: gravelly fine sandy loam
Cd1 - 25 to 34 inches: gravelly loamy sand
Cd2 - 34 to 65 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 15 percent
Percent of area covered with surface fragments: 6.0 percent
Depth to restrictive feature: 21 to 43 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.01 to 1.42 in/hr)
Depth to water table: About 19 to 34 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Pillsbury, extremely stony
Percent of map unit: 6 percent
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, mountainflank, side slope,
nose slope, interfluve
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Microfeatures of landform position: Open depressions, open depressions, closed
depressions, closed depressions

Down-slope shape: Concave

Across-slope shape: Concave

Hydric soil rating: Yes

Berkshire, extremely stony
Percent of map unit: 5 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountainbase, side slope,
nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Monadnock, extremely stony
Percent of map unit: 5 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainbase, mountainflank, side slope,
nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Tunbridge, extremely stony

Percent of map unit: 4 percent

Landform: Mountains, hills

Landform position (two-dimensional): Shoulder, backslope, summit

Landform position (three-dimensional): Mountainflank, mountainbase, interfluve,
side slope, nose slope

Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

917B—Pillsbury-Peacham association, 0 to 8 percent slopes, extremely
stony

Map Unit Setting
National map unit symbol: 9c0q
Elevation: 0 to 2,100 feet
Mean annual precipitation: 39 to 55 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 120 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Pillsbury and similar soils: 45 percent
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Peacham and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pillsbury

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Friable coarse-loamy eolian deposits over dense coarse-loamy
lodgment till derived from granite and gneiss

Typical profile
A - 0to 4 inches: gravelly fine sandy loam
Bg - 4 to 14 inches: gravelly fine sandy loam
Bw - 14 to 24 inches: gravelly fine sandy loam
Cd - 24 to 65 inches: gravelly fine sandy loam

Properties and qualities

Slope: 0 to 8 percent

Percent of area covered with surface fragments: 9.0 percent

Depth to restrictive feature: 15 to 35 inches to densic material

Natural drainage class: Poorly drained

Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 0 to 18 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Description of Peacham

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Highly-decomposed herbaceous organic material over dense
coarse-loamy lodgment till derived from granite and gneiss

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
Oa - 2 to 11 inches: highly decomposed plant material
Bg - 11 to 14 inches: fine sandy loam
Cd - 14 to 18 inches: fine sandy loam
Cd - 18 to 65 inches: gravelly fine sandy loam
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Properties and qualities
Slope: 0 to 3 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 6 to 18 inches to densic material
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Hydric soil rating: Yes

Minor Components

Peru
Percent of map unit: 10 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Wonsqueak
Percent of map unit: 6 percent
Landform: Bogs
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Chocorua
Percent of map unit: 4 percent
Landform: Bogs
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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OYA Solar's maintenance and operations philosophy is to design an O&M program that
meets the business requirements specific to an asset, and then deliver that program
through a technically capable team using the best available practices and procedures
in the current market. While this philosophy is relatively simple and straightforward, it
has been a philosophy that has enabled OYA Solar to become one of the leading energy
companies in today's market. OYA Solar develops an annual maintenance plans based
on the OEM recommended maintenance for all equipment deployed to a project.

OYA Solar internally monitors energy delivery daily and we publish an in-depth project
performance report on a monthly basis. We employ continuous modeling, which
includes but is not limited to, pattern recognition and statistical outlier detection to
identify temperature and performance outliers, vibration monitoring to assist in
component failure or malfunction detection, and various performance models to detect
sub-optimal energy production. This data is acquired from the project SCADA into our
Enterprise Pl System, and then pushed to our various analytical environments. A key
component of OYA Solar's O&M solution is the use of our Renewables’ Performance
Monitoring Center (‘RPMC") and Data Analytics. This centralized service monitors the
performance of every single system within Renewables’ portfolio utilizing the Enterprise
OSI PI Software developed specifically for Solar Technologies. Data can be provided to
facility owners via various means including but not limited to SFTP, PI to PIl, and ICCP (if
applicable).

e Recording and reading alerts regarding data communication issues, availability
of the system, sub-optimal performance, and other equipment problems

e Monitoring of performance to determine and schedule optimum times to carry
out preventative and site maintenance tasks such as panel washings and
vegetation abatement. Resolving issues which can be addressed from a remote
location such as equipment resets

¢ Mobilizing personnel to the site promptly when needed, and ensuring personnel
possess the appropriate training, tools, and spare parts to resolve the problem in
minimal time

Identifying performance trends for projects through measurement tools at the
individual equipment type by make and model in order to optimize performance and
inform future procurement decisions.



e Plant Performance Engineering

As part of OYA Solar's Monitoring and Control Center Service, the performance of the
Project will be monitored and analyzed to ensure that it is performing as expected. If
any anomalies are identified, OYA Solar will organize a technical team to identify the
root cause and remedy the performance deviation as quickly as possible. OYA Solar's
approach to unscheduled maintenance is outlined below.

e Approach to Unscheduled Maintenance

Upon identification of an issue through Renewables M&D Center and Plant
Performance Engineering:

e Advanced performance monitoring tools or technical experts alert Operations
Team to a potential or an actual problem

e Operations Team will evaluate the problem and categorize it as a critical or
noncritical repair

e In-house experts make an attempt to identify the cause of the problem and
develop a detailed plan and timeline to rectify the issue

e For warranty repairs: Renewables contacts the warranty provider to place a claim.

e For non-warranty repairs, Renewables will develop a remedial plan including a
timeline and budget based on the nature of the repair required (see below)

¢ Once notified of a warranty repair claim, the warranty provider has a defined
timeline to produce a plan of action and remedy the problem based on the
nature of the repair required (see below)

Critical repairs are those that entail the loss of power production or the loss of
production recording, or situations that present a potential safety hazard. These usually
fall under the system warranty and require resolution within 48 hours.

Non-critical repairs are all other repairs and usually entail intermittent loss of
communications with the array. Many also fall under the system warranty and require
resolution within two weeks.
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This Decommissioning Plan describes how OYA plans to restore the Project Location
into a clean and safe location for future uses, after the end of the life of the solar project
(“Project’). The plan outlines all steps OYA will take in decommissioning the project and
methods that will be taken to mitigate potential negative environmental impacts.

Decommissioning involves the removal of solar equipment, the management of excess
materials and waste, and the restoration of Project Location to allow for the future use
of the land. Decommissioning takes 6 to 10 months.

Prior to construction, conditions of the Project Location will be documented, including
photographs and Phase | Environmental Site Assessment report that will be stored for
decommissioning.

Prior to decommissioning, OYA will reach out and meet with the landowner to discuss
their preferences and OYA's commitment and obligation to restore the Project Location
to its pre-construction condition or similar state. Decommissioning and restoration
activities will adhere to industry best practices at the time of decommissioning. Similar
to the construction phase, an on-site manager will be present while decommissioning
activities are taking place.

This decommissioning plan is based on current procedures and OYA's experience. These
procedures are subject to revision based on the engineering and environmental
regulations and industry best practices at the time of decommissioning. Prior to
decommissioning, various procedures will be assessed to ensure decommissioning is
safe and minimizes the potential of impact on the environment. Soil erosion and
sedimentation control measures, as well as other mitigation measures used during
construction will be implemented during the decommissioning phase and will remain
until the site is stabilized.

In the unlikely event that construction ceases prior to the Project reaching Commercial
Operational Date (‘COD”") and is not expected to restart, the project will be



decommissioned. All installed equipment will be removed and the land will be
revegetated by seeding.

When the project ceases operation, typically thirty years or more after operation, the
installed equipment will be removed and reused/recycled. Removal of equipment will
be completed per the decommissioning plan expressed to the landowner, industry best
practices, and manufacturers’ recommendations.

After the Project has been disconnected from the electrical grid, all of the equipment
will be dismantled and removed as outline below:

Table 1 - Equipment Dismantling and Removal

Equipment Description
Above-ground
PV Arrays ¢ Disconnect all above ground wiring, cables, and electrical

interconnections

¢ Remove photovoltaic (‘PV") modules from racks and
temporarily store on-site in delineated area before removal
by truck to appropriate facilities

¢ Dismantle and remove all racks and support structures,
including extraction of in-ground support structures (see
below). Temporarily store on-site before removal by truck to
recycling facilities

Inverter ¢ Disconnect and remove all electrical equipment
Stations, ¢ Remove inverters and associated components including
Substation combiners, medium voltage transformers, switch gear,

overhead poles, and transport off-site to appropriate facility
e Unbolt substation and remove from the foundation with a
crane and dismantle all other substation components and
transport off-site to an appropriate facility
¢ Remove concrete foundations for inverter stations and
substation components (see below)



Access road
and other
components

Below Ground
Underground
cables

Equipment
foundations

Consult with landowners to determine if access roads
should be left in place for their continued use

If one or more access road is removed after consultation
with the landowners, the aggregate materials will be
excavated by a backhoe/front-end loader, along with any
underlying geotextile fabric

All compacted areas will be tilled in a manner adequate to
restore the sub-grade material to the proper density and
depth, consistent with the surrounding area. Clean and
compatible sub-grade material, followed by topsoil will be
applied as appropriate

Overhead lines and poles that are not owned by the utility
will be removed along with associated equipment (isolation
switches, fuses, metering) and holes will be filled in with
clean fill or on-site fill, as appropriate

Removal of the perimeter fencing, followed by removal of
fence pole foundations

Underground electrical lines running between inverters and
the substation will either be removed or cut and left in place
approximately 3 feet below ground

The substation foundation will be removed to a depth of 3
feet below grade and covered with fill. Inverter stations and
steel racking for the solar modules will have foundations
that require removal. These foundations will likely consist of
steel piles but may also include concrete. It is anticipated
that structures will be fully removed from the ground and
that the affected area shall be backfilled as necessary

In the event that a structure breaks during excavation, it is
not anticipated that any waste materials will be left on-site
with the possible exception of foundations or steel piles
broken off below 3 feet in depth and/or disconnected
underground electrical wires buried below 3 feet in depth.
Waste concrete will be recycled off-site by a concrete
recycler or crushed on-site and used as backfill material

All foundation materials will be removed from the site via
truck and managed at appropriate facilities



Decommissioning has the potential to have environmental impacts, for example there
is a potential for disturbance (erosion, silt and sediment runoff) to adjacent
watercourses. OYA's mitigation strategies will be utilized during the decommissioning
process, like those in the construction phase. These implementations will remain until
the site is stabilized.

The use of construction machinery will result in escalated levels of noise. To avoid the
impact, work will take place during daylight hours and adhere to local noise bylaws.

After the decommissioning of the project, the site will be restored to a vegetated state
status or the condition for the future intended land use.

Project equipment will be removed, and at the landowner's request will either be left or
graded to restore terrain profile. The land may be seeded to help stabilize soil conditions,
enhance soil structure, and increase soil fertility.

If there is a body of water, OYA will ensure that the operation of the solar facility will not
produce sediments which could pollute the water, and the body of water will be
restored so that the post-decommissioning off-site drainage pattern and quality and
guantity of storm water will be similar to pre-construction levels.

Prior to the end of decommissioning, a site visit will be conducted to ensure post-
decommissioning status satisfies agreements set in place by with the landowner.

Excess materials and wastes produced during the decommissioning phase will be
removed from the site and reused, recycled, or disposed of. OYA will attempt to
maximize recycling and reuse and will work with manufacturers, local subcontractors,
and waste materials companies to separate and remove the materials off the property.
OYA and its contractors will be responsible for the logistics of collecting and recycling
the PV modules and will do so according to regulations and industry best practices at
the time of decommissioning.



Table 2: - Managing Excess Materials and Waste

Material/Waste Means of Managing Excess Materials and Waste

PV panels If there is no possibility for reuse, the PV panels will either be
returned to the manufacturer for appropriate
recycling/disposal or will be transported to a facility where
the glass, metal, and semiconductor materials will be
separated and recycle. PV panels will be managed as per
good management practices that are in effect at the time of
decommissioning

Metal array These materials will be recycled off-site at an approved
mounting racks facility or managed as per good management practices that
and steel supports  are in effect at the time of decommissioning

Transformer and Oil from the transformers will be removed on-site to reduce
substation the potential for spills and will be transported to an approved
components facility for disposal. The substation and step-up transformers

at the inverter station will be transported off-site to be sent
back to the manufacturer, recycled, reused, or safely disposed
of off-site in accordance with standards and good practices

of the day

Inverters, fans, The metal components of the inverters, fans, and fixtures will

fixtures be recycled, where possible. The remaining components will
be disposed of according with standards and good practices
of the day

Gravel (or other The materials will be removed from the project location by

granular) truck where the aggregate can be processed for salvage and
then be reused as fill for construction

Geotextile fabric During excavation of the aggregate, geotextile that is picked
up will be sorted out and be disposed of off-site

Concrete Concrete foundations will be broken down and transported

inverter/transformer for recycling

foundations

Cables and wiring The electrical wiring that connects the substation to the
Point of Common Coupling (“PCC") will be disconnected and
recycled or disposed of at an appropriate facility. Support
poles, if made of untreated wood will be chipped for reuse or
disposed of off-site. Associated electronic equipment
(isolation switches, fuses, metering) will be transported off-
site to be sent back to the manufacturer, recycled, reused, or
safety disposed of in accordance with prevailing standard

practices

Fencing Fencing will be removed and recycled at a metal recycling
facility

Debris Remaining debris from the site will be removed

Recyclable and residual waste materials will all be removed from the site by licenced
contractors. It is not expected that any waste materials will be left on-site except for
foundations or steel piles that may break below grade during removal and/or

5



disconnected underground electrical wires buried at 3 feet in depth. The final decision
on waste disposal or recycling will be made by the on-site contractor, according to
regulations and adhering to industry best practices at the time of decommissioning.
Given that the methods for managing wastes and recyclables may change in the future,
the information in this report will be updated approximately 6 months prior to the start
of decommissioning to conform to future local and state regulations as well as industry
best practices.

While the decommissioning plan assumes that the Project Location is returned back to
a vegetated state, the actual decommissioning will depend on the future use of the
Project Location. Certain facilities may be utilized for future uses, such as the
transmission facilities, roads, and drainage features. The extent that the actual
decommissioning adheres to the decommissioning plan is subject to the future Project
Location use that is to be negotiated with the landowner.

Table 3 is a sample list of decommissioning tasks and estimated costs that New York
State Energy Research & Development Authority (NYSERDA) provided as guidance in
their Decommissioning Solar Panel Systems fact sheet (See Appendix A). Although
developed for projects in New York State, we feel that the estimated costs can be relied
on as an estimate for projects in Massachusetts. The estimated costs listed are for a 2
MWac community solar system, which when scaled up for a 5 MWac solar project, is
$247,250 ($150,500 at current costs) (See Table 4).

OYA proposes that an Escrow Account, Surety Bond, or Letter of Credit be established
upon COD, according to the proposed funding schedule found in Table 4. 20% of total
project decommissioning cost shall be established on a linear basis (2% per year for
years 1-10) by year 10 with linear increases over time (8% per year for years 11-20) until
the instrument reaches 100% by year 20 of operation. This would allow OYA to put
income generated by the solar energy project towards the instrument and would
minimize decommissioning and restoration from overly negatively impacting the
Project’'s economic viability.



Table 3 - Sample List of Decormmissioning Tasks and Estimated Costs (NYSERDA) - for 2 MWac System

Remove Rack Wiring $2.459
Remove Panels $2.450
Dismantle Racks $12,350
Remove Electrical Eguipment $1,850
Breakup and Remove Concrete Pads or Ballasts $1.,500
Remove Racks $1.800
Remove Cahle $6.500
Remove Ground Screws and Power Poles $13.850
Remove Fence $4,950
Grading $4,000
Seed Disturbed Areas $250
Truck to Recycling Center $2,250
Current Total $60,200
ITlIaIAfterzu\‘ears (2.5%inflationrate) $98.900

Table 4 -7 E‘;@{{%ﬁ’.ﬁ" NYSERDA otrument Funding Schedule

Estimated Cost
-2 MWac S 98,900.00 by year 20 (vs current estimated cost of $60,200)
- 5MWac S 247,250.00 by year 20 (vs current estimated cost of $150,500)

Yr Funded% $/2 MWac S/5 MWac

1 2% $  1,978.00 S  4,945.00

2 4% S 3,956.00 $ 9,890.00

3 6% S 5,934.00 $ 14,835.00

4 8% S 7,912.00 $ 19,780.00

5 10% S 9,890.00 $ 24,725.00

6 12% $ 11,868.00 S 29,670.00

7 14% S 13,846.00 S 34,615.00

8 16% S 1582400 S 39,560.00

9 18% S 17,802.00 S  44,505.00

10 20% S 19,780.00 S  49,450.00

11 28% S 27,692.00 S 69,230.00

12 36% $ 35604.00 $ 89,010.00

13 44% S 43,516.00 $ 108,790.00

14 52% $ 51,428.00 $ 128,570.00

15 60% S 59,340.00 $ 148,350.00

16 68% $ 67,252.00 $ 168,130.00

17 76% $ 75164.00 $ 187,910.00

18 84% S 83,076.00 $ 207,690.00

19 92% S 90,988.00 $ 227,470.00

20 100% S 98,900.00 $ 247,250.00

6. Conclusion

This report outlines the steps that will be taken to decommission a solar facility based
on local and state (if applicable) decommissioning regulations, landowner participation,
and industry standards at the time of decommissioning. Decommissioning will occur in
a way that reduces environmental effects, ensures the site is restored back to its pre-
construction status, and will be free of materials and waste.



FACT SHEET

DECOMMISSIONING SOLAR
PANEL SYSTEMS

Appendix A: NYPA Decommissioning Solar Panel Systems Fact Sheet

NEW YORK

STATE OF
OPPORTUNITY.

NY-Sun

This fact sheet provides information to
local governments and landowners on
decommissioning of large-scale solar
panel systems.

As local governments develop solar regulations and
landowners negotiate land leases, it is important to
understand the options for decommissioning solar panel
systems and restoring project sites to their original status.

From a land use perspective, solar panel systems are
generally considered large-scale when they constitute

the primary use of the land, and can range from less than
one acre in urban areas to 10 or more acres in rural areas.
Depending on where they are sited, large-scale solar
projects can have habitat, farmland, and aesthetic impacts.
As aresult, large-scale systems must often adhere to
specific development standards.

Abandonment and decommissioning defined

Abandonment occurs when a solar array is inactive for a
certain period of time.

« Abandonment requires that solar panel systems be
removed after a specified period of time if they are no
longer in use. Local governments establish timeframes for
the removal of abandoned systems based on aesthetics,
system size and complexity, and location. For example,
the Town of Geneva, NY, defines a solar panel system
as abandoned if construction has not started within 18
months of site plan approval, or if the completed system
has been nonoperational for more than one year!

Once a local government determines a sclar panel
system is abandoned, and has provided thirty (30) days
prior written notice to the owner it can take enforcement
actions, including imposing civil penalties/fines, and
removing the system and imposing a lien on the property
to recover associated costs.

Decommissioning is the process for removing an abandoned
solar panel system and remediating the land.

« When describing requirements for decommissioning
sites, it is possible to specifically require the removal
of infrastructure, disposal of any components, and the
stabilization and re-vegetation of the site.

" Town of Geneva, N.Y. CODE § 130-4(D)(5) (2016):

What is a decommissioning plan?

Local governments may require to have a plan in place to
remove solar panel systems at the end of their lifecycle,
which is typically 20-40 years. A decommissioning plan
outlines required steps to remove the system, dispose of or
recycle its components, and restore the land to its original
state. Plans may also include an estimated cost schedule and
a form of decommissioning security (see Table 1).

What is the estimated cost of decommissioning?

Given the potential costs of decommissioning and land
reclamation, it is reasonable for landowners and local
governments to proactively consider system removal
guarantees. A licensed professional engineer, preferably
with solar development experience, can estimate
decommissioning costs, which vary across the United States.
Decommissioning costs will vary depending upon project
size, location, and complexity. Table 1 provides an estimate
of potential decommissioning costs for a ground-mounted
2-MW solar panel system. Figures are based on estimates
from the Massachusetts solar market. Decommissioning
costs for a New York solar installation may differ. Some
materials from solar installations may be recycled, reused, or
even sold resulting in no costs or compensation. Consider
allowing a periodic reevaluation of decommissioning costs
during the project’s lifetime by a licensed professional
engineer, as costs could decrease and the required payment
should be reduced accordingly.

Table 1: Sample list of decommisioning tasks and estimated costs

Tasks Estimated Cost ($)

Remove Rack Wiring $2.459
Remove Panels $2.450
Dismantle Racks $12,350
Remove Flectrical Equipment $1,850
Breakup and Remove Concrete Pads or Ballasts $1,500
Remove Racks $7.800
Remove Gable $6,500
Remove Ground Screws and Power Poles $13.850
Remove Fence $4,950
Grading $4,000
Seed Disturhed Areas $250
TrucktoRecycling Center $2.250
Current Total $60,200
Total After 20 Years (2.5% inflationrate) $98,900

NEW YORK
STATE OF
OPPORTUNITY.

NYSERDA



How can decommissioning be ensured?

Landowners and local governments can ensure appropriate
decommissioning and reclamation by using financial and
regulatory mechanisms. However, these mechanisms come
with tradeoffs. Including decommissioning costs in the
upfront price of solar projects increases overall project costs,
which could discourage solar development. As a result,
solar developers are sometimes hesitant to provide

or require financial surety for decommissioning costs.

Itis also important to ncte that many local governments
choose to require a financial mechanism for decommissioning.
Although similar to telecommunications installations, there is
no specific authority to do so as part of a land use approval
for solar projects (see Table 2). Therefore, a local government
should consult their municipal attorney when evaluating
financial mechanisms.

The various financial and regulatory mechanisms to
decommission projects are detailed below.

Table 2: Relevant Provisions of General City, Town, and Village
Laws Relating to Municipal Authority to Require Conditions,
Waivers, and Financial Mechanisms

SitePlan Review |General City Law |Town Law |Vi||age

Conditions 21a(4) 274-a(4) [1725-a(4)
Waivers 21-a(5) 214-a(5) [1.725-a(5)
Performance hond or other security [27-a (7) 274-a(7) |1.725-a(1)
Waivers 33(0) 21 [1130(7)
Performance bond or other security [33 (8) 271(9) 1730(9)
Special General City Law |Town Law |Village Law
Conditions 21h (4) 274-b(4) [1725b(4)
Waivers 21 (5) 214-h(5) [7725h (5

Source: Referenced citations may be viewed using the NYS Laws of
New York Online

Excerpts from these statutes are also contained within the “Guide to Planning
and Zoning Laws of New York State," New York State Division of Local
Governments Services, June 2011 www.dos.ny.gov/lg/publications/Guide_
to_planning_and_zoning_laws.pdf

Financial mechanisms

Decommissioning Provisions in Land-Lease Agreements.
If a decommission plan is required, public or private
landowners should make sure a decommissioning clause

is included in the land-lease agreement. This clause may
depend on the decommissioning preferences of the
landowner and the developer. The clause could require
the solar project developer to remove all equipment and
restore the land to its original condition after the end of the
contract, or after generation drops below a certain level,

or it could offer an option for the landowner to buy-out and
continue to use the equipment to generate electricity. The
decommissioning clause should also address abandonment
and the possible failure of the developer to comply with

the decommissioning plan. This clause could allow for the
landowner to pay for removal of the system or pass the costs
to the developer.

Decommissioning Trusts or Escrow Accounts. Sclar
developers can establish a cash account or trust fund

for decommissioning purposes. The developer makes a
series of payments during the project’s lifecycle until the
fund reaches the estimated cost of decommissioning.
Landowners or third-party financial institutions can manage
these accounts. Terms on individual payment amounts and
frequency can be included in the land lease.

Removal or Surety Bonds. Solar developers can provide
decommissioning security in the form of bonds to guarantee
the availability of funds for system removal. The bond
amount equals the decommissioning and reclamation costs
for the entire system. The bond must remain valid until the
decommissioning obligations have been met. Therefore, the
bond must be renewed or replaced if necessary to account
for any changes in the total decommissioning cost.

Letters of credit. A letter of credit is a document issued by
a bank that assures landowners a payment up to a specified
amount, given that certain conditions have been met. In the
case that the project developer fails to remove the system,
the landowner can claim the specified amount to cover
decommissioning costs. A letter of credit should clearly
state the conditions for payment, supporting documentation
landowners must provide, and an expiration date. The
document must be continuously renewed or replaced to
remain effective until obligations under the decommissioning
plan are met.?

Nonfinancial mechanisms

Local governments can establish nonfinancial decommissioning
requirements as part of the law. Provisions for decommissioning
large-scale solar panel systems are similar to those regulating
telecommunications installations, such as cellular towers and
antennas. The following options may be used separately

or together,

« Abandonment and Removal Clause. Local governments
can include in their zoning code an abandonment and
removal clause for solar panel systems. These cases
effectively become zoning enforcement matters where
project owners can be mandated to remove the eguipment
via the imposition of civil penalties and fines, and/or by
imposing a lien on the property to recover the associated
costs. To be most effective, these regulations should be
very specific about the length of time that constitutes
abandonment. Establishing a timeframe for the removal of
a solar panel system can be based on system aesthetics,
size, location, and complexity. Local governments should
include a high degree of specificity when defining “removal”
to avoid ambiguity and potential conflicts.

2 See a letter of credit submitted to the Vermont Public Service Board by NextSun Energy, LLC.
http://psb.vermont.gov/sites/psb/files/docketsandprojects/Solar/Exhibit%20Petitioner%20JL-7%20(Revised%20326.14).pdf



« Special Permit Application. A local government may also
mandate through its zoning code that a decommissioning
plan be submitted by the solar developer as part of a site
plan or special permit application. Having such a plan in place
allows the local government, in cases of noncompliance, to
place a lien on the property to pay for the costs of removal
and remediation.

Temporary Variance/Special Permit Process. As an
alternative to requiring a financial mechanism as part of a land
use approval, local governments could employ a temporary
variance/special permit process (effectively a re- licensing
system). Under this system, the locality would issue a special
permit or variance for the facility for a term of 20 or more
years; once expired (and if not renewed), the site would no
longer be in compliance with local zo