
Letter of Transmittal 

100 Nickerson Road, Marlborough, MA 01752 
Tel 508.786.2200   Fax 508.786.2201   tetratech.com 

To: Mr. James Bradbury, Planning Board Chair Date: August 20, 2026 

Town of Pelham Planning Board Project: “Tower Road Solar Project”

351 Amherst Road, Pelham, MA 01002 Re: Special Permit Application Submittal 

We Are Sending You: 

☒ Attached ☐ Samples ☐ Specifications

☐ Shop drawings ☐ Prints

☐ Copy of letter ☐ Change order ☐ Under Separate Cover

Copies Date No. Description 

12 08/20/2026 1 Cover Letter and Project Narrative 

12 08/20/2026 1 Special Permit Application and Supporting Documentation 

12 08/20/2026 1 Site Plans 

12 06/30/2026 1 Stormwater Management Report 

1 06/30/2026 1 Thumb drive with electronic copy of submittal 

Items Are Transmitted As Checked Below: 

☒ For approval ☐ Approved as submitted ☐ Resubmit ☐ Copies for approval

☐ For your use ☐ Approved as noted ☐ Submit ☐ Copies for distribution

☐ As requested ☐ Returned for correction ☐ Return ☐ Corrected prints

☒ For review ☐ For bids due ☐ Prints returned after loan to us

Remarks: 

Please find attached submittal materials in support of the Tower Road Solar Project’s request for a Special Permit 
from the Town of Pelham Planning Board. The $5,150 application fee will be provided directly by the applicant 
PureSky. Please call if you have any questions or need additional information.  
Sean (508) 786-2230 

Signed: 

Sean P. Reardon, P.E., 

Vice President   





Infrastructure Northeast 
Marlborough Technology Park, 100 Nickerson Road, Marlborough, MA 01752 

Tel 508.786.2200   Fax 508.786.2201   tetratech.com 

August 20, 2026 

James Bradbury, Chair 
Pelham Planning Board 
351 Amherst Road 
Pelham, MA 01002 

Re: Application for Special Permit and Project Narrative 
ASD Tower MA Solar LLC 
Tower Road, Pelham, MA 
Parcel ID: 14-1 

Dear Mr. Bradbury: 

This letter along with the attached supporting documentation and the application fee payment (to be provided 
by the applicant) comprise our application for a Special Permit for a 4.4 MW Solar Energy System at the 
above-referenced site (the Project) pursuant to Section 125-18.2 of the Zoning Bylaw (Solar Bylaw). The site 
location is shown on the attached Project Locus Map.  

This application is being submitted on behalf of ASD Tower MA Solar LLC (the Applicant) and in cooperation 
with the existing landowner (WD Cowls, Inc.).  

The Project qualifies as a Large-Scale Ground-Mounted Solar Electric Installation as defined in the Solar 
Bylaw and includes installation of just under 8 acres of solar panels setback nearly 2,000 feet from 
Packardville Road. The panels and all mechanical cabinets/enclosures will be located within a 24-acre fenced 
area and accessed via Tower Road. Power generated from the facility will be conveyed underground from the 
inverter to a series of standard “interconnect” poles arranged along the project driveway entrance off Tower 
Road. The Project’s key features are summarized below, and additional detail is provided in the narrative that 
follows and on the Site Plans included with the application.   

Key Features 

• Address: Tower Road (off Packardville Road)
• Tax Parcel ID: 14-1
• Parcel Area: 64 acres
• Generation Capacity: 4.4 MW
• Panel Area (max ground area covered by panels): 7.7 acres
• Fenced Area: 23.4 acres
• Panel Setback from Packardville Road: >1,900 feet
• Minimum Panel Setback from rear/side lot line: 100 feet

Project Narrative 
The Applicant’s vision is to provide renewable energy solutions that invigorate progress, enhance lives, and 
leave a legacy of environmental stewardship through building, owning, and operating community solar farms 
that empower energy consumers across the US with the ability to choose local, affordable, clean energy.  

The Project proponent proposes clearing approximately 34 acres of a 64-acre managed wood lot to construct 
a 4.4 MW solar energy facility. The project will utilize tracking panels oriented in a north/south configuration 
that rotate with the sun to maximize light exposure. Tracker panels are more efficient than static panel 
installations. As such, they require fewer panels, can produce the same power from a smaller footprint, and 
eliminate the stationary drip edge and the associated erosion risk of stationary panels. The array will be 
arranged in two sections to maintain the existing path (Cemetery Road) that currently traverses the site. This 
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path is routinely used by skiers and hikers who prefer its gentle slope over much steeper alternative paths 
that bypass the property. Each array section will be surrounded by a fence as required by electric code. In the 
interest of maintaining the rural character, the perimeter fence will be an 8-foot agricultural-style fence which 
is less visible and has a less industrial appearance compared to a typical chain link fence.    

The project will also include battery storage systems to further increase facility production by enabling the 
most efficient use of available electric infrastructure. The storage systems will be located near the project 
center as required in the Pelham Solar Bylaw and 285 feet from the nearest tree line. The Project will include 
installation of a 20,000-gallon, frost-protected water storage tank that will serve as a water source the Pelham 
Fire Department can use when responding to an issue at the site or elsewhere in the surrounding community.   

The system components have been arranged to minimize impacts to native-American ceremonial stone piles 
and other historic features identified on site. The ceremonial stone piles and historic building features have 
been documented, and their locations are shown on the Site Plans. Required cultural studies and copies of 
project communication with indigenous tribes is included with the application materials.    

The Project meets applicable “Requirements” (Section 125-18.2 D.), “Design and Performance Standards” 
(Section 125-18.2 E.), and “Safety and Environmental Standards” (Section 125-18.2 F.) described in the 
Zoning Bylaw, except for the six (6) waivers described below. Based on our interpretation of the bylaw, some 
of the requested waivers may not be required. However, to ensure our application is complete and out of an 
abundance of caution, all six are being requested. The Project meets the  standard for approval for all 
requested waivers and    Criteria described in Section 125-26 D(5) of the Zoning Bylaw. 

Project Benefits  

The following is a summary of benefits offered by the project. 

Sustainable Renewable Power 
First and foremost, power generated from the project will offset power that would otherwise be generated by 
burning fossil fuels, eliminating a substantial pollution source. A project this size can avoid generation of more 
than 2,500 tons CO2/year that would otherwise be discharged to the atmosphere were the power generated 
from traditional fossil fuels. The facility is expected to generate enough power to supply approximately 750 
households, which puts Pelham in a category of Towns capable of generating as much power from 
sustainable sources as they consume.  

Increased Habitat Diversity 
Groundcover at the site will be maintained as an open wildflower meadow, a habitat which is generally in 
short supply in western Massachusetts. Early‑successional habitats (meadows, shrublands, grasslands) have 
declined sharply in western Massachusetts as abandoned farmland has reverted to forest. Maintaining the 
site as a 34-acre pollinator meadow will provide valuable habitat to native bees, grassland and shrubland 
birds, butterflies and moths, small mammals, and reptiles that avoid the forest habitat. Many of these species 
cannot survive in the closed‑canopy woodlands that now dominates the region. 

Historical/Archaeological Engagement  
The Project site includes several historical/archaeological/cultural points of interest, including remnant 
foundations of the Johnson/O’Brien Estate, the Ruben Allen/Johnson Family burial place, and several stone 
features with suspected ceremonial significance to indigenous tribes. The Project will preserve and protect 
these resources and improve access to and engagement with them as part of the Project. Improvements will 
include clearing and maintenance of areas around the remnant foundations and cemetery, and construction of 
a gravel pull out.  Copies of related studies are included with the application materials.  
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Reliable Tax Revenue 
The town can reasonably expect to receive more than $70,000/year in annual tax revenue from the Project 
with annual escalation in the range of 2-2.5%. This represents nearly $2.5 million in stable tax revenue for the 
Town as opposed to the nominal amount of revenue (less than $500/year) that would otherwise be generated 
if the property were left in its current state.  

Waiver Requests 

To the extent they may be required, we request the following waivers from the Solar Bylaw (Chapter 125 
Section 18.2) as provided for at 125-18.2, C, (4) to allow the project to be built as shown on the Site Plans, 
given the Project meets the standard for approval set forth in  125-18.2, C, (4). (a) and (b) as described 
below. 

125-18.2, D, (2), (a): (frontage on a public way) - The subject parcel exists and surrounds the Town of 
Pelham’s Adam Cemetery parcel. The parcel is occupied by a radio tower and control room and is 
traversed by Tower Road and Cemetery Drive (Woods Road) with more than 1,000 feet of frontage 
on Tower Road - an improved private gravel road which we believe exceeds minimum frontage 
requirements of 125-6. However, to the extent the Planning Board determines a waiver is required, 
we request such a waiver to allow the project to be constructed as shown on the Site Plans on the 
subject parcel as it currently exists. 

(a) Special Circumstances: The site’s history and position relative to other built environments as well 
as its location proximate to existing power infrastructure traversing the property comprises special 
circumstances which negate the need for imposition of any additional frontage requirements.  

(b) No Derogation of Intent: Granting the requested waiver will in no way derogate from the intent as 
the parcel currently exists and includes an existing non-occupied use consistent with the 
proposed use, and its location removed from the road is consistent with the bylaw goal of 
reducing visual impact as described in125-18.2, E, (4).    

125-18.2, D, (2), (b): (driveway limited to 1,000 feet) - The subject parcel is located off a private road 
that was once a public way and which currently serves as the sole means of access to the Town of 
Pelham’s Adam Cemetery parcel as well as to the structures and other improvements on Mount 
Lincoln suggesting the existing access road leading from Packardville Road to the site would not be 
considered a “driveway” subject to the 1,000-foot limitation. However, to the extent the Planning 
Board determines a waiver is required, we request such a waiver to allow the project to be 
constructed as shown on the Site Plans with its proposed access from Tower Road. 

(a) Special Circumstances: The site is already served by an existing road which serves other nearby 
uses and will be used similarly for the proposed project.  

(b) No Derogation of Intent: Granting the requested waiver will in no way derogate from the intent of 
the bylaw as the access road currently exists and the Project seeks only to utilize roads and trails 
that already exist and currently serve similar uses on-site and nearby.  

125-18.2, D, (2), (c), (i): (Large-Scale Installations defined as more than 1.5 acres and no greater 
than 15 acres) - To the extent this section was intended to prohibit projects occupying more than 15 
acres and to the extent that “occupying” applies to portions of the project site not occupied by 
structures or impervious surfaces, a waiver is requested to allow the project to be constructed as 
shown on the Site Plans which includes less than one (1) acre of permanent impervious ground 
coverage with 7.7 acres of periodic cover from the elevated panels within a 23.4-acre fenced area. 
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(a) Special Circumstances: The site’s remote location and proximity to existing power infrastructure 
traversing the property are special circumstances which make the site an ideal candidate for a 
solar facility of the size proposed.  

(b) No Derogation of Intent: Granting the requested waiver will in no way derogate from the intent of 
the bylaw as the site is in a remote location visible only from private roads, approximately half of 
the 64-acre site will remain undisturbed and there will be less than 1 acre of new impervious 
cover.   

125-18.2, D, (2), (d): (Setbacks for Large-Scale Installations) - To the extent the Planning Board 
determines “Front street setback” is measured to the Tower Road easement line rather than the 
Packardville Road right-of-way or that “setback” is measured to something other than “a building or 
feature thereof” as defined in Article VIII of the bylaw; and the Planning Board determines a waiver is 
required, we request a waiver to allow the project to be constructed as shown on the Site Plans which 
maintains at least 100 feet between all property lines and the edge of solar panels. 

(a) Special Circumstances: The site’s remote location and the desire to maintain the existing 
Cemetery Road hiking/skiing trail through the center of the property are special circumstances 
which require efficient use of the available footprint to minimize overall impact.  

(b) No Derogation of Intent: Granting the requested waiver will in no way derogate from the intent of 
the bylaw as the closest occupied structure is more than 1,000 feet away from the project and the 
100-foot setback is met for the panels and equipment.  

125-18.2, F, (2), (d): (10% Slope Limit) -  The project site includes land whose pre-development 
grades exceed 10%. A waiver is requested to allow the project to be constructed as shown on the 
Site Plans.  

(a) Special Circumstances: Areas where existing grades exceed 10% are scattered throughout the 
site which is typical for most properties in Pelham given 45% of the Town’s land area exceeds 
10% slope (see attached Slope Analysis figure).  

(b) No Derogation of Intent: Granting the requested waiver will in no way derogate from the intent of 
the bylaw as most of the site will be maintained as vegetated ground cover and almost half of the 
wooded areas on-site will be undisturbed. Less than 3% of the 64-acre site will be re-graded and 
only where necessary and to the extent required to meet equipment tolerances. The Project will 
obtain coverage under the USEPA NPDES Construction General Permit for Stormwater 
Discharges from Construction Activity (CGP), no land disturbance is proposed within 100 feet of a 
bordering vegetated wetland, and no hazardous materials will be stored on site. As such, the 
Project poses no risk or could reasonably be expected to negatively impact adjacent resource 
areas or water supplies.  

125-18.2, F, (3), (b): (Core Habitat and Critical Natural Landscape) -   The northeast corner of the 
Project Site extends into area mapped as Critical Natural Landscape (CNL), but no portion of the site 
is within area mapped as Core Habitat. To the extent this section was intended to limit development 
in such areas despite language suggesting the stated prohibition applies to areas which are both 
Core Habitat “and” CNL, a waiver is requested to allow the project to be constructed as shown on the 
Site Plans.  

(a) Special Circumstances: The site’s remote location and proximity to existing power infrastructure 
traversing the property are special circumstances which make the site an ideal candidate for a 
solar facility of the size proposed. 
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(b) No Derogation of Intent: Granting the requested waiver will in no way derogate from the intent of
the bylaw as half of the Project site will remain undisturbed and will be maintained almost entirely
in a vegetated condition well-suited as habitat for a wide range of native wildlife particularly
pollinators. Less than 10 acres of the project is located within CNL which constitutes less than
0.1% of the 16,000 acres of CNL in Pelham (81% of Town). None of the Project is located within
Core Habitat while almost one quarter of the land area in Pelham is within Core Habitat. The
project site is not located within any of the other areas listed under this section.

The Project otherwise complies with all applicable requirements and conditions, and the attached submittals 
comprise all information required.  

Enclosed please find twelve (12) copies of the Special Permit application materials including all applicable 
information listed in Section 125-18.2 of the Zoning Bylaws.  

Please contact me with any questions or to discuss any related process. I can be reached by email at 
sean.reardon@tetratech.com or by telephone at 508.786.2230. We thank you for your attention and are 
prepared to present the Project to the Planning Board and address comments/questions at its earliest 
convenience. 

Very truly yours, 

Sean P. Reardon, P.E., 
Vice President 

Attachments: 

Locus Map 
Pelham 10% Slope Figure  
Applications 
Attachment A – Special Permit Plans (reduced) 
Attachment B – Pre-Submission Documents 
Attachment C – Figures 
Attachment D – Stormwater Management Report 
Attachment E – Equipment Specifications and Materials 
Attachment F – One-Line Electrical Diagram 
Attachment G – Site Control Documentation 
Attachment H – Operation and Maintenance Plan 
Attachment I  – Decommissioning Plan and Bond Estimate 
Attachment J – Evidence of Utility Company Agreement 
Attachment K – Proof of Liability Insurance 
Attachment L – Noise Assessment 
Attachment M – Water Analysis 

P:\620765\143-620765-24013\DOCS\SPECIAL PERMIT\2026-08-20 (SP LETTTER).DOCX

mailto:sean.reardon@tetratech.com
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Town of Pelham Planning Board 
351 Amherst Road, Pelham, Massachusetts 01002 

Town Office: 413-253-7129 | Town Clerk: 413-253-7129 x4 

SPECIAL PERMIT APPLICATION 

Applicant 

Address 

Telephone/email 

Property owner if other than applicant  

Address  

Telephone/email 

Attorney/Engineer/Architect (if any) 

Address 

Telephone/email

Name and Brief Description of Project (attach additional sheets if necessary) 

Planning Board Use Only 

Application received by PB (date): 

Application complete date: 

Referred to other boards date:   

Boards referred to:  

Public Hearing date (within 65 days of 

submission):  

Public Hearing Notice date (at least 14 days prior to 

Hearing Date):  

Continued Public Hearing date (if applicable):  

Final PB decision date (within 90 days of Public 

Hearing date):  

PB Decision Filing date w/Town Clerk (within 14 

days):  

PB Decision Recording date w/Registry of Deeds 

(following 20-day appeal period):  

james.alderton
Text Box
ASD TOWER MA SOLAR LLC 

james.alderton
Text Box
518 17th St, Suite 950, Denver CO, 80202

james.alderton
Text Box
W.D Cowls Inc.

james.alderton
Text Box
Sean Reardon, P.E. (Tetra Tech)

james.alderton
Text Box

james.alderton
Text Box
413-549-1403

james.alderton
Text Box
North Amherst, MA 01059

james.alderton
Text Box
P.O. Box 9677

james.alderton
Text Box
100 Nickerson Road, Marlborough, MA, 01752

james.alderton
Text Box
sean.reardon@tetratech.com

james.alderton
Text Box
Tower Road Solar Project.  See Cover Letter.

james.alderton
Text Box
   Rick Kilbourne 

james.alderton
Text Box
rick.kilbourne@pureskyenergy.com



Yes No 

Yes No 

Is site plan review part of this special permit application? 

Is this an amendment to a previously granted special permit? 

Property Address 

Assessor Map/Parcel #s 

Property Deed Book/Page #s 

Zoning District  

Applicable Bylaw Section

Justification for Waivers of Required Information (see Zoning Bylaw Section 125-26 and any 

other applicable bylaw sections) :

Site Planning or Mitigation Measures (attach additional materials/plans as necessary): 

Signature of Applicant Signature of Property Owner(s) 

Town Hall and Planning Board Office Use Only 

12 Copies filed with Town Clerk on: 

Transmitted to Planning Board: 

(Date) 

Appropriate fee paid: 

      (Yes/No) 

Signature of Town Clerk or Planning Board 

(Date) 

james.alderton
Text Box
1213/346, 484/373, 617/195, 729/368, 785/299

james.alderton
Text Box
14-1

james.alderton
Text Box
Residential

james.alderton
Text Box
Tower Road Pelham

james.alderton
Text Box
X

james.alderton
Text Box

james.alderton
Text Box
Please refer to Pages 3-5 of the Cover Letter under the section titled "Waiver Requests".

james.alderton
Text Box
Please refer to Pages 1-2 of the Cover Letter under the section titled "Project Narrative", as well as the Special Permit Plans provided in Attachment A.

james.alderton
Text Box
X

james.alderton
Text Box
125-18.2, 125-26















Attachment A
                 Special Permit Plans (reduced)

       (Full sized plans provided under separate cover) 
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Attachment B 
Pre-Submission Documents 
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APPENDIX A 
MASSACHUSETTS HISTORICAL COMMISSION 

220 MORRISSEY BOULEVARD 
BOSTON, MASS. 02125 

617-727-8470, FAX: 617-727-5128 

PROJECT NOTIFICATION FORM 

Project Name:  ASD Tower MA Solar, LLC 

Location / Address:   Off Tower Road  

City / Town:    Pelham, MA 

Project Proponent 

Name:       AMP Solar Development, Inc       c/o Lee Morrison 

Address:    1550 Wewatta Street, Floor 4 C/O 

City/Town/Zip/Telephone:     Denver, CO 80202    303.598.7192 

Agency license or funding for the project (list all licenses, permits, approvals, grants or other entitlements being 
sought from state and federal agencies). 

Agency Name Type of License or funding (specify) 

    U.S. EPA National Pollutant Discharge Elimination System (NPDES) 

Project Description (narrative): 

ASD Tower MA, Solar LLC (ASD) proposes to construct a solar electrical generation facility on the 
approximately 63.4-acre property off Tower Road in Pelham MA. The property (Parcel ID 41-1) is zoned as 
residential.  The site is currently undeveloped woodland.  There are several footpaths and two sheds on the property.  
Also, within the site is the Ruben Allen Cemetery (also known as Johnson Family Burial Place), which includes 
approximately 20 graves.  The layout for the solar facility is still in the design process, however, the Project will be designed 
to avoid the cemetery.   

Does the project include demolition? If so, specify nature of demolition and describe the building(s) which are 
proposed for demolition. 

Does the project include rehabilitation of any existing buildings? If so, specify nature of rehabilitation and describe 
the building(s) which are proposed for rehabilitation. 

The Project does not include the rehabilitation of existing buildings. 
 

The project does not include demolition

JBrandt
Highlight

JBrandt
Highlight

JBrandt
Sticky Note
Unmarked set by JBrandt



950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH 
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Does the project include new construction? If so, describe (attach plans and elevations if necessary). 

The Project will include the installation of arrays of solar, photovoltaic panels mounted on metal racks.  Electrical equipment 
including transformers and inverters will be mounted on concrete pads.  To the extent practicable, electrical conduits within 
the site will be underground.  The solar arrays will be accessed by a gravel driveway connected to Tower Road.  

APPENDIX  A (continued) 

To the best of your knowledge, are any historic or archaeological properties known to exist within the 
project’s area of potential impact? If so, specify. 

There are no historic properties on the Project site.  Historic properties within approximately 1 mile of the 
project site are listed in Table 1, below. 

What is the total acreage of the project area? 

Woodland   63.4 acres Productive Resources: 
Wetland acres Agriculture  acres 
Floodplain acres Forestry  acres 
Open space acres Mining/Extraction  acres 
Developed acres Total Project Acreage  63.4 acres 

What is the acreage of the proposed new construction?     <63.4*         acres 

*Project layout is still in design phase.  Project to be designed to avoid cemetery.

What is the present land use of the project area? 

Undeveloped wooded land. 

Please attach a copy of the section of the USGS quadrangle map which clearly marks the project location. 

See Figure 1 

This Project Notification Form has been submitted to the MHC in compliance with 950 CMR 71.00. 

Signature of Person submitting this form: Date:      4/22/2021 

Name:          Jeff Brandt 



950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH 

7/1/93 950 CMR - 276 

Address:       TRC Environmental Corporation, 650 Suffolk Street 

City/Town/Zip:  Lowell, MA 01854 

Telephone:          978-656-3662 

REGULATORY AUTHORITY 

950 CMR 71.00: M.G.L. c. 9, §§ 26-27C as amended by St. 1988, c. 254. 

Table 1: Historic Properties Identified within 1-mile of the Project Site 

MACRIS # Historic Name Address Designations 

BLC.274
Brown, Able - Caulkins, George S. 
House 730 Gulf Rd Belchertown

None 

PEL.14 Cook, Ziba and Sally House 7A Gulf Rd Pelham None 

PEL.801 Allen, Ruben Cemetery
 Cemetery Rd Base of Mount 
Lincoln Tower and Cemetery 
Rd Pelham

None 

PEL.807 Stevens Cemetery 179 Packardville Rd Pelham None 
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Photo Log 

Photo 1: Typical conditions looking towards center of site. 

Photo 2: Ruben Allen Cemetery near center of property. 
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Photo 3: Shed with antenna on property. 
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Photo 5: Typical conditions west side of property. 







                                                                                          518, 17th Street, Suite 950 
                                                                                          Denver, CO 80202 
                                                       amp.energy             United States                            T +1 303.653.9805 
 

July 12, 2022 
 
Dear Ms. Simon, 
State Historic Preservation Officer 
State Archaeologist 
Executive Director 
Massachusetts Historical Commission 
 
Amp Solar Development (“Amp”) has conducted archaeological reconnaissance 
surveys for two proposed solar projects, ASD Shutesbury MA Solar LLC and ASD Tower 
MA Solar LLC, as requested by the Massachusetts Historical Commission (“MHC”). Amp 
was granted permission to conduct surveys for the specified projects separately from 
Amp’s larger portfolio in a letter dated January 6, 2022, from MHC.  
 
Amp contracted with Christopher Donta with SWCA Environmental Consultants 
(“SWCA”) to conduct the archaeological reconnaissance surveys, attached.  
 
Attached you will also find a document titled “Survey of Stone Features, Amp Energy 
Proposed Solar Project, Tower Road, Pelham, Mass.”. Amp worked with Ceremonial 
Landscapes Research (“CLR”) in consultation with the Tribal Historic Preservation Office 
of the Wampanoag Tribe of Aquinnah to conduct a survey of features of Native 
American concern on the site, to satisfy Town of Pelham bylaw requirements. 
 

CLR recorded several stone features across the property that the Wampanoag 
recognize as significant ceremonial stones of Native American importance. The survey 
conducted by CLR and SWCA’s archaeological reconnaissance drew differing 
conclusions about the origin of these stone features.  
 
We are hoping that you would be able to provide us with your input for the property 
and the origin of these stone features. The guidance of the MHC on this sensitive matter 
would be appreciated as we try to determine the most appropriate path forward.   
 
We would be happy to provide more information on this matter and/or answer any 
questions that you may have.  Thank you for your time.  
 
Sincerely, 
 
 
Andrew Chabot 
Director, Development 
978.339.9195 
achabot@amp.energy 





The Commonwealth of 1\1assachusetts 
William Francis Galvin. Se crelary of1he Commonwealth 

Massachusetts Hi storical Commission 

August 18. 2022 

Christopher L. Donia 
Cuhural Resources Team Lead 
SWCA Environmental Co11sultan1s 
15 Research Dr 
Amherst, MAO I 002 

RE: AMP Solar Developments in Pe lham and /\mhe-rst. MA: 
/\SD Tower MA Solar LLC. off Tower Road, Parcel 41 - 1, Pelham, MHC lfRC.69690. 
ASD Shutesbury MA Solar LLC, 0 Shutesbury Road, Parcels 98- l I, 98-12, and 9D-27, Amherst, 
MJJC #RC.69691. 

Staff of the Massachusetts Historical Commission (MHC) have reviewed l11c two reports, Archaeological 
Reco1111aissance Survey for the ASD Tower MA Solar Project. Pelham, Massachuselfs; and 
A rcltaeological Reco1111aissa11ce Sw,rey for the ASD .Shwesbury Solar Project, A mhersl. Massachuseus. 
prepared by S WCA Environmental Consultants for the two projects referenced above. 

To complete the reporting for the investigations, please provide the MHC with one additional copy of 
each of the two reports, and two CD-ROMs each witEi a Word rile listing the reports authors, date, title, 
page count, and including the archaeological abstract. 

These comments arc offered to assist in compliance \9,lith the Secretary of the Interior's Standards and 
G11ide/111esfor Archeological Doc11menratio11 (48 Fe<I. Reg. 190, September 29. 1983: 44734-44737) and 
M.G.L c. 9, ss. 26A and 27C (950 CMR 70). 

Sincerely, 

X) 
Edward L. Bell 

Dc~uiyState Historic Preservation Officer 
Semor Archaeologist 

Massachusetts Historical Commission 

220 Morrissey Boulevard. Boston. Massachusetts O'.? 125 
(6 17) 727-84 70 • Fa,c (617) 727-5128 

www.state. rna.u_s/sec/ mhc 
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August 18, 2022 

Andrew Chabot 
Director, Development 
AMP 

The Commonwealth of .l\1assachusetts 
William Francis Galvin, Secretary of the Commonwealth 

Massachuseus Historical Commission 

518, I 7th Stree1, Suite 950 
Denver, CO 80202 

RE: AMP Solar Development, ASD Tower MA Solar LLC, off Tower Road, Parcel 41-1 , Pelham MA. 
MHC #RC.69690. • 

Dear Mr. Chabot: 

Staff of the Massachusetts Historical Commission (MHC) have reviewed the report, Archaeological Reco1111aissance 
Survey f or the ASD Tower MA Solar Project, Pelham, Massacl111setts, prepared by SWCA Environmenral 
Consultants for the project referenced above. 

The archaeologicnl reconnaissance survey idcatified a 19th to 20th-century historical archaeological site designa ted 
the Johnson/O'Brien Estate within the project area boundaries. The MHC agrees with SWCA 's report 
recommendations that project planners in consultation with SWCA should consider project layout alternatives to 
avoid and protect the historical archaeological site. 

When they are developed, please provide the MHC with scaled project plans showing existing and proposed 
conditions, and which indicate the location and boundaries of the Johnson/O'Brien Estaic archaeological site. Plans 
provided 10 the M}IC should measure no larger lhan 11 " x I r . 

Your lener indicates that the additional report that you provided, Survey of Stone Features, Amp Energy Proposed 
Solar Project, Tower Road, Pelham, Mass., prepared by Ceremonial Landscapes Research in consultation with the 
Tribal Historic Preservat ion Office of the Wampanoag Tribe of Gay Head (Aquinnah), was a survey offearures of 
Native American concern that was undertaken io satisfy Town of Pelham bylaw requirements. The MHC has no role 
in the Town of Pelham's bylaw requirements for the project. Any mailers of interest 10 the Tribe are appropriately 
discussed with the Tribe. The involved federal agency has a unique responsibility to consult with Native American 
Tribes about federal agency unde11akings (36 CFR800.2(c)(2)). 

These commentS are offered to assist in compliance with Section 106 oflhe National Historic Preservation Act of 
1966 as amended (3G CFR 800) and M.G.L c. 9, ss. 26-27C (950 CMR 7 J ) . If you have any questions, please 
coaract me. 

s~ 

Edward L. Bell 
Deputy Sllllc: H i.s101 ic Prescrvanoo Office., 
Senior Archaeologist 
Massachusetts Historical Commission 

xc: 
Kenneth W. Moraff, EPA Region I 
Michael Stover, EPA Region I 
Bettina Washington, Wampanoag Tribe of Gay Head (Aquinnah) 
Pelham Historical Commission • 
Christopher Donta, SWCA Environmental Consultants 

220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617)727-8470 • Fax: (617)727-5128 

ww,v.state. ma. us/sec/mhc 









 
20 Black Brook Road                      Tribal Historic Preservation Office                     Office (508)645-9265 
Aquinnah, MA 02535                               Wampanoag Tribe of Gay Head (Aquinnah)     Cell      (508)560-9014 
 
 
 
 
 
 
 
February 15, 2023 
 
Andrew Chabot 
 
Re:  Tower Road, Pelham Solar  
 
Dear Andrew, 
  
The Wampanoag Tribe of Gay Head (Aquinnah) (WTGHA) Tribal Historic Preservation Office (THPO) has been presented 
for the construction of the solar panels on Tower Road in Pelham.  The goal of the plan was to avoid the stone features 
that are present at the site, unfortunately it is not possible to avoid all the features. 
 
The site and stone features have been GIS mapped and presented to the Tribe for our review and the Tribe concurs with 
the proposed plan.  
 
Should additional cultural features or artifacts be exposed, or there are changes in the plan or work methods, please 
contact the THPO Officer at 508-560-9014. 
 
We appreciate your cooperation with the Tribe. 
 
In the spirit of Preservation, 

  
Bettina M. Washington 
Tribal Historic Preservation Officer 
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May 27, 2021 
 
Dear Tribal Historic Preservation Officer, 
 
Amp Solar Development, Inc., a renewable energy infrastructure owner, developer, and manager 
is proposing to construct five ground-mounted solar energy installations in Shutesbury, MA and one 
ground-mounted solar energy installation in Pelham, MA.   
 
Project Proponent 
Name:    AMP Solar Development, Inc.  Attn: Andrew Chabot 
Address:   1550 Wewatta Street, Floor 4 C/O______________________________ 
City/Town/Zip/Telephone: Denver, CO 80202    978.339.9195_________

Permitting for these projects are forthcoming. In preparation of our site plans, we are requesting 
your assistance in locating any known, mapped, or suspected Native American archaeological 
sites or sites of Native American ceremonial activity within these parcels. A prepaid envelope has 
been included here with this letter. 
 
We respectfully request written comments from your office upon review of this project within 35 
days of receipt of this letter.  If you have any questions or concerns regarding the proposed 
project, please reach out to me via my contact information below.
 
I look forward to hearing from you. 
 
Sincerely, 
 
Andrew Chabot 
Senior Manager 
T. 978.339.9195 
achabot@amp.energy 
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(Please see following pages for corresponding parcels and initial site plans) 
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Shutesbury Parcel ID:   ZD-37 
Project Description (narrative):  Proposing to construct a solar electrical generation facility on 
the approximately 60 acres of a 263-acre property on Montague Road in Shutesbury MA. The 
property (Parcel ZD-37) is zoned as forest conservation district. The site is currently undeveloped 
woodland. The Project will include the installation of arrays of solar, photovoltaic panels mounted 
on metal racks. Electrical equipment including transformers and inverters will be mounted on 
concrete pads. To the extent practicable, electrical conduits within the site will be underground. 
The solar arrays will be connected to Montague Road by a gravel access driveway. 
 

Proposed site design 
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Proposed site location 
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Shutesbury Parcel ID:   ZF-15 
Project Description (narrative):  Proposing to construct a solar electrical generation facility on 
the approximately 25 acres of the 296-acre property off Leverett Road in Shutesbury MA. The 
property (Parcel ZF-15) is in the forested conservation zoning district. The site is currently 
undeveloped woodland. The Project will include the installation of arrays of solar, photovoltaic 
panels mounted on metal racks. Electrical equipment including transformers and inverters will be 
mounted on concrete pads. To the extent practicable, electrical conduits within the site will be 
underground. The solar arrays will be accessed by a gravel driveway connected to Leverett Road. 
 

Proposed site design 
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Proposed site location 

 



 

 
Shutesbury Parcel ID:   ZG-2 
Project Description (narrative):  Proposing to construct a solar electrical generation facility on 
approximately 44 acres of the 829-acre property at 0 Pratt Corner Road in Shutesbury, MA. The 
property (Parcel ZG-2) is zoned as forest conservation district. The site is currently undeveloped 
woodland with an access trail running roughly north to south across the property. The Project will 
include the installation of arrays of solar, photovoltaic panels mounted on metal racks. Electrical 
equipment including transformers and inverters will be mounted on concrete pads. To the extent 
practicable, electrical conduits within the site will be underground. The solar arrays will be 
connected to the electric lines at Pratt Corner Road. 
 

Proposed site design
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Proposed site location 
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Shutesbury Parcel ID:   ZU-2 
Project Description (narrative):  Proposing to construct a solar electrical generation facility on 
the approximately 90 acres of 120-acre property south of Pratt Corner Road in Shutesbury MA. The 
property (Parcel ZU-2) is in Forest Conservation zoning district. The site is currently undeveloped 
woodland. An electrical transmission ROW traverses the property from north to south in the eastern 
portion of the site. The Project will include the installation of arrays of solar, photovoltaic panels 
mounted on metal racks. Electrical equipment including transformers and inverters will be mounted 
on concrete pads. To the extent practicable, electrical conduits within the site will be 
underground. The solar arrays will be connected to Pratt Corner Road by a gravel access 
driveway. 
 

Proposed site design 
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Proposed site location 
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Shutesbury Parcel ID:   ZW-6 
Project Description (narrative):  Proposing to construct a solar electrical generation facility on 
approximately 40 acres of the 389-acre property at 0 Pratt Corner Road in Shutesbury, MA. The 
property (Parcel ZW-6) is zoned as forest conservation district. The site is currently undeveloped 
woodland with power transmission lines running along the western boundary The Project will 
include the installation of arrays of solar, photovoltaic panels mounted on metal racks. Electrical 
equipment including transformers and inverters will be mounted on concrete pads. To the extent 
practicable, electrical conduits within the site will be underground. The solar arrays will be 
connected to Pratt Corner Road by a gravel access road. 
 

Proposed site design
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Proposed site location 

 
 
 



13 
 

 
Pelham Parcel ID:    14-1 
Project Description (narrative):  Proposing to construct a solar electrical generation facility on 
the approximately 63.4-acre property off Tower Road in Pelham MA. The property (Parcel 41-1) is 
zoned as residential. The site is currently undeveloped woodland. There are several footpaths and 
two sheds on the property. Also, within the site is the Ruben Allen Cemetery (also known as Johnson 
Family Burial Place), which includes approximately 20 graves. The layout for the solar facility is still in 
the design process, however, the Project will be designed to avoid the cemetery. The Project will 
include the installation of arrays of solar, photovoltaic panels mounted on metal racks. Electrical 
equipment including transformers and inverters will be mounted on concrete pads. To the extent 
practicable, electrical conduits within the site will be underground. The solar arrays will be 
accessed by a gravel driveway connected to Tower Road. 
 

Proposed site design 
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Proposed site location 
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ABSTRACT 
SWCA Environmental Consultants (SWCA) conducted a background research and archaeological 
reconnaissance survey in support of the proposed AMP Solar Development, Inc., ASD Tower MA Solar 
Project (project) in southern Pelham, Massachusetts. The project includes approximately 48 acres on 
Parcel 14-1 situated northeast of Packardville Road and south of Amherst Road and is accessed via Tower 
Road. No recorded archaeological sites are within the project area. However, two recorded historic 
archaeological sites are in the vicinity of the project area: The Packardville Road Foundation (PEL.HA.3) 
and the Monk’s Cave site (PEL.HA.4). The Ruben Allen/Johnson Family Burial Place (PEL.801), 
reportedly established in 1837, is located on project parcel 14-1A. The review of the historical documents 
and mapping shows that the project area was occupied by the Johnson/O’Brien family beginning in the 
early 1800s. During the field reconnaissance survey, SWCA staff identified two historical foundations, a 
well, and stone walls associated with the foundations, west of Tower Road and southwest of the cemetery. 
No evidence of Native American activity was found. SWCA recommends avoidance and protection of the 
Johnson/O’Brien Estate historic archaeological site. If avoidance is not feasible, an archaeological site 
examination survey is recommended.  
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INTRODUCTION 
SWCA Environmental Consultants (SWCA) conducted a site file check, background literature review, 
and an archaeological reconnaissance survey on behalf of AMP Solar Development, Inc. (AMP), in 
support of the proposed project. AMP provided the Massachusetts Historical Commission (MHC) with a 
Project Notification Form on April 22, 2021, to which the MHC responded in a letter dated May 10, 
2021, asking for scaled plans. Upon receipt of the plans, MHC requested an archaeological 
reconnaissance survey of the project on June 11, 2021. 

The proposed project consists of the construction of a solar array in the southern part of the town of 
Pelham, Massachusetts, just to the north of the Belchertown border. The area lies northeast of 
Packardville Road and south of Amherst Road and is accessed via Tower Road. It is located on the 
western side of Mount Lincoln, which is one of a series of hills that demarcate the eastern side of the 
Connecticut River valley, running north-south in this area through Shutesbury, Pelham, and Belchertown. 
The peak of Mount Lincoln is at 377 meters (m), with the project area ranging from 300 to 347 m in 
elevation (Figure 1 and Figure 2).  

The project parcel is surrounded by Cadwell Memorial Forest, which was established in 1952 and is 
owned and managed by the University of Massachusetts Department of Environmental Conservation. 
Lot 14-1 is an inholding within this forest boundary that is also forested. Tower Road, running northeast 
from Packardville Road, passes through the property to the summit of Mount Lincoln, where a number of 
radio and transmission structures are located.  

Project plans include an access road, tree clearing, utility lines, panels, fencing, detention basin, and 
equipment pad. The proposed limit of clearing measures approximately 48 acres of woodlands. The 
project area is rural and largely undeveloped, in a remote wooded area. Dispersed residences line the 
southern side of Packardville Road, 500 m to the south at the closest point to the project. Aside from 
Tower Road, several wood roads cross through the project area. An overhead transmission line runs 
northwest to southeast 1.1 kilometers (km) to the northeast.   

SWCA completed background research the 48.5-acre project area itself, as well as the surrounding town 
lands in Amherst, Pelham, and Shutesbury. The project requires permitting from the U.S. Environmental 
Protection Agency (EPA) for a National Pollutant Discharge Elimination System (NPDES) General 
Construction Permit and therefore requires compliance with Section 106 of the National Historic 
Preservation Act (NHPA). The NHPA requires consultation with the appropriate State Historic 
Preservation Office (SHPO), which in this case is the MHC. The MHC recommended that an 
archaeological reconnaissance survey be completed within the APE to determine whether cultural 
resources would be affected by the project.  

SWCA conducted the archaeological investigation in compliance with federal and state regulations. 
Procedures were in compliance with legislation and regulations concerning the impact to archaeological 
properties from federally funded or permitted activities. These include the NHPA of 1966, amended 1992 (54 
United States Code [USC] 300101); the National Environmental Policy Act of 1969 (Public Law [PL] 91 990, 
42 USC 4321); Executive Order 11593, 1971 (16 USC 470); Procedures for the Protection of Historic and 
Cultural Properties (36 Code of Federal Regulations 800); and the Archaeological and Historic Preservation 
Act of 1974 (PL 93 291). State legislation dealing with the protection of historic and archaeological resources 
includes Massachusetts General Laws (MGL) Chapter 9, Sections 26-27C, and the Massachusetts 
Environmental Policy Act (MGL, Chapter 30, amended by Chapter 947 of the Acts of 1977). Projects 
involving the discovery of human remains or cemeteries are conducted in compliance with MGL Chapter 7, 
Section 38A; Chapter 38, Section 6; Chapter 9, Subsections 26A and 27C; and Chapter 114, Section 17, all as 
amended). Massachusetts archaeological permit regulations are outlined in 950 Code of Massachusetts 
Regulations (CMR) 70.00. This survey was conducted under State Archaeologist’s Permit No. 4168. 
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Figure 1. Location of the project area on the Belchertown Quadrangle (U.S. Geological Survey 
[USGS]).  
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Figure 2. Location of the project area in Pelham overlain on aerial imagery.  
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This report is divided into five main sections. Following this introduction is a discussion of the 
methodology used for this survey. The third section presents the survey results, including the background 
research and the field survey. The report concludes with a recommendations section and references cited. 
Christopher Donta, Ph.D., served as project manager for the project, conducted the field survey, and 
contributed to the report. Nadia Waski, M.A., served as principal investigator and co-authored the report. 
Steve Anderson completed the graphics for the report.  

METHODOLOGY 

Background Research 
The analysis included a review of the MHC site files for archaeological sites and architectural resources. 
The MHC compiles and maintains a database known as the Inventory of Historic and Archaeological 
Assets of the Commonwealth (the Inventory). The Inventory is maintained in computer files, paper files, 
maps, and ancillary reports, which are located at the office of the MHC in Boston, Massachusetts, and on 
the online Massachusetts Cultural Resources Information System (MACRIS) database (MHC 2022). The 
Inventory is maintained pursuant to MGL Chapter 9, Section 26A(1) and is not a public record. In 
addition, MHC maintains a Bibliography of Archaeological Survey and Mitigation Reports (MHC 2021). 
The MHC (2021) bibliography entries summarize archaeological report submissions to its office. 
Additional entries include significant discoveries, innovative methodologies, and research 
accomplishments in Massachusetts archaeology.  

Native American sites are identified according to a national system developed by the Smithsonian 
Institution in the first half of the twentieth century. Each state is assigned a number based on alphabetic 
sorting, from 1 to 48, with Massachusetts being nineteenth (Alaska and Hawaii were added after they 
became states, as 49 and 50, respectively). Sites found within each state are divided by county and then 
numbered in sequence within that county. For example, Native American site number 19-HS-8 represents 
the eighth site recorded within Hampshire County in the Commonwealth of Massachusetts. Historical 
archaeological sites in Massachusetts are numbered according to the town where they are located and the 
sequence of their inclusion in the state site files. A three-letter code is used for the town name.  

The MACRIS database (MHC 2022) was searched for recorded Native American and Historic period 
archaeological sites in or near the project area in Pelham. Locational information from the files was cross-
checked against MHC maps, and those locations were confirmed using Google Earth (2022) imagery. 
Those sites appearing to provide context for the project area were researched, including copying of site 
forms at the MHC offices. The MACRIS database also maps out the location of previous archaeological 
surveys, which were also researched, and copies were made of those thought to be of use for this project.  

SWCA searched for historical mapping relative to the project area. In Massachusetts, state surveys were 
conducted in the 1790s and 1830s, providing some of the earliest detailed mapping of towns in the state. 
Later in the nineteenth century, private enterprises mapped towns in more detail, such as the Walling and 
Beers atlases of the 1850s and 1870s. The USGS began mapping in the 1880s, switching to a larger scale 
map in the 1930s, which provides significant detail about changes in the landscape. Most of these maps 
are available on the USGS Topoview website (USGS 2022). Additional background research included 
research into maps of the project area dating from the 1790s, 1830s, 1850s, 1870s, and USGS topographic 
maps from the 1880s to present. Aerial photographs and satellite imagery are another source of 
information, with imagery from the past 20 to 30 years becoming easily accessible through Google Earth 
(Google Earth 2022).  
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SWCA also researched written histories of importance to the project area, including the MHC town 
reconnaissance for Pelham (MHC 1982), and the regional summary for the Connecticut River Valley 
(MHC 1984). Town histories can sometimes be of use, such as Parmenter (1898), as are county 
(Copeland 1902) and regional histories (Everts 1879; Holland 1855; Wright 1949). 

SWCA used the research to develop contexts for any Native American sites and sites of the Historic 
period, as well as to develop a land use history of the project area.  

Archaeological Reconnaissance Survey 
The reconnaissance survey was completed by SWCA staff walking systematic transects across the project 
limits of disturbance. The purpose of the survey was to look for any evidence of archaeological sites, such 
as Native American occupation or more recent Historic period domestic and agricultural use of Tower 
Road. The survey was also conducted to evaluate the overall archaeological potential of the project area 
in order to develop recommendations for subsurface testing at the intensive (locational) survey level, if 
warranted. SWCA staff looked for evidence of human use, standing structures, archaeological sites, or 
areas of disturbance. All mapping was completed with a tablet and Geode GPS device, using the ArcGIS 
Collector application. 

All project materials were processed in in SWCA’s Amherst office. This includes field data and records, 
mapping, and report files. Original copies of paperwork are maintained in the Amherst office, supported 
by an automatic server backup procedure. Further duplicate records of all Amherst records are also 
backed up at the corporation headquarters in Phoenix. SWCA is permanently curating all paper and 
digital records related to this project in our Amherst office, with backup copies in our headquarters office 
in Phoenix.  

SURVEY RESULTS 

Background Research 
Historic Contexts and Land Use History 
Pelham is located on the eastern side of the Connecticut River valley, generally 9 to 18 km east of the 
river. Its eastern boundary is defined by the western arm of the Quabbin Reservoir, the former West 
Branch of the Swift River. The topography in Pelham is hilly, cut by a few small drainages, including 
Buffam and Harris Brooks draining to the west into Amethyst Brook, and Purgee Brook and Cadwell 
Creek draining to the east into the Quabbin.  

The Connecticut River valley was the traditional home of the Pocumtuc or “River Indians” prior to 
colonization by European settlers in the seventeenth century. The Pocumtuc are Algonquian-speaking 
peoples, closely related to the Abenaki to the north and the Nipmuc to the east (Salwen 1978), whose 
ancestors inhabited all of New England since the last ice age. Beginning in the seventeenth century, 
European settlers began to spread out across the Connecticut River valley, beginning in Hadley in 1661, 
and spreading eastward into what is now Amherst by about 1703 (MHC 1984). Pelham was formed as 
Stoddard Town in 1738, and incorporated as the town of Pelham in 1742, with its boundaries with 
Shutesbury and Belchertown established in 1761, except for the annexation of Packardville from 
Belchertown in 1788 (MHC 1982).  



Archaeological Reconnaissance Survey for the ASD Tower MA Solar Project, Pelham, Massachusetts 

6 

The project area lies away from any major early transportation arteries. What is now the Daniel Shays 
Highway (Route 202) formed as the major north-south route in the eighteenth century along with Amherst 
Road running west from the town center (MHC 1982). Additional roads include North Valley Road to 
Orient Springs and continuing via Buffam Road to Shutesbury; Gates Road and Enfield/Packardville 
Road running to the south into Belchertown; and Harkness Road along the Amherst border.  

The earliest map of the town (Anonymous 1795) shows only Amherst Road in the western part of the 
town, while by 1830, all of the major town roads are accurately depicted (Cook and Parmenter 1830). The 
project area is shown on early maps as a wooded area with no road access. By 1854, a house of “Mrs. 
Johnson” is indicated northeast of Enfield Road, but Tower Road itself is not yet shown (Barker 1854). 
An 1860 map adds some detail as to the topography, showing Mount Lincoln, with a “Johnson Est” 
indicated in the approximate project area (Walling 1860). Tower Road is first shown on the map of 1873 
(Beers 1873), running northeast from Enfield Road to the “P. O’Brien Est.” with Mount Lincoln to its 
north. The earliest USGS map series also shows Tower Road approaching the west side of Mount 
Lincoln, with two houses at the end of the road, but little else (USGS 1887). The first higher resolution 
USGS map of 1942 shows a more exact route for Tower Road to the summit of Mount Lincoln, as well as 
the cemetery and trails between the roads, but no houses along Tower Road (USGS 1942). Later maps 
continue to show the area as wooded with no development except for the cemetery (USGS 1950, 1966, 
1979). No houses are shown on the road following the USGS old series of maps (1880s). The houses that 
were indicated along Tower Road look to have been well southwest outside of the project area.  

Based on the references to “Mrs. Johnson” in 1854 and the “Johnson Est” in 1860, the Johnson Family 
Burial Place must have been established in the back fields behind the Johnson house by 1837 and 
maintained from thereon. 

No indications of development, other than that of the Johnson family, or other uses of the project area 
were found during SWCA’s preliminary research. Given the upland hillside, this area has likely been little 
used in the past except as a wooded lot, in which the Johnson family resided and the small family 
cemetery was built.  

The property is currently owed by a forestry company that is actively managing timber harvests in the 
area. 

Previous Archaeological Surveys 
Research of MHC site files and reports was conducted online on October 8, 2021, and in person on 
October 13, 2021. According to the MACRIS Maps (MHC 2022) portal, no previously conducted 
archaeological surveys encompass any part of the project area or come within 1 km of the project area. 
The nearest previous survey appears to be over 1.1 km away. In 1988, background research and a field 
reconnaissance were conducted for a proposed natural gas pipeline route through Leverett, Shutesbury 
and Pelham along the existing National Grid E5/F6 transmission line that runs across Pelham from 
northwest to southeast, east of the project area (Rainey 1989). Slightly further away to the east, a study 
was conducted of the Quabbin watershed, which included mostly the portion of Pelham east of Route 
202, approximately 2.2 km to the east of the project area (Bowers et al. 1986).  

Archaeological Sites 

Native American Sites 

No Native American archaeological sites have been recorded anywhere in the vicinity of the project area. 
The nearest Native American site appears to be the Pelham Hills site (19-HD-256), located approximately 
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3.8 km to the northwest of the project area, near the Amherst town border. This is the only Native 
American site recorded within the town of Pelham to date. A number of Native American sites are 
recorded in Amherst along Heatherstone and Amethyst Brooks, but little is currently known about Native 
American use of the uplands in Pelham.  

Historic Period Sites 

Two recorded Historic period archaeological sites are located in the general vicinity of the project area. 
The Packardville Road Foundation (PEL.HA.3) is located approximately 450 m to the southwest of the 
southwestern edge of the project area, on the north side of Packardville Road, west of its junction with 
Tower Road. This is a nineteenth-century house foundation of fieldstone. Abandoned house sites are 
common in the hill towns in this area, found along or set back from roadways, often including a cellar 
hole, barn foundation, well, and domestic midden. Although many such sites are known to exist, only a 
few sites of this type have been documented in Amherst, Pelham, Shutesbury, and Leverett.  

The second Historic period site is the Monk’s Cave site (PEL.HA.4), located behind the house at 123 
Packardville Road. “Monk’s Caves” are known from the hill towns, with a number still in existence in 
Shutesbury, other towns in the area, and this one in Pelham. They are stone-lined subterranean chambers, 
most likely root cellars for storing food in the cool ground, used prior to the development of mechanical 
refrigeration.  

Soils 
The project area consists almost entirely of Gloucester gravelly fine sandy loams, very stony or extremely 
stony, slopes of 3 to 25 percent (Natural Resources Conservation Service [NRCS] 2022). These are soils 
derived from glacial till on hill slopes. Although this soil series is well drained, it is not frequently 
associated with the presence of Native American sites, probably because of the high stone content.  

Archaeological Potential 
Based on the background research, the project area is located in an upland hillside area that was never 
developed, except for dispersed residential settlement and a small family cemetery (PEL.801). Tower 
Road appears to be an extension of a nineteenth century farm road. The area is unlikely to have Native 
American site potential, as it is located in upland, sloping, rocky soils. However, it does appear to have 
Historical site potential, as Pelham and other nearby towns have numerous undocumented farmsteads 
with archaeological traces and this location includes a historical town road, cemetery, and nearby 
residence shown on maps dating to the nineteenth century (Figure 3). 

Aboveground Historical Resources 

NATIONAL REGISTER PROPERTIES 

No recorded National Register of Historic Places (NRHP) properties are within or near the project area. 
The only NRHP property in Pelham is the Pelham Town Hall Historic District (PEL.A), listed in 1971, 
located approximately 3.2 km to the northeast of the project area.  

HISTORIC PROPERTIES 

The only historical property within or near the project area is the Ruben Allen Cemetery (PEL.801), also 
known as the Johnson Family Burial Place, which the project is designed around (see Figure 3). No 
historic districts are within or near the project area. 
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Figure 3. Relationship of the project area to recorded site locations and cemetery on a satellite 
photograph. 
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Cemeteries 
The Ruben Allen/Johnson Family Burial Place (PEL.801), reportedly established in 1837, is located on 
parcel 14-1A. Parcel 14-1A is an inset around which the project parcel 14-1 is situated. The cemetery is 
located on the west slope of Mount Lincoln, in a small, rectangular, low stone-walled clearing in the 
woods. 

According to the cemetery form, only three headstones are recorded on the cemetery form recorded in 
1973 (PEL.801), dating from 1837 to 1853, although no specific ages are assigned to the three listed 
burials. A statement on the form says that about 20 burials are present in the cemetery (MHC 2022). 
Some more information was found on FindaGrave.com, where five burials are listed, dating from 1853 
(George Johnson), 1888 (Patrick Bailey), and 1904 (Charlotte Johnson Allen), along with two other 
undated burials (Find a Grave 2021). It is not clear how the 1837 date was established, because neither the 
form nor Find a Grave (2021) report any headstones with that date. A statement from the cemetery form 
says that “burial was refused in the public burial places when a daughter's child died of what was thought 
to be smallpox. Mr. Johnson buried his grandchild upon this plot of land near his home. A few square 
rods of land was walled in and about twenty burials of his family and relatives have been made within this 
enclosure.” (MHC 2022). A number of questions arise from this statement, as to which Mr. Johnson they 
are talking about, and are they referring to a specific daughter and grandchild who had smallpox? Clearly 
additional graves are present that were either not marked or their headstones lost. Fortunately, based on 
photographs, the cemetery boundaries appear to be very distinct (Figure 4 to Figure 6).  

 
Figure 4. Ruben Allen/Johnson Family cemetery (PEL.801) on parcel 14-1A, 
outside the project area, facing south.  
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Figure 5. Grave marker of Patrick Bailey of the 27th Mass. Infantry (d. 1888). 

 
Figure 6. Grave Marker of George Johnson, unknown if marker is Lt. 
George Johnson of 25th Mass. Infantry or George Johnson (d. 1853). 
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Consultations 
Section 106 of the NHPA requires that federal undertakings include consultation with interested parties 
that might be affected by the project. The lead federal agency is obligated to identify and engage with 
consulting parties. This includes the SHPO, Native American tribes, local governments, and other 
individuals and organizations with a demonstrated interest in the project area. With this document, SWCA 
is providing information to the Massachusetts SHPO, which is responsible for assessing impacts to 
recorded and/or undocumented archaeological and other cultural resources within the Commonwealth.  
As the representative of the U.S. federal government for this project, the EPA has the responsibility to 
conduct government to government consultations with concerned Native American tribes. However, as 
part of the NHPA Section 106 process, on behalf of the EPA, AMP sent letters, in May 2021, to multiple 
tribal agencies, including the Wampanoag Tribe of Gay Head (Aquinnah), the Mashpee Wampanoag 
Tribe, the Narragansett Indian Tribe, the Schaghticoke Tribal Nation, the Mohegan Tribe, the 
Mashantucket (Western) Pequot Tribal Nation, the Elnu Abenaki Tribe, the Nipmuc Nation, the 
Chaubunagungamaug Band of the Nipmuck Nation, and the United South and Eastern Tribes 
requesting their input regarding the review of the project. In June of 2021, Elizabeth Santana Kiser of the 
Chaubungamaug Nipmuck Indian Tribe replied to indicate that her tribe is not familiar with any cultural 
resources in this area. In August 2021, AMP successfully contacted the Pelham Historical Commission 
who provided their comments. 

Archaeological Reconnaissance Survey  
Research Design 
To effectively survey the project area, the project limits of disturbance were stratified (ranked) according 
to their potential to contain archaeological resources on the basis of landform, paleo environment, 
distance to water, soil, slope, and proximity to known sites. Historic resource ranking was determined on 
the basis of documentary research in combination with topographic factors.  

NATIVE AMERICAN SITES 

Evidence of ancient Native American sites is seldom documented. Therefore, Native American sites were 
predicted on the basis of an environmental model that uses geological, soil and climatic maps, known site 
locations in the southern New England region, and expected Native American site locational behavior. 
The archaeological record of ancient Native American sites in the region shows that the majority are 
situated on well drained ground in the vicinity of a water supply, areas of high population, or natural 
resources. 

In considering the potential to contain Native American sites, the project area is stratified (ranked) into 
zones of high, moderate, and low potential to contain archaeological properties, according to soil matrix, 
landform and distance to water and other subsistence and raw material resources, as defined below. The 
location of such resources is based upon paleo environmental reconstruction as well as modern 
environmental data.  

• Areas less than 300 m from water (or potential ancient water sources), on undisturbed, level (0 to 
5 percent slopes), dry, well-drained soil (especially near a second water source) are considered 
areas of high potential. Within this stratum, areas within 75 m of the water have the highest 
potential. Areas with the highest potential to contain sites are expected to be located along brooks 
and/or rivers, near stream confluences and abandoned stream channels. Some areas have high 
potential because of their strategic vantage points or proximity to sources of raw materials (e.g., 
lithic sources such as rhyolites, quartz, quartzite, and steatite).  
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• Areas that are more than 300 m but less than 600 m from a water source, but are on undisturbed, 
level to slightly sloping, dry, well-drained soil are considered areas of moderate potential. In 
addition, areas within 300 m from water, on dry soils, but on slopes of 5 to 10 percent are 
classified as moderate potential.  

• Areas that are poorly drained, are on steep slopes (10 percent or greater), or that have been 
significantly disturbed, are considered to have low potential. 

HISTORIC PERIOD SITES 

Similarly, for historic period sites, the project area is ranked for potential, but based primarily on 
documentary information, as defined below.  

• Areas less than 100 m from a historic site, property, or community center, are considered of high 
potential. In addition, areas within 50 m of historic roads and railroads or running streams are also 
considered of high potential.  

• Areas within 50 to 100 m of roads are considered of moderate potential.  
• Areas well away (100 m or more) from any type of historic features or streams are considered of 

low potential.  

Field Results 
On March 14, 2022, SWCA staff conducted the reconnaissance survey by walking systematic transects 
across the project limits of disturbance.  

The project area is entirely wooded and the secondary forest growth is indicative of logging episodes on 
the property (Figures 7 to 9). W.D. Cowls, Inc. has long overseen the timber harvesting in the project area 
and continues to actively manage this area for forestry. The western part of the project area has some 
relatively flat sections, with a steep drop just outside the project limits. Outside of the western edge of the 
project area is a steep drop, which is relatively flat to the east. This area is dominated by pine and oak, 
with scattered birch, hemlock, maple, and beech trees. The southwestern corner was identified by blaze 
marks on trees and a Historic period stone wall running north-south from the southwest corner of the 
property. The northwest corner slopes down to the west on a small grade. In this area, the ground 
coverage is sparse. Vegetation includes some saplings, scattered Mountain Laurel, and wintergreen. The 
northeast corner also slopes down a fair grade to the west. There is a path running from the northeast 
corner, southwest towards the Johnson Family Burial Ground (PEL.801). The east central portion of the 
project area contains thicker sapling growth and fewer large trees. This suggests that there was a recent 
logging episode. Reports by the W.D. Cowls Land Company indicate their logging operations occurred 
on the property between 1978 and 1982, 1987 and 1990, and again in 2006.   

Small push piles exist next to the roads that run through parts of the property. The western portion of the 
parcel contains some piles of rotting, cut stumps. Stone piles of varying sizes were observed across the 
project area. There are very few large erratic boulders across the property landscape.  

SWCA did not map or record all stone walls and stone piles within the project area, as these features are 
not typically recorded in the MHC site files. While some of them are certainly cultural features, such as 
probable Historic period stone walls that served as field fences and field clearing piles for agriculture, 
others are likely naturally deposited rock clusters originating from glacial processes. SWCA did not 
attempt to discern whether any of the stone walls or piles could possibly be of Native American origin as 
there currently is no generally accepted method to do so and in most cases, these features are associated 
with Historic period farmsteads. 
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The project research design included possible soil coring to assess areas of disturbance and to look at 
soils. The very to extremely stony nature of the soils in the project area does match the soil classifications 
mapped by the NRCS (2022). Plowed soils were observed in the vicinity of the historic site. Coring was 
not conducted systematically across the project area, because the soil data from NRCS is accurate and 
soils were found to be very gravelly, and there was very little evidence of disturbance, except directly 
adjacent to Tower Road. A cell tower and maintenance building were observed in the southeastern portion 
of the property (see Figure 10).  

A nineteenth century historical homestead, the Johnson/O’Brien Estate, was also identified in the 
southwestern part of the project area (Figure 11). The absence of stone walls and piles in the eastern part 
of the project area is likely indicative of tilling and the probable location of the family’s agricultural 
fields. Observed extant Historic period stone walls are remnants of former pasture areas.   

 
Figure 7. Project overview near the western boundary of project area, 
facing east. 
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Figure 8. Project overview in northwest corner of project area, facing east. 

 
Figure 9. Project overview in northeastern part of the project area, facing 
west. 
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Figure 10. Cell Tower building in southeastern area of project. 



Archaeological Reconnaissance Survey for the ASD Tower MA Solar Project, Pelham, Massachusetts 

16 

 
Figure 11. Location of the Johnson/O’Brien Family Estate site in relation to the project area and 
the Ruben Allen/Johnson Family Burial Place (PEL.801).  
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JOHNSON/O’BRIEN FAMILY ESTATE SITE  

A historical house foundation (Figure 12), second foundation (Figure 13), well (Figure 14), and 
associated property lines of dry-stacked Historic period stone were identified west of Tower Road, 
southwest of the Johnson Family Burial Ground (see Appendix A). A depression with a few pieces of 
barrel hoop fragments and unidentifiable metal is located east of the second foundation. This likely 
represents a third, possibly older foundation. Evidence of artifact clustering by vocational collectors was 
observed, revealing some disturbance has occurred at the site (Figure 15). 

A review of historical maps and documentary research indicates that the two historical foundations, well, 
and depression identified during the survey are likely associated with the Johnson/O’Brien Estate. 
Historical documents indicate that James Clapp of Belchertown sold the current 60-acre parcel to George 
Johnson/Johnston in October 1837 (Hampshire Registry of Deeds, Book 81: 254). Census records from 
1850 list George Johnson and his wife, Jane, as living on the premises along with their daughters Mary 
and Charlotte (Hampshire Registry of Deeds, Book 203: 178). Johnson’s farm included 40 acres of 
improved land, with 20 acres unimproved. He owned a horse, two milk cows, one swine, and one other 
cattle. He provided rye, Indian corn, and Irish potatoes. In 1855, only one household is listed on the 
property. The 1860 Walling map indicates the property as the “Johnson Est.” (Figure 16). When George 
Johnson passed in 1853, his daughter Charlotte, unmarried at the time, purchased 10 acres of the original 
60-acre property in the northwest portion, from her father’s estate. In 1855, Charlotte married Patrick 
O’Brien and he is listed as head of household in 1860. Patrick Bailey, of the 27th Massachusetts Infantry, 
was listed in 1855 as a laborer on the property. However, by 1865, Patrick O’Brien and Patrick Bailey are 
listed as separate households. The second foundation on the property is possibly associated with the 
Bailey household that was built between 1860 and 1865. The Hampshire County 1873 Beers map 
indicates the presence of the “P. O’Brien Est.” in the same area where the Johnson Estate was previously 
annotated (Figure 17) (Beers 1873). 

In 1871, Patrick O’Brien died of intemperance. Charlotte eventually married Reuben Allen, an immigrant 
farmer in 1879. Allen used the slope of Mount Lincoln to cultivate his farmland. Historical records 
indicate Allen raised potato and corn, as well as gathered hay to keep his horse and two cows (Parmenter 
1898: 472). He sold butter and eggs to his customers in Amherst on Saturdays and carried back home 
groceries and other necessities for the coming weeks. Charlotte died in 1904 at age 76 and Reuben Allen 
passed in 1911 at age 78. 

Accounts describe the family and homestead’s association with the cemetery:  

“High up on the west slope of Mt. Lincoln and within half a mile of the summit George Johnson, 
a protestant Irishman from Dundalk, Ireland, settled in the year of 1837. Here he lived and 
brought up his family of girls. One married John Gardner and a child by his marriage sickened 
and died of what was thought to be small-pox. Consequently burial was refused in the public 
burial places and Mr. Johnson buried his grandchild upon a plot of land near his home. A few 
square rods of land is walled in and fifteen or twenty burials of his family and relatives have been 
made within the little enclosure. George Johnson the ancestor of the family was buried in 1853 
and among the graves are those of two soldier sons-in-law, Lieutenant George Johnson of the 25th 
Mass. and Patrick Bailey of the 27th Mass. and each Memorial Day flags are planted above them 
which float in the wind until worn out by the blasts that career about Mt. Lincoln.” (Parmenter 
1898: 477). 
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Figure 12. Historical house foundation identified in southwest area of 
project boundary, facing north. 

 
Figure 13. Second historical foundation identified in southwest area of 
project boundary, facing north. 
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Figure 14. Well on eastern side of historical house foundation with recent cap collapse. 

 
Figure 15. Historical artifact surface finds identified by avocational collectors 
in southwest area of project boundary near historical house foundation. 
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Figure 16. Walling 1860 map of location of Johnson Estate. 

 
Figure 17. “P. O’Brien Est.” on Beers 1873. 
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Figure 18. Topographic map of Pelham with two buildings at location of 
Johnson Estate (USGS 1887) 

The 10 acres of land sold by Charlotte Johnson O’Brien to the Cowles brothers in 1866 was sold to WD 
Cowls in 1917 (Hampshire Registry of Deeds, Book 729: 368). The original 60 acres owned by George 
Johnson was consolidated once again when the remaining 50-acre parcel was sold to Cowls in 1922 
(Hampshire Registry of Deeds, Book 758: 299). The deed indicates that no houses were present on the 
property during the sale, which is corroborated by topographic maps in 1939 and historical aerials from 
the 1940s.   

CONCLUSIONS AND RECOMMENDATIONS 
On behalf of AMP Solar Development, SWCA conducted a site file check, background literature review, 
and an archaeological reconnaissance survey for the proposed ASD Tower MA Solar Project in Pelham, 
Massachusetts. No recorded archaeological sites are located within the project area. However, two 
recorded historic archaeological sites are in the vicinity of the project area: the Packardville Road 
Foundation (PEL.HA.3) and the Monk’s Cave site (PEL.HA.4). The Ruben Allen/Johnson Family Burial 
Place (PEL.801), reportedly established in 1837, is located on parcel 14-1A, around which the project is 
designed on parcel 14-1. 

No evidence of Native American activity was found. Environmental parameters used to assess the 
likelihood of Native American sites indicate that the project area has a low potential to contain Native 
American sites. 

Although the area is presently wooded mainly in mature trees, there is evidence of previous logging 
efforts in the project area. SWCA staff identified two historical foundations, a well, a depression, and 
associated property lines of dry-stacked stone during the field reconnaissance survey, west of Tower Road 
and southwest of the cemetery. A review of historical documents and mapping shows that the project area 
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was occupied by the Johnson/O’Brien family beginning in the early 1800s. The 60-acre parcel was used 
for agricultural purposes, until it was sold in 1922.  

Initial investigations by SWCA staff observed that portions of the nineteenth-century historical 
foundations and well remain intact. Based on the age and available information, the Johnson/O’Brien 
Family Estate site may be of historic significance. Because there have been no previous excavations or 
documentation of this site, SWCA recommends avoidance and protection of the Johnson/O’Brien Family 
Estate historic archaeological site. If avoidance is not feasible, it is recommended that further survey in 
the form of an archaeological site examination be conducted to define the site boundaries and to assess 
the significance of this site. 

Because of the unfavorable environmental parameters and lack of any direct evidence of sites, no further 
survey is recommended for Native American archaeological sites for this project. 
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CAPS Index of Ecological Integrity (IEI)

CAPS is an approach to prioritizing land for conservation based on the assessment of ecological
integrity for various ecological communities (e.g. forest, shrub swamp, headwater stream) within an
area. The Index of Ecological Integrity (IEI) delineates the relative wildlife habitat and biodiversity
value of any point on the landscape based on principles of landscape ecology and expert opinion.
With a computer base map depicting various classes of developed and undeveloped land, we evaluate
a variety of landscape-based variables ("metrics") for every point in the landscape. A metric may take
into account the microclimatic alterations associated with "edge effects," intensity of road traffic in
the vicinity, nutrient loading in aquatic ecosystems, or the effects of human development on
landscape connectivity. Various metrics are applied to the landscape and then integrated in weighted
linear combinations as models for assessing ecological integrity. This process results in a final Index of
Ecological Integrity (IEI) for each point in the landscape based on models constructed separately for
each ecological community.
Depicted on this map are those areas representing 50% of the undeveloped landscape  with the
highest IEI values; the darker the color the higher the ecological integrity value. Coastal beaches and
mudflats are included as Coastal Wetland and Aquatic.  For more information see:
http://www.umasscaps.org.
These maps were prepared by the University of Massachusetts Amherst, with funding from the
Massachusetts Department of Environmental Protection and the Renewable Resources Extension Act
(RREA).
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MassDEP's Massachusetts Wildlife Habitat Protection Guidance for Inland Wetlands (June 2006) adopted a new approach for assessing
wildlife habitat impacts associated with work in wetlands. This approach utilizes maps developed at the University of Massachusetts
Amherst using the Conservation Assessment and Prioritization System (CAPS). The maps depict Habitat of Potential Regional or Statewide
Importance that may trigger more intensive review under the MA Wetlands Protection Act. For more information on how to assess wildlife
habitat impacts, see Section III of the Guidance document: https://www.mass.gov/doc/massachusetts-wildlife-habitat-protection-guidance-
for-inland-wetlands/download.
CAPS is an approach to prioritizing land for conservation/protection based on the assessment of ecological integrity for various ecological
communities (e.g. forested wetland, shrub swamp, headwater stream) within an area. The CAPS model assesses ecological integrity of the
Massachusetts landscape as influenced by environmental stressor metrics (e.g. pollution, fragmentation). It relies on data that are broadly
available across Massachusetts. Ecological features which are not consistently surveyed or uniformly available, such as certified vernal
pools, rare species habitat, and contamination sites are not included in the CAPS analysis. When available, this more specific ecological
information may be used in conjunction with the CAPS outputs to better understand particular sites in Massachusetts and support informed
conservation decision-making. For more information on the statewide maps produced by the CAPS model, see: http://www.umasscaps.org.
These maps were prepared by the University of Massachusetts Amherst, with funding from the Massachusetts Department of
Environmental Protection.
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PureSky Energy – Energy Storage System Risk Mitigation Strategy 
March 2026 

 

Introduction 

PureSky Energy (PSE) is committed to meeting or exceeding all local, state, and federal fire 

requirements for energy storage systems. PSE’s energy storage equipment is chosen based 

on safety, quality, and efficiency standards and will be installed in a way that minimizes the 

risk of fire and subsequent damages. This document explains potential safety concerns and 

their mitigation strategies. A key focus for PSE is to collaborate with the local fire department 

to ensure the system design and operation is acceptable and well understood by first 

responders. 

 

Technology 

PSE’s Energy Storage Systems (“ESS”) utilize state-of-the-art lithium-ion battery technology 

contained in secure, controlled enclosures. The ESS solution employs a factory-built LFP 

energy storage solution that includes explosion prevention and fire safety features. 

These ESS enclosures include the following equipment: 

• Battery cells – solid-state lithium-ion cells from a tier-one battery cell supplier, 

• Battery Management System (“BMS”) – used to monitor battery cell state of charge, 

cell health, and is capable of shutting off any battery cell experiencing unusual 

conditions, 

• Power conversion equipment – used to regulate the power supplied by the battery 

modules for optimum operation, 

• Security system – used to deter unauthorized access and theft, 

• Thermal Management system – used to control the temperature inside the enclosures 

for optimum battery performance and safety, 

PSE uses battery cells from leading cell manufacturers and collaborates with leading 

battery system integrators to build safe and reliable ESS installations that comply with all 

relevant electrical and mechanical engineering standards, including Underwriters 

Laboratories (“UL”) battery cell certifications. During the procurement and detailed 

design of the ESS, PSE consults with the local fire department in order to incorporate 

specific local requirements for fire safety. Once the system is installed, PSE can facilitate 

site visits by the fire department to inspect the system and better understand the safety 
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systems and operation. PSE can provide additional information as required and involve 

the ESS equipment supplier as needed. 

 

Siting of Energy Storage Systems 

The objective of PSE ESS installations is to harvest the maximum amount of clean solar energy. 

The ESS will be co-located with the solar energy inverters in safe sites with sufficient separation 

from other buildings. Following the Standard on Explosion Prevention Systems (NFPA 69), 

National Electrical Code (NFPA 70), Safety requirements for secondary lithium cells and 

batteries for use in industrial applications (IEC62619) and Standard for the Installation of 

Stationary Energy Storage Systems (NFPA 855), PSE ESS sites will maintain safe distances (more 

than 5 ft) from lot lines, public ways, buildings, and other combustibles as well as the 

necessary 2-hour fire barriers required by NFPA Codes. 

 

Possibility of Thermal Runaway 

Thermal runaway is an infrequent situation when the battery cell temperatures rise so high 

that the cells become unstable. This situation only occurs when the cells are operated 

outside of their normal temperature range without being cooled by a thermal management 

system. Runaway temperatures of typical battery chemistries vary from 302°F to 518°F [1]. 

Given that all these battery chemistries have high thermal runaway temperatures, Lithium-

ion cells are thermally stable in the range of normal ambient temperature variations. 

 

Mitigation of Thermal Runaway 

Battery packs are fitted with separation walls to stop the failing cell from spreading to 

neighbouring cells. The BMS monitors and controls the batteries to ensure they remain in 

acceptable performance and safe operating conditions. The BMS monitors abnormal 

conditions of each battery cell and takes active preventive measures. Each PSE ESS is also 

equipped with a dedicated thermal management system, which operates automatically at 

abnormal temperatures. PSE projects are developed with advanced Energy Management 

Systems (“EMS”) to optimize the energy dispatch between the ESS and the PV system. The 

EMS ensures battery cells are not stressed or abused during normal operation, which could 

lead to thermal runaway. 

 

Possibility of Fire: 

The chance of a fire caused by the ESS is very low. Lithium-ion battery electrolytes contain 

different solvents, which may be flammable [2]. However, flashpoints (burn temperature) of 
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these electrolytes are very high, and they have been sealed in air-tight cell pouches. Since 

all the batteries are also contained in a NEMA-rated enclosure, the possibility of cell damage 

due to impact and exposure of flammable solvents to catch fire is very low. 

 

Accumulation of Combustible Gases: 

A thermal runaway event can produce combustible gases. Accumulation of such gases 

should be vented out to mitigate possible explosions. PSE ESS enclosures are equipped with 

gas detectors. When gas accumulations are detected, the thermal management system 

vents out such gases. Due to this safety design, the possibility of gas accumulation is 

considerably low with PSE ESS enclosures. 

 

Possibility of Electrolyte Spills 

Lithium-ion batteries contain electrolytes that are semi-solid or gel, depending on their 

solvent characteristics [2], and have very high melting points, so the risk of spillage is very low 

during normal operating conditions. Electrolytes used in PSE cells are nonaqueous materials 
[3] and do not easily mix with water. With different layers of packaging, the risk of water 

contamination is very low. 

 

Spill Mitigation 

PSE ESS has several layers of packaging. All the cells with electrolytes are packaged in air-

tight pouches. Then these cells are packaged as battery modules within battery racks. All 

the battery racks are contained within a NEMA-rated enclosure. Considering these different 

layers of packaging, it is very unlikely that a spill will occur outside of the ESS. The electrolyte 

in these LFP cells is largely absorbed in the electrodes within the individual cells (which are 

individually wrapped and contained in trays). In practical terms, there is no freely flowing 

liquid electrolyte in PSE ESS units that can easily leak out into the environment, even in the 

event of cell damage.  Furthermore, PSE battery enclosures will be installed on elevated 

equipment pads for added containment.  

 

Possibility of Gas Emissions 

Lithium-ion batteries do not produce measurable gas emissions while they are under normal 

operation [4]. In an unlikely event of a battery fire, different toxic gases could be emitted 

based on the battery cells and packaging materials [5]. However, the possibility of a fire and 

subsequent gas emission is very low due to fire prevention measures. 
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Risk of Lightning: 

In PSE ESS projects, batteries are placed in NEMA outdoor-rated enclosures, which are 

electrically grounded using stable grounding grids. Therefore, enclosures could never be 

electrically energized in any situation. Even though the risk of lightning cannot be mitigated, 

the damage due to lightning has been mitigated with these actively grounded enclosures. 

These enclosures act as “Faraday Cage” during lightning events and protect all the contents 

from electrical damage. 

 
Fire Safety Plan 

PSE selects battery cell technology for each project based on the battery operation 

requirements. The chemical compositions of these cell technologies vary from project to 

project. The following fire safety procedure forms the basis for initial discussions with the local 

fire department and can be updated for each project based on additional requirements. 
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Primary Action Review 
Review fire safety plan, check for any 

alarms, identify hazards, establish 
commands, establish safety zones etc. 

Immediate danger to life and 
health – Rescue mission 

No immediate danger to life and 
health – non-rescue mission 

Monitor & Manage 
Monitor atmospheric hazards, 

gas monitoring, ionization 
detection, thermal imaging 
camera etc., identify system 

status, lock out tag out, 
ventilation, isolate if needed   

Secondary Action 
Review 

Investigate the abnormal 
condition, assess available 

resource, identify additional 
resources, assess exposure, 

establish action plan 

Active Control 
If no immediate danger to life 

and health and 
control is required, control and 

contain the problem 

Defensive Support 
Support the ventilation, and 

water supply, minimize exposure 

Identify 
Actions 

Identify 
Actions 

After Incident Procedures 
Check the stability, contamination risk. guide salvage process and coordinate with other agencies 

Active Control  
Lock out tag out, ventilation, 
establish water supply, attack 
from the correct attack angle 

Rescue 
Confirm execute criteria, rescue 

victims 

Monitoring 
Monitor atmospheric hazards, 

gas monitoring, ionization 
detection, thermal imaging etc. 

After Rescue 
Coordinate necessary medical 

emergency attention for rescued 
victims 
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UTILITY-SCALE ENERGY STORAGE 

SolBank 3.0 

Key Features

Capacity:  5.0 MWh

www.csestorage.com

ENERGY STORAGE SYSTEM 
S-5016-2H-NA|S-5016-4H-NA

e-STORAGE, a subsidiary of Canadian Solar, is a world-class
energy storage solution provider, specializing in storage
system design, manufacturing, and integration of battery
energy storage systems for utility-scale applications. 

The company offers value-added system consulting and
turnkey EPC services, in addition, we provide  customers
with our proprietary LFP battery solution SolBank.

SolBank 3.0 Highlights
Cutting-Edge Technology: SolBank 3.0 features high-
density LFP cells, an active balancing BMS, and an
innovative liquid cooling TMS, ensuring optimal safety.

Compliance and Certifications: SolBank 3.0 adheres
to all industry standards: NFPA855, NFPA69, NFPA72,
NFPA70E, and optional NFPA68. Certified under
UL1973, UL9540, UL9540A, UN38.3/UN3536, ensuring
rigorous safety and performance criteria.

Enhanced Energy Density
Utilizes 314 Ah battery cells and compact integration,
increases single container energy density up to 45%
Reduces land cost by up to 35% in a 100MWh project

Compatibility & Installation
Supports various PCS topologies
Turn-key integration and stationery certification,
reduce project schedule risks by up to 40%
Plug-and-play setup for streamlined commissioning

Safety
IP67-rated pack design
Up to 20% faster detection of abnormal and automatic
protection
Advanced pack thermal isolation, electrical redundancy
protection, and multi-level fire protection, effectively
minimize potential issues

Intelligent Control 
Liquid cooling cuts auxiliary consumption up to 30%
Active balance and string-level management,
guarantee high efficiency and availability

Together, we are building a brighter, greener future for all. 

SolBank 3.0 



General

Product Model
CSI-SolBank-S-5016-2h-NA

CSI-SolBank-S-5016-4h-NA

Battery Chemistry Lithium Iron Phosphate (LFP)

Pack Configuration 1P104S (104 Cells)

Rack Configuration 1P416S (4 Packs)

System Configuration 12P416S (12 Racks)

Nominal DC Voltage 1331.2 V

Operation DC Voltage Range 1164.8 V ~ 1497.6 V

Auxiliary Systems

Auxiliary Power Interface AC480 V / 60 Hz, 3P5W

Thermal Management System Smart liquid cooling/heating

External Communication
Interface

Ethernet connection, Modbus TCP/IP
protocol

Performance

Charging/Discharging Mode 0.5 P / 0.5 P 0.25 P / 0.25 P

Rated DC Power 2350 kW 1200 kW

Initial Storage Capacity 4700 kWh 4800 kWh

Duration @Rated DC Power 2hrs 4hrs

Round Trip Efficiency (RTE) 93% 94%

Auxiliary Load 
(Standby/Peak) 1.5 kVA / 50 kVA 1.5 kVA / 22 kVA

Max. Short Circuit Current 10 kA*12 10 kA*12

Operating Temperature
(Ambient)

-30 °C to 55 °C (derating from 45°C to
55°C)

Relative Humidity ≤95% (non-condensing)

Altitude ≤4000 m (derating from 2000 m to
4000 m)

Noise Sound Pressure Level 
(LPA) at 1 meter distance ≤75 dB(A) 

 Mechanical

Enclosure 20ft. high-cube container

Dimensions (L*W*H) 6058*2438*2896 mm
(238.50*95.98*114.02 in)

Weight (Battery Included) 43,000 kg (94,800 lbs)

Enclosure Ingress Rating IP55 / NEMA 3R

Painting/Coating RAL9003 / C4 Coating

Seismic Parameter Zone 4

SolBank 3.0 
System Parameter

SolBank﻿ 3.0 
Circuit Diagram

Notes
1. The unit is rated at 1164.8V~1497.6V for optimized product performance, the maximum voltage range for the battery system is 1060.8V~1497.6V
2. Rated DC Power is measured at the product DC terminal, the Rated DC Power and Initial Storage Capacity is limited to the use of two SolBank 3.0 units connected in parallel
3. Initial Storage Capacity is the usable product capacity at FAT, contact e-STORAGE for capacity at COD per project schedule
4. DC RTE is measured during capacity test at Rated DC Power, refer to the product warranty document for the complete procedure

Due to ongoing innovation, improvements, and product enhancements, the technical specifications in this document are subject to change and are not guaranteed. 
Canadian Solar reserves the right to update or change its products or this technical data without prior notice and customers should not rely upon these or any technical
specifications which are not made part of a definitive binding agreement. 

Canadian Solar SSES (US) Inc. 545 Speedvale Avenue West,  Guelph Ontario | Canada N1K1E6,  support@csestorage.com

 So
lB

an
k 

3.
0 

D
at

as
he

et
. V

er
si

on
 1

.4
  J

un
e,

 2
02

4

Safety

Fire Detection and Alarm Fire alarm panel, heat and smoke
detection, alarm bell and strobe

Explosion Prevention Combustible gas detector with active
ventilation

Uninterrupted Power
Reserve

Container level UPS for 2-hr control
system backup; dedicated fire safety UPS
for 24-hr fire alarm backup

Emergency
Stop/Automatic Shut-off Local and Remote

Fire Suppression Options Aerosol-based suppression system. 
Dry pipe sprinkler system.



 

 

 

 

 

 

 

● 电池内部无游离酸,气体复合效率高,使用安全性高。 

● 特殊板栅合金，合适的电解液比重，充分保证寿命。 

● 极板采用双面涂膏技术，确保电池性能一致优越。 

● 汤浅经典设计，使用广泛，用户认可度极高。 

● No free acid inside battery，high efficient gas recombination, 

high operation safety。 

● Special alloy of grid, adequate specific gravity of electrolyte  

secures the battery life。 

● Two-sided plating technology,more advantage battery function。 
● Classic design,extensive application,high recognition of users。 

 

 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  NP24-12H 

产品特点   Product Features 

 

标 称 电 压（V）Nominal Voltage 12 

容量 Capacity 
（25℃） 

20 小时率 25Ah 
10 小时率 24Ah 
5 小时率 22Ah 
1 小时率 15.5Ah 

外观尺寸 
Dimension 

长 L（mm） 175 
宽 W（mm） 166 
高 H（mm） 125 

总高 OH（mm） 125 

不同环境温度下的

放置期限 
Storage period at 

various temperature 

25℃以下 6 个月 
30℃以下 4 个月 
35℃以下 3 个月 
40℃以下 2 个月 

运行温度 
OperatingTemp 

Range 

    放 电 Discharge -15℃～50℃ 
※充 电 Charge -15℃～40℃ 
  存 储 Storage -15℃～40℃ 

推荐温度 
Nominal OperatingTemp Range 25℃ 

※ 当温度偏离 25℃时,要用温度补偿后的电压充电  
If the temperature variesy from 25℃， 

Charge with voltage after temperature compensation 
重量 Weight 约 8.0 kg 
端子 Terminal 铜芯(M5)  

池壳材料 Container material ABS 
内阻  （完全充电）                      

IR，fully charged（25℃） 约 8~12 mΩ 

浮充使用期充电方法 
Charging method for floating use （25℃） 

定电压 13.65V 
限流 2.4~6A 

设计浮充寿命      
 Designed float life 

6 年(25℃) 

 

广东汤浅蓄电池有限公司 

YUASA  Battery （Guangdong）Co.,Ltd 

 

外形尺寸（mm）Dimension 电池特征 Battery Characteristics 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

终止

电压 
10min 15min 20min 30min 40min 45min 60min 1.5h 2h 3h 4h 5h 10h 

1.65V 96.8  77.0  63.6  48.4  39.3  35.0  29.3  21.8  18.2  13.3  10.5  8.3  4.6  

1.67V 95.3  75.9  62.7  47.9  38.8  34.6  28.8  21.5  18.0  13.2  10.4  8.2  4.6  

1.70V 93.2  74.1  61.4  47.2  38.1  34.0  28.2  21.1  17.6  12.9  10.2  8.0  4.5  

1.75V 88.4  70.3  58.3  44.9  36.4  32.6  27.2  20.4  17.0  12.5  9.8  7.7  4.3  

1.80V 83.3  66.1  55.1  42.4  34.5  31.0  26.0  19.4  16.2  11.9  9.4  7.4  4.2  

Charge Characteristics Constant Voltage with  

Current Limit 

杰士汤浅株式会社 GS YUASA CORPORATION    

广东汤浅蓄电池有限公司                         

地址: 广东省佛山市顺德区大良              

                   热线电话：400-930-0628                       

电话：0757-22620901   传真: 0757-22635775      

http://www.gdyuasa.com 

放 电 电 流 
Discharge current 

放电允许最低终止电压 
Lowest Discharge Final Voltage 

Allowed 

0.2CA 未满 1.75V/单格  

0.2CA 以上  0.5CA 未满 1.70V/单格 

0.5CA 以上  1.0CA 未满 1.55V/单格 

1.0CA 以上 1.30V/单格 

 

资料如有更改，恕不另行通知。                                                            2023 年 3 月   第 1 版 

充电注意：    

 
当温度偏离 25℃时,请按每变化 1℃,浮充使用按-3mV/单格进行修正,均充按-4mV/单格进行修正。 

Charging Recommendations     
If the operating temperature varies significantly from the center value (25℃), temperature compensation for the charging voltage is 

recommended. The recommendation is -3mV/℃/cell for float use, and -4mV/℃/cell for cyclic use. 

Relationship of Discharge Current to FinalDischarge 
Voltage Allowed 

外形尺寸（mm）Dimension 外形尺寸（mm）Dimension 外形尺寸（mm）Dimension 定功率放电表 Constant Wattage Discharge Characteristics      （25℃ 瓦特/单格 watts/Cell）  

电池限流恒压充电特性 放电电流和终止电压的关系 

认证标识： Approval indication   

  
  
                                 
                                 
                                
      

FM 45770 
    

EMS 99952 
  

OHS750241 



SMA DPS-500 HIGH ACCURACY DC METERING KIT
Extreme accuracy when it counts

SMA DPS-500 High Accuracy DC Metering Kit makes the SMA DC-DC Converter capable of providing power and energy 
measurements with a 0.5% degree of accuracy. The kit may be installed on either port of the DC-DC Converter. It consists 
of a voltage transducer, current transducer, DC power meter, and all necessary components for integration within the DC-
DC Converter enclosure. Measurements from the high accuracy meter are integrated into the Modbus map of the DC-DC 
Converter and can be accessed without need of a dedicated communication link to the meter. Measurements provided 
include voltage, current, power, import energy, export energy, total energy, and net energy.

SMA DPS-500 HIGH ACCURACY DC METERING KIT

Accurate and versatile
•	�Power and energy production 

monitoring provides a high level  
of accuracy

•	�Measures voltage, current, power, 
import energy, export energy, total 
energy, and net energy 

Perfect alignment
•	�Designed for integration with the 

SMA DC-DC Converter
•	�Custom meter kit mounts inside the 

SMA DC-DC Converter

Pre-Prepared
•	�Preassembled kit reduces 

installation time
•	�Measurements integrated into 

DC-DC Converter Modbus map

KI
T-

7-
D

PS
50

01
00

www.SMA-America.com



Technical Data
DPS-500 High Accuracy DC Metering Kit

KIT-7-DPS500100
General data
Compatible DC-DC converter models SMA DPS-500
Compatible DC-DC converter firmware version 500-1-15 and above
Power and energy measurement accuracy 0.5%
Datalogging 1 minute interval; up to 4 months
Operating voltage range 0 - 1500 V DC
Measurement type Voltage Hall Effect Sensor
Power supply 100-240 VAC

Power consumption, typical <3 VA
Dimensions, HxWxD 72 x 72 x 64.5 mm (2.835 x 2.835 x 2.539 in)
Weight 5 kg (11 lbs)
Temperature range, operating -25°C to +70°C (-13°F to +158°F)
Temperature range, standby -40°C to +85°C (-40°F to +185°F)
Relative humidity (non-condensing) 5 to 95%
DC measurement port (battery side / inverter side) ● / ○
Warranty 5 years
Supported communication interfaces Modbus TCP/IP over ethernet
Compliance 
Certifications UL 1741, UL 62109-1, CSA C22.2 #107.1, and IEC 62109-1
EMC IEC 55011,IEC 61000-6-2, IEC 61000-3-2, and IEC 61000-3-3
Safety IEC 61010-1
Communications Modbus TCP/IP
Meter type Accuenergy AcuDC 243-5V-A3-P1-X5-C-D-0.2

● Standard features ○ Optional features
Type designation KIT-7-DPS500100 HI
G
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E-STORAGE 
ENERGY STORAGE SOLUTION
FIRE SAFETY SYSTEM AND BMS OVERVIEW

11 22

Extended Battery Life

We use durable, high cycling 
capacity LFP battery cell with 
proven long life track record and 
up to 20 years warranty.

Active balancing BMS on cell 
level ensures a balance 
between all batteries during 
daily operation.
A hybrid liquid + air cooling 
system maintains optimal 
temperature and humidity 
throughout the lifetime of the 
project.

Reduced Onsite Work

All components are shipped with 
the product after factory testing, 
simplifying the installation and 
commissioning process onsite. 
All external wirings are available 
in a central location at the bottom 
of the enclosure. 

Thorough Safety Design

Built to meet the latest fire and 
safety codes in the U.S., China, UK 
and Australia markets. SolBank 
units include:

Complete fire propagation 
verification from cell, module 
(pack) to unit level based on 
the latest UL 9540A: 2019 (4th 
Edition). 
Explosion prevention systems 
via gas detection, active 
venting and passive pressure 
relief. 

With integrated multi-level fire 
detection, units provide:

Timely fire detection.
Reporting of fire incidents.
Linked actions with other 
system components.

Modular

Scalable modular design from 1.5 
hour to 6+ hour duration with high 
density and back-to-back 
installation;
One standard platform for multiple 
power/duration applications, 
designed to meet global market 
performance and safety 
requirements.

PRODUCT HIGHLIGHTS

3

SOLBANK

Parameter-Model SolBank-S-2967-4h SolBank-S-2967-2h SolBank-S-2967-1.5h

System Configuration 8P414S (8 Racks) 8P414S (8 Racks) 6P414S (6 Racks)
Rated DC Voltage Range 1159.2V~1490.4 V
Rated DC Power 700 kW 1375 kW 1300 kW
Nominal Capacity 2967 kWh 2967 kWh 2225 kWh

DC Usable Capacity (FAT) 2800 kWh 2750 kWh 1950 kWh

Constant Power (CP) Rate 0.25P (4 hours) 0.5P (2 hours) 0.67P (1.5 hours)
DC Round Trip Efficiency (RTE) 94% 93% 91%

Thermal Management System Liquid cooling/heating for battery system, air cooling for 
electrical components and humidity control

Enclosure Ingress Rating IP55 / NEMA 3R

Dimensions (L*W*H) 6058*2438*2896 mm 
(238.50*95.98*114.02 in)

Enclosure 20ft. high-cube container

Weight (Battery Included) 29,800 kg 
(65,700 lbs)

24,900 kg
(54,895 lbs)

Seismic Parameter Zone 4
Noise @1m distance ≤75 dB

Liquid Chiller

BMS

DMC Junction Box

Battery Pack

Air HVACCooling Pipe

* BMS: Battery Management System
DMC: Distribution Management System 

4

CONTROL AND MONITORING

Monitors battery status to cell level in real time, including temperature, voltage, 
power level, fault and alarms, protections
Report any faults, alarms to the control and monitoring system (BCI and EMS)
Built in UPS for monitoring during power outage

4

Control the inverter and SolBank in real time, coordinate behaviors between these 
components
Stop all inverter and SolBanks within the same energy station when there is a fire 
alarm, minimize fault impact

Monitors status of all BESS equipment and report any fault detected to 
the operator
Allow service team to read and analyze operating data of the equipment, 
to optimize system health and identify issues from early stage
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PRIMARY BESS CODES & STANDARDS
Installation Codes and Standards

NFPA 855 Standard for the Installation of Energy Storage Systems (2023 
Edition)

2021 International Fire Code (IFC) Chapter 12 – Section 1207

*Required code / standard and editions may vary based on state or jurisdiction.

5 6

INTEGRATED SAFETY SYSTEM

Certification-Standard

Battery Cell, Module and Rack – UL1973, 
IEC62619, UL1642

SolBank - UL9540, UL9540A (cell, module, 
unit level), UN38.3

Inverter – UL1741

Integrated system – UL9540

Independent Engineering Report

SolBank product review - DNV

6

Owner Support under Long Term Service 
Agreement (LTSA)

24*7 monitoring of the system through CSI 
remote operation center

O&M service with preventive maintenance 
and corrective maintenance of the equipment

Onsite and remote training to ensure 
adequate professionalism of O&M team 
members

Site Specific Materials

Site specific Emergency Response Plan (ERP)

Site specific Hazard Mitigation Analysis (HMA)

7

UL9540A LARGE-SCALE FIRE TESTING

7

UL 9540A Test Method for Evaluating Thermal 
Runaway Fire Propagation in Battery Energy Storage 
Systems:

Developed to better understand safety risks, 
demonstrate compliance with codes and standards

Testing performed at multiple levels:
Cell 
Module
Unit
Installation*

Test results inform system design and installation 
requirements
-Fire mitigation and protection
-Ventilation
-Incident management

Test Level Reported Information / Performance Criteria

Cell
Can cell exhibit thermal runaway?
Thermal runaway characteristics
Flammability / composition of vent gas

Module
Thermal runaway containment / characteristics
Flammability / composition of vent gas
Heat and gas release rates

Rack / Unit Evaluation of fire / thermal runaway spread
Heat and gas release rates
Deflagration and re-ignition behavior

Installation Effectiveness of fire protection systems
Heat and gas release rates
Deflagration and re-ignition behavior

8

UL9540A REPORTS

8

UL9540A-Cell level UL9540A-Module level UL9540A-Unit level

Test Result high level summary

UL9540A – Unit level

Cell to cell propagation was happened in the 
initiating model.

Note: It is forced cell to cell propagation 
introduced purposely to complete the UL9540A 
test on unit level.

Module to module propagation was not 
observed.

No flying debris or explosive discharge of 
gases observed during test.

No sparks, electrical arcs, or other electrical 
events observed during test.

No external flaming was observed during test.

Note: Please refer to the reports for more details.



99

Cell voltage collection
Cell temperature acquisition
Balance function execution

Rack current acquisition
SOC calculation
High and low voltage protection
Over temp. protection
Balance strategy judgment
Temp management system
Rack current limit judgment

Battery Rack status judgment 
Confirm battery Rack start and 
stop conditions
Battery system current limit 
management
Battery system SOC estimation

BMS SAFETY OVERVIEW

1010

BMS SAFETY OVERVIEW

Level Safety design

Rack
level

1. Battery string short circuit protection (fuse)

2. Dual Fuse redundancy design

3. The relay is allowed to open under load under abnormal 
conditions

4. Battery string switch allows disconnection under load

5. DC insulation monitoring function

6. Software meets UL60730 functional safety design 
requirements

BMS FAULTS ALARM LIST

1111

FIRE PROTECTION SYSTEM SAFETY - EQUIPMENT
Safety features

Fire detection (smoke + heat detectors)
Fire alarm (remote and local)
Explosion prevention (combustible gas detection, 
active ventilation) 
Emergency shutdown (E-Stop)
Non-walk-in container design with open door sensors
Lockable disconnect switch for LOTO

Redundancy designs

Two sets of smoke, heat detectors, trigger of any will 
report fire alarm
Two gas detectors, trigger of any will report gas alarm
Built in UPS for battery monitoring, ventilation, fire 
detection and alarming
Backup aux power supply for fire safety system

Fire Detection Heat and Smoke detection (2 Sets)
Explosion Prevention & Mitigation Gas detection (2 Units), passive pressure relief system, active air intake and venting
Fire Alarm Strobes and bells - UPS Backup. Fire alarms monitored by both fire panel and BMS
Local Emergency Stop Yes
Coolant Leak Detection Yes
Interface with External Fire Panel Available with options to network

1212

FIRE PROTECTION SYSTEM SAFETY - EQUIPMENT

Fire Panel Features

NFPA 72 Compliant Smoke 
Sensitivity Test Built-In
Dedicated Alarm, Supervisory 
and Trouble Relays
NFPA, 12, 12A, 13, 15, 16, 17, 17A, 
70, 72, 92, 720 ,750, and 2001

Gas Detector Features

Designed for low-level detection, 
mitigation, and notification
Gas Type: Propane (LP) Methane 
(NG) Hydrogen (H2)
Gas Range: 0-50% LEL
ELT Listed

Smoke Detector Features

Wide selectable sensitivity range 
of 1.0 to 3.7%/foot
UL listed smoke calibration and 
sensitivity
UUKL Listed for Smoke Control

Heat Detector Features

Selectable Rate of Rise and/or 
Fixed Heat Detector
UUKL Listed for Smoke Control
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FIRE PROTECTION SYSTEM SAFETY - LOGIC MAP

Note: *This overview has included examples for BMS alarms, for complete list of alarms and monitoring datapoints, please refer to BMS alarm list.
For charge and discharge cell voltage limits, SolBank strictly follows Cell Supplier recommendations. For details, please refer to EVE LF280K cell datasheet.
Charge limit for cell spec: 3.65V, SolBank charge limit alarm starts from 3.55V, no charge on 3.6V. 
Discharge limit for cell spec: 2.5V, SolBank discharge limit alarm starts from 2.9V, no discharge on 2.8V. 
Accuracy and delay of BMS detection: BMS voltage accuracy 5 mv; Current accuracy 0.5 %; Temperature accuracy 1°C. BMS components use CAN bus for communication internally, which 
has a delay of less than 0.5s (CAN 2.0 communication).

1414

FIRE PROTECTION SYSTEM SAFETY - FIRE CONTROL FLOW CHART

15

EVENT TIMELINE DESCRIPTION

Prevention of Event: Phase 1

Tightly designed control system: no 
violation of battery operation limit (voltage 
deviation, duty cycle, etc)

SolBank BMS detects abnormal battery in 
early stage, report status to trigger warning 
or alarm

SolBank auxiliary system reports abnormal 
status of aux components (i.e. HVAC failure, 
and report issue through BMS-EMS)

24*7 monitoring and corrective 
maintenance: ensure issues got identified 
and addressed timely

15

Limit Extent of Event: Phase 2

SolBank with fault will be stopped: including 
level 1 fire alarm, level 1 gas alarm, over 
temperature, high/low SOC

SolBank with critical fault will be 
disconnected: including level 2 fire alarm, 
level 2 gas alarm, severe high/low voltage 
or SOC

Any detection of combustible gas to a 
certain level will trigger linkage control 
signal to start active ventilation

Any communication issue with SolBank, PCS 
or EMS will be reported, and impacted 
equipment will be stopped.

Conclude Event: Phase 3

Initiation of emergency response shall be 
activated per current protocol. If there is 
any threat or potential threat to life or 
safety, 911 shall be called immediately to 
summon the aid of public safety responders.

With a confirmed fire alarm, the site should 
be evacuated with all staff to the the 
primary muster point per Emergency 
Response Plan (ERP)

Subject Matter Expert (SME) shall be 
informed to provide advice to first 
responder based on the site-specific 
information per Emergency Response Plan 
(ERP)

O&M team continues to monitor equipment 
status of impacted unit and units next to it 
through EMS remotely

1616

SOLBANK FIRE SAFETY SOLUTION ADVANCEMENTS 

Sr. Standard Requirement SolBank Advancement

1

NFPA855 requirement on ventilation states:

“9.6.5.1.4* Natural Exhaust Ventilation. Exhaust ventilations shall be designed to limit 
the maximum concentration of flammable gas to 25 percent of the lower flammable 
limit (LFL) of the total volume of the outdoor cabinet during the worst-case event of 
simultaneous “boost” charging of all the batteries, in accordance with nationally 
recognized standards.”

SolBank complies with NFPA855 requirements and exceeds the minimum 
condition by lowering the gas concentration detection limit LFL to 10%

2

NFPA855 requirement on smoke and fire detection states:

“9.6.1 Smoke and Fire Detection. Areas containing ESS systems located within 
buildings or structures shall be provided with a smoke detection or radiant energy-
sensing system in accordance with Section 4.8, unless modified by this chapter.”

SolBank complies with NFPA855 requirements and exceeds the minimum 
condition by including Smoke detector as well as Heat detector in the SolBank.
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BESS FAILURE AND FIREFIGHTING

17

SolBank does not require a suppression system to make it a safer product. However, in the 
unlikely event of fire, we can adopt “let it burn” fire safety approach. An on-site water 
reservoir is agreed upon early in the project with the local fire department to manage the 
spread of fires to the adjacent areas.

Suppression, however, will likely be defensive in nature, protecting adjacent enclosures 
while the effected system burns itself out

Testing has not shown electrical leakage to be an issue at the voltages ESS operates 
for firefighting safety

Testing on water runoff is on-going but has so far not been overly negative

Water can be used as fire suppression agent for surrounding area.

Foam is more conductive, has not performed well in the field

Other water-based agents have not shown they perform better than water

Alternative agents (non-water based) don’t provide the cooling of water

18

FIRST RESPONDER TRAINING AND SITE 
FAMILIARIZATION

18
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1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING

Product information 
 

Solstice® 513A 

In case of emergency call Medical: 1-800-498-5701 or +1-303-389-1414 
Transportation (CHEMTREC): 1-800-424-9300 or +1-703-
527-3887 
In China: 4001-204937 or +86 532-83889090 

2. HAZARDS IDENTIFICATION

Classification of the substance or mixture

GHS Label elements, including precautionary statements
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Prevention:

Storage:

Disposal:

3. COMPOSITION/INFORMATION ON INGREDIENTS

 
 

 
 

4. FIRST AID MEASURES
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5. FIREFIGHTING MEASURES
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6. ACCIDENTAL RELEASE MEASURES

7. HANDLING AND STORAGE

Handling
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Storage

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters
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Appropriate engineering controls

Individual protection measures, such as personal protective equipment
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9. PHYSICAL AND CHEMICAL PROPERTIES
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10. STABILITY AND REACTIVITY
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11. TOXICOLOGICAL INFORMATION
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12. ECOLOGICAL INFORMATION

Aquatic and ecotoxicity

Persistence and degradability
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Bioaccumulative potential

Mobility in soil

Other adverse effects

Ecotoxicology Assessment

13. DISPOSAL CONSIDERATIONS 

14. TRANSPORT INFORMATION

CNDG
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IATA

IMDG

15. REGULATORY INFORMATION

National regulatory information

Other international regulations
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Notification status

16. OTHER INFORMATION

HMIS III NFPA
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Further information 
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VSL/ENG/SC/290-R05 | www.vikramsolar.com

*

FRAME SUPERSTRATE SUBSTRATE

SILVER GLASS GLASS
APPLICATIONS
 On-grid large scale utility

systems
 On-grid rooftop industrial 

and commercial systems
 Rooftop residential 

systems

RELIABILITY IS IMPROVED with minimum exposure 
to corrosion from sand & salt mist with low risk of 
module warping & micro cracking

Bifacial gain of UP TO 25% with dual glass module, 
capable of energy generation with both direct and 
refl ected sunlight 

Additional Power yield with 30 YEARS OF
PERFORMANCE LIFE with 0.5% annual power 
degradation

LCOE IS CUT BACK with LESS BOS COST
which improves value proposition of the product with 
competitive ROI

TWO PEAK PERFORMANCE TIME, during sun rise 
and sun set with optimum utilization of dual facial 
generation

Hassle-free installation with ability to INSTALL 
VERTICALLY IN EAST WEST DIRECTION, with 
improved soiling resistant

Implementation of bypass diodes in split JB series-
parallel connections enable the module to perform in 
PARTIAL SHADOW CONDITIONS with respect to full-
cell module

LOWER INTERNAL RESISTANCE boosts module power 
helping to achieve minimal power loss with respect to 
previous variant modules

DCR CONTENT MODULE AVAILABLE

UP TO 550 W

144 MONO PERC BIFACIAL
SOLAR CELLS
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MODULE
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21.33
POSITIVE POWER TOLERANCE  WP

0~+4.99
CELLS

M10 144
MODULE TECHNOLOGY

HALF CUT & MICRO 
GAP DESIGN
WITH IMPROVED SHADE TOLERANCE

IS 14286:2010/IEC
61215:2005, IS/IEC

61730 (PART 1):2004
&IS/IEC 61730
(PART 2):2004

R-51000566
R-61002070
www.bis.gov.in

PV MODULE
RELIABILITY SCORECARD
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CAUTION: READ SAFETY AND INSTALLATION MANUAL BEFORE USING THE PRODUCT. 
Specifi cations included in this datasheet are subject to change without notice. Electrical data without guarantee. Please confi rm your exact requirement with the company representative while placing your order. 

Vikram Solar and all its accompanying logos are trademarks of Vikram Solar Limited registered in India.

sales@vikramsolar.com www.vikramsolar.com
Paradea-144-E-2022-30mm-R05-GGVSL/ENG/SC/290-R05

Dimensions in mm

Performance Warranty

Electrical Data1,2 All data refers to STC (AM 1.5, 1000 W/m2, 25°C)

Peak Power Pmax (Wp) 525 530 535 540 545 550

Maximum Voltage Vmpp (V) 41.4 41.5 41.6 41.7 41.8 41.9

Maximum Current Impp (A) 12.69 12.78 12.87 12.95 13.04 13.13

Open Circuit Voltage Voc (V) 49.2 49.3 49.4 49.5 49.6 49.7

Short Circuit Current Isc (A) 13.4 13.48 13.56 13.64 13.73 13.82

Module Effi ciency (%) 20.37 20.56 20.76 20.95 21.14 21.33

1) STC:1000 W/m2 irradiance, 25°C cell temperature, AM1.5g spectrum according to EN 60904-3. | 2) Power measurement uncertainty is within +/- 2%.

Electrical Parameters at NOCT3

Power (W) 391.4 393 397 399 402 407

V@Pmax (V) 38.2 38.3 38.4 38.5 38.6 38.7

I@Pmax (A) 10.25 10.29 10.34 10.37 10.43 10.52

Voc (V) 45.8 45.9 46 46.1 46.2 46.3

Isc (A) 10.83 10.89 10.96 11.03 11.09 11.15

3) NOCT irradiance 800 W/m2, ambient temperature 20°C, wind speed 1 m/sec

Equivalent Bifacial Output
Bifacial Gain Overall Power output (W)
5% 551 557 562 567 572 578

10% 578 583 589 594 600 605

15% 604 610 615 621 627 633

20% 630 636 642 648 654 660

25% 656 663 669 675 681 688

Temperature Coeffi cients (Tc) permissible operating conditions

Tc of Open Circuit Voltage (β) -0.27%/°C

Tc of Short Circuit Current (α) 0.050%/°C

Tc of Power (γ) -0.35%/°C

Maximum System Voltage 1500V

NOCT 45°C ± 2°C

Temperature Range -40°C to + 85°C

Mechanical Data
Length × Width × Height 2274 × 1134 × 30mm (89.52 × 44.65 × 1.18 inches)

Weight 33 Kg (72.75 lbs)

Junction Box IP68, Split Junction Box with individual bypass diodes

Cable & Connectors# 200 mm (+ve terminal) and 300 mm (-ve terminal) length cables,MC4 
Compatible

Application Class Class A (Safety class II)

Superstrate## 2.0 mm (0.098 inches) high transmission low iron content, semi-tempered glass, AR coated

Cells 72 Mono PERC (144 half-cells) P-Type Bifacial solar cells

Substrate 2.0 mm (0.098 inches) high transmission low iron content, heat strengthened glass

Frame Anodized aluminium frame with twin wall profi le

Mechanical Load Test 5400 Pa (Snow load), 2400 Pa (Wind load)

Cell Encapsulant Polyolefi n (POE)/ EPE

Maximum Series Fuse Rating 25 A
Power measurement uncertainty is within ±2mm.

Warranty and Certifi cations
Product Warranty** 12 years

Performance Warranty** Linear Power Warranty for 30 years with 2% for 1st year degradation and 0.5% from year 2 to year 
30

Approvals and 
Certifi cates^

IEC 61215 : 2016, IEC 61730 : 2016, IEC 61701, IEC 62716, IEC 60068-2-68, IS/IEC 61730, IS 14286, IEC 
62804, CE, CEC (California), UL 61215, UL 61730, CAN-CSA

Packaging Information
Quantity /Pallet 36

Pallets/Container (40’HC) 20

Quantity/Container (40’HC) 720

THIS DATASHEET IS APPLICABLE FOR: PARADEA VSMDH.72.AAA.05 (AAA=525550)

Typical I-V Curves4

4) Average relative effi ciency reduction of 5% at 200 W/m2 according to EN 60904-1.
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^ All (^) certifi cations under progress. | ** Refer to Vikram Solar’s warranty document for terms and 
conditions. | # 400mm(15.75 inches), 1000mm(39.37 inches),1200mm (47.24 inches) cable lengths are 
also available | ## Anti-glare Glass is also available | *As per applicable product

DocuSign Envelope ID: BBBBCE67-3846-440C-A8C6-EFD4366F039D



SUNNY CENTRAL
2660 UP-US / 2800 UP-US / 2930 UP-US / 3060 UP-US

SUNNY CENTRAL 
2660 UP-US / 2800 UP-US / 2930 UP-US / 3060 UP-US
The new Sunny Central: more power per cubic meter

With an output of up to 3060 kVA and system voltages of 1500 V DC, the SMA central inverter allows for more efficient system 
design and a reduction in specific costs for PV power plants. A separate voltage supply and additional space are available 
for the installation of customer equipment. True 1500 V technology and the intelligent cooling system OptiCool ensure smooth 
operation even in extreme ambient temperature as well as a long service life of 25 years.

Efficient
•	�Up to 4 inverters can be transported 

in one standard shipping container
•	�Overdimensioning up to 150% is 

possible
•	�Full power at ambient temperatures 

of up to 35°C

Robust
•	�Intelligent air cooling system  

OptiCool for efficient cooling
• �Suitable for outdoor use in all  

climatic ambient conditions  
worldwide

Flexible
•	�Conforms to all known grid  

requirements worldwide
•	�Q on demand
•	�Available as a single device or  

turnkey solution, including  
Medium Voltage Power Station

Easy to Use
•	�Improved DC connection area
•	�Connection area for customer  

equipment
•	�Integrated voltage support for  

internal and external loads



SUNNY CENTRAL 2660 UP-US / 2800 UP-US 

Technical data* SC 2660 UP-US SC 2800 UP-US

Input (DC) 
MPP voltage range VDC  (at 35 °C  / at 50 °C) 880 to 1325 V / 1100 V 921 to 1325 V / 1100 V
Min. input voltage VDC, min / Start voltage VDC, Start 849 V / 1030 V 891 V / 1071 V
Max. input voltage VDC, max 1500 V
Max. input current IDC, max  / with DC coupling 3200 A / 4800 A
Max. short-circuit current IDC, sc 6400 A
Number of DC inputs 24 double pole fused (32 single pole fused)
Number of DC inputs with optional DC coupling of battery 18 double pole fused (36 single pole fused) for PV, 6 double pole fused for batteries
Max. number of DC cables per DC input (for each polarity) 2 x 800 kcmil, 2 x 400 mm²
Integrated zone monitoring ○
Available PV fuse sizes (per input) 200 A, 250 A, 315 A, 350 A, 400 A, 450 A, 500 A
Available DC-DC converter fuse size (per input) 750 A
Output (AC)
Nominal AC power at cos φ =1 (at 35°C / at 50°C) 2667 kVA / 2400 kVA 2800 kVA / 2520 kVA
Nominal AC power at cos φ =0.8 (at 35°C / at 50°C) 2134 kW / 1920 kW 2240 kW / 2016 kW
Nominal AC current IAC, nom (at 35°C / at 50°C) 2566 A / 2309 A
Max. total harmonic distortion < 3% at nominal power
Nominal AC voltage / nominal AC voltage range1) 8) 600 V / 480 V to 720 V 630 V / 504 V to 756 V
AC power frequency / range 50 Hz / 47 Hz to 53 Hz

60 Hz / 57 Hz to 63 Hz
Min. short-circuit ratio at the AC terminals9) > 2
Power factor at rated power / displacement power factor adjustable8) 10) 1 / 0.8 overexcited to 0.8 underexcited
Efficiency
Max. efficiency2) / European efficiency2) / CEC efficiency3) 98.7%* / 98.6%* / 98.5%* 98.7%* / 98.6%* / 98.5%*
Protective Devices
Input-side disconnection point DC load break switch 
Output-side disconnection point AC circuit breaker
DC overvoltage protection Surge arrester, type I
AC overvoltage protection (optional) Surge arrester, class I
Lightning protection (according to IEC 62305-1) Lightning Protection Level III
Ground-fault monitoring / remote ground-fault monitoring ○ / ○
Insulation monitoring ○
Degree of protection NEMA 3R
General Data
Dimensions (W / H / D) 2815 / 2318 / 1588 mm (110.8 / 91.3 / 62.5 inch)
Weight < 3400 kg / < 7500 lb
Self-consumption (max.4) / partial load5) / average6)) < 8100 W / < 1800 W / < 2000 W
Self-consumption (standby) < 370 W
Internal auxiliary power supply ○ Integrated 8.4 kVA transformer
Operating temperature range8) −25°C to 60°C / −13°F to 140°F
Noise emission7) 67.0 dB(A)*
Temperature range (standby) −40°C to 60°C / −40°F to 140°F
Temperature range (storage) −40°C to 70°C / −40°F to 158°F
Max. permissible value for relative humidity (condensing / non-condensing) 95% to 100% (2 month/year) / 0% to 95% 
Maximum operating altitude above MSL8) 1000 m / 2000 m ● / ○ (earlier temperature-dependent derating)
Fresh air consumption 6500 m³/h
Features
DC connection Terminal lug on each input (without fuse)
AC connection With busbar system (three busbars, one per line conductor)
Communication Ethernet, Modbus Master, Modbus Slave
Communication with SMA string monitor (transmission medium) Modbus TCP / Ethernet (FO MM, Cat-5)
Enclosure / roof color RAL 9016 / RAL 7004
Supply transformer for external loads ○ (2.5 kVA)
Standards and directives complied with UL 62109-1, UL 1741 (Chapter 31, CDR 6I), UL 1741-SA, UL 1998, 

IEEE 1547, MIL-STD-810G
EMC standards FCC Part 15 Class A
Quality standards and directives complied with VDI/VDE 2862 page 2, DIN EN ISO 9001

● Standard features ○ Optional * preliminary

1)	 At nominal AC voltage, nominal AC power decreases in the same proportion
2)	 Efficiency measured without internal power supply
3)	 Efficiency measured with internal power supply
4)	 Self-consumption at rated operation
5)	 Self-consumption at < 75% Pn at 25°C
6)	 Self-consumption averaged out from 5% to 100% Pn at 25°C

  7)	 Sound pressure level at a distance of 10 m
  8)	 Values apply only to inverters. Permissible values for SMA MV solutions from 

	 SMA can be found in the corresponding data sheets.
  9)	 A short-circuit ratio of < 2 requires a special approval from SMA
10)	 Depending on the DC voltage



SUNNY CENTRAL 2930 UP-US / 3060 UP-US 

Technical data* SC 2930 UP-US SC 3060 UP-US

Input (DC) 
MPP voltage range VDC  (at 35 °C / at 50 °C) 962 to 1325 V / 1100 V 1003 to 1325 V / 1100 V
Min. input voltage VDC, min / Start voltage VDC, Start 934 V / 1112 V 976 V / 1153 V
Max. input voltage VDC, max 1500 V
Max. input current IDC, max  / with DC coupling 3200 A / 4800 A
Max. short-circuit current IDC, sc 6400 A
Number of DC inputs 24 double pole fused (32 single pole fused)
Number of DC inputs with optional DC coupling of battery 18 double pole fused (36 single pole fused) for PV, 6 double pole fused for batteries
Max. number of DC cables per DC input (for each polarity) 2 x 800 kcmil, 2 x 400 mm²
Integrated zone monitoring ○
Available PV fuse sizes (per input) 200 A, 250 A, 315 A, 350 A, 400 A, 450 A, 500 A
Available DC-DC converter fuse size (per input) 750 A
Output (AC)
Nominal AC power at cos φ =1 (at 35°C / at 50°C) 2933 kVA / 2640 kVA 3067 kVA / 2760 kVA
Nominal AC power at cos φ =0.8 (at 35°C / at 50°C) 2346 kW / 2112 kW 2454 kW / 2208 kW
Nominal AC current IAC, nom (at 35°C / at 50°C) 2566 A / 2309 A
Max. total harmonic distortion < 3% at nominal power
Nominal AC voltage / nominal AC voltage range1) 8) 660 V / 528 V to 759 V 690 V / 552 V to 759 V
AC power frequency / range 50 Hz / 47 Hz to 53 Hz

60 Hz / 57 Hz to 63 Hz
Min. short-circuit ratio at the AC terminals9) > 2
Power factor at rated power / displacement power factor adjustable8) 10) 1 / 0.8 overexcited to 0.8 underexcited
Efficiency
Max. efficiency2) / European efficiency2) / CEC efficiency3) 98.7%* / 98.6%* / 98.5%* 98.7%* / 98.6%* / 98.5%*
Protective Devices
Input-side disconnection point DC load break switch 
Output-side disconnection point AC circuit breaker
DC overvoltage protection Surge arrester, type I
AC overvoltage protection (optional) Surge arrester, class I
Lightning protection (according to IEC 62305-1) Lightning Protection Level III
Ground-fault monitoring / remote ground-fault monitoring ○ / ○
Insulation monitoring ○
Degree of protection NEMA 3R
General Data
Dimensions (W / H / D) 2815 / 2318 / 1588 mm (110.8 / 91.3 / 62.5 inch)
Weight < 3400 kg / < 7500 lb
Self-consumption (max.4) / partial load5) / average6)) < 8100 W / < 1800 W / < 2000 W
Self-consumption (standby) < 370 W
Internal auxiliary power supply ○ Integrated 8.4 kVA transformer
Operating temperature range8) −25°C to 60°C / −13°F to 140°F
Noise emission7) 67.0 dB(A)*
Temperature range (standby) −40°C to 60°C / −40°F to 140°F
Temperature range (storage) −40°C to 70°C / −40°F to 158°F
Max. permissible value for relative humidity (condensing / non-condensing) 95% to 100% (2 month/year) / 0% to 95% 
Maximum operating altitude above MSL8) 1000 m / 2000 m ● / ○ (earlier temperature-dependent derating)
Fresh air consumption 6500 m³/h
Features
DC connection Terminal lug on each input (without fuse)
AC connection With busbar system (three busbars, one per line conductor)
Communication Ethernet, Modbus Master, Modbus Slave
Communication with SMA string monitor (transmission medium) Modbus TCP / Ethernet (FO MM, Cat-5)
Enclosure / roof color RAL 9016 / RAL 7004
Supply transformer for external loads ○ (2.5 kVA)
Standards and directives complied with UL 62109-1, UL 1741 (Chapter 31, CDR 6I), UL 1741-SA, UL 1998

IEEE 1547, MIL-STD-810G
EMC standards FCC Part 15 Class A
Quality standards and directives complied with VDI/VDE 2862 page 2, DIN EN ISO 9001

● Standard features ○ Optional * preliminary

1)	 At nominal AC voltage, nominal AC power decreases in the same proportion
2)	 Efficiency measured without internal power supply
3)	 Efficiency measured with internal power supply
4)	 Self-consumption at rated operation
5)	 Self-consumption at < 75% Pn at 25°C
6)	 Self-consumption averaged out from 5% to 100% Pn at 25°C

  7)	 Sound pressure level at a distance of 10 m
  8)	 Values apply only to inverters. Permissible values for SMA MV solutions from 

	 SMA can be found in the corresponding data sheets.
  9)	 A short-circuit ratio of < 2 requires a special approval from SMA
10)	 Depending on the DC voltage
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SYSTEM DIAGRAM

TEMPERATURE BEHAVIOR (at 1000 m)



 

 

 
 
 

Attachment F 
One-Line Electrical Diagram 
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Operation & Maintenance Plan 
ASD Tower MA Solar LLC, PV Array and BESS 

 Pelham, MA 
 

The following is an Operation and Maintenance Plan for the Solar PV Array located off 
Tower Road in Pelham, Massachusetts. 
 
The PV Array and BESS consists of paved access drives, gravel perimeter maintenance drives,  
perimeter fencing, earthen berms for development screening, stormwater management  
controls with infiltration, PV Array racking, and grass pollinator meadow areas. 
 

Responsible Parties 
The array owner, ASD Tower MA Solar LLC, is responsible for the long-term operation and 
maintenance of the solar array and all BMP’s described in this Plan.  
 
ASD Tower MA Solar LLC c/o Puresky Development Inc.  
518 17th St., Suite 950 
Denver, CO 80202 
303-598-7192 
AssetManagement@PureskyEnergy.com 
 

1. During Construction 
 

Sediment & Erosion Control Plans have been prepared and included within the permit 
drawing set to outline measures designed to address all facets of sediment, erosion control 
and site work phasing during construction. Some of the measures included in these plans are 
as follows: 
 

• Silt fence Erosion Control Barriers 
• Erosion Control Matting 
• Construction entrance 
• Dust control 
• Temporary seeding for stabilization of exposed soils 
• Temporary sediment traps 
• Temporary conveyance channels 

 
During construction, the access road shall be inspected twice monthly and after a 2-year 
storm event. No less than weekly or after significant daily build up, the driveway apron and 
roadway along Tower Road shall be cleared of mud caused by construction operations. 
 
During Construction, construction debris and litter removal over the entire property shall 
take place no less than weekly and, in any circumstance, promptly upon request by a local 
authority. 
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2. Long Term Maintenance 

 
a. Litter Control 

 
Routinely walk or drive the site to pick up and remove construction debris and litter from 
the area, perimeter greenspace areas and around the perimeter fencing. This 
maintenance requirement is in addition to the seasonal grass mowing operations. 

 
b. Stormwater BMP Inspection 

 
All stormwater related operations and maintenance is included in Appendix E of the 
Stormwater Management Report prepared by Tetra Tech dated June 2026. 
 

c. Access Road Maintenance and Inspection 
 
No less than twice annually, and after every major storm event, the entire length of the 
access road and internal roads shall be inspected for erosion and sufficient gravel covering. 
The inspections shall initially take place in the fall and spring to ensure that the access road is 
in the appropriate condition before and after snow season. The array owner will promptly 
repair the access road to maintain proper emergency vehicle access. 
 
After every significant snowfall, the access road shall be plowed to maintain proper access. 
Specific attention shall be paid to ensure that no significant amount of gravel is pushed 
beyond the edge of the proposed driveway during plowing that extends beyond the 
proposed edge of the gravel drive, and the twice annual inspections shall properly 
remove any gravel deposits in and around the wetland setbacks. 
 

d. Security Features 
 
To ensure the safety and security of the facility, a comprehensive set of measures has been 
implemented. A perimeter fence encloses the entire site with any gates secured with chains 
and padlocks, designed to deter unauthorized entry. We also provide either a Knox lock or Knox 
box to provide emergency responders with access in case of emergency. Additionally, a state-
of-the-art camera is installed as part of the Data Acquisition System (DAS), located on the 
equipment pad. 
 
This camera is capable of 360-degree rotation, providing an unobstructed view of the entire 
area. The camera system is integrated into the DAS with automatic alerts and motion 
recordings. The EMS associated with the Battery system has door alarms which send real-time 
alerts in the event of unauthorized door openings as well as automatic safety responses 
disconnecting the battery cells from being charged or discharged. The camera feed can be 
accessed through multiple options, either directly through the DAS or via standalone network-
accessible cameras. We also install solar powered cameras connected via cell service to the 
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cloud to provide additional angles or coverage to other areas of the site. These security 
features are inspected and tested regularly to ensure their efficacy and reliability. 
 

e. Panel, Racking, Foundation, Fence Inspection 
 
Twice annually visually inspect all racking equipment damage and panel to panel 
connections. Annually inspect panels for hotspots, weather damage, and module 
degradation. Replace panels as necessary. 
 
Inspect all foundation points for signs of erosion and apply erosion control materials as necessary. 
Annually, inspect the perimeter fence for damage. Ensure the fence maintains an approximate 
6-inch gap for wildlife passage. 

 
f. Meadow Areas and Vegetation control 

 
The wildflower pollinator meadows that comprise the majority of the array area shall be 
mowed multiple times in the initial years of the project as the pollinator meadow is being 
established.  
 
In later years, mowing is only expected to take place as the pollinator species do not 
reach the height and bulk of the traditional grasses. No Massachusetts Prohibited Plant 
List species will be used. No pesticides or other chemicals will be used for vegetation 
management or module cleaning.  
 
Areas of the array with a higher volume of grass will be mowed regularly to limit the 
amount of combustible material potentially available 
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Decommissioning Plan 
Tower Road Solar Project 

 

1 

1.0 INTRODUCTION 

ASD Tower MA Solar LLC (the Operator/Owner) has prepared this Decommissioning Plan for the Tower 
Road Solar Project (the Facility), which has a rated capacity of approximately 4.4 megawatts alternating 
current (MWac). The Facility will be located on the 63.9-acre plot of land at Tower Road, Pelham, 
Massachusetts.  The intent of this Decommissioning Plan is to provide a general scope of decommissioning 
work and related assurance. 

2.0 IMPLEMENTATION OF DECOMMISSIONING PLAN 

The Decommissioning Plan shall be implemented upon expiration of property rights, discontinuance of 
operations at the Facility, or abandonment, as defined herein, and issuance of written notice by the Town 
of Pelham (the Town) to the Owner/Operator. The Owner/Operator shall notify the Town of Pelham Zoning 
Enforcement Officer of any interruption of operations that exceeds or is scheduled to exceed thirty (30) 
continuous days. The time periods stated herein may be extended with mutual written consent of the Town 
and the Owner/Operator.  

2.1 EXPIRATION OF PROPERTY RIGHTS 

Expiration of property rights shall mean when the land lease between the Owner/Operator and landowner 
ends.  

2.2 DISCONTINUANCE OF OPERATIONS 

Discontinuance of operations shall mean a twelve (12) month period during which at least seventy-five 
percent (75%) of the photovoltaic solar panels are not producing commercially useful electricity and where 
such inactivity is not the result of a casualty, equipment problem or upgrade, permitting matter, natural 
disaster, interconnection with the local utility, upgrade by the utility company, or financial matter that the 
Owner/Operator is in good faith attempting to remedy.  

2.3 ABANDONMENT 

Abandonment shall mean an twenty-four (24) month period has elapsed since the commencement of 
construction and the Facility is not yet completed and functioning or has been damaged and will not be 
repaired and where such lack of completion is not the result of a casualty, equipment problem, permitting 
matter, natural disaster, interconnection with the local utility, upgrade by the utility company, or financial 
matter that the Owner/Operator is in good faith attempting to remedy. 

3.0 DECOMMISSIONING ACTIVITIES AND SCHEDULE 

In the event the Facility meets any of the above-referenced implementation of decommissioning plan 
definitions, the Owner/Operator, as provided for in its lease with the landowner, is responsible for restoring 
the property to the condition as it existed before the Facility was installed (excluding tree cover which will 
be allowed to re-propagate naturally), within one-hundred and fifty (150) days.  
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The Owner/Operator is to notify the Town of Pelham Planning Board by certified mail, of the proposed date 
of discontinued operations and plans for removal. 

The Owner/Operator will coordinate with Eversource to determine schedule and procedure for 
disconnecting infrastructure from the point of interconnection, as well as removal and proper disposal of all 
utility-owned structures and equipment.  

The Owner/Operator will have its qualified contractor(s) remove and properly dispose of all operator-owned 
above ground structures (equipment, concrete, conduits, structures, fencing, and foundations) and 
underground utilities if less than 48-inches deep. All concrete piers, footers, or other supports will be 
removed to a minimum depth of 48-inches below the soil surface. Electric conductors located at the 
respective range of depth below the ground surface will meet the following requirements: 

o 48-inches plus: All underground electric conduits and direct buried conductors will be abandoned 
in place. Applicable conduit risers will be removed, and abandoned conduit will be sealed or capped 
to avoid a potential to direct subsurface drainage onto neighboring land uses. 

o Less than 48-inches: All underground direct buried electric conductors and conductors in conduit 
and associated conduit with less than 48-inches of cover will be removed by means of causing the 
least amount of disturbance as possible.  

The Owner/Operator will have its qualified contractor(s) remove any solid and hazardous waste caused by 
the Facility in accordance with local, state, and federal waste disposal regulations. 

The Owner/Operator will have its qualified contractor(s) remove all graveled areas and access drives 
installed specifically for the Facility unless the landowner requests in writing for it to remain.  

Decommissioning and restoration will be performed in accordance with applicable Massachusetts laws, 
regulations, and guidance, and all applicable local requirements. 

4.0 DECOMMISSIONING ASSURANCE 

Prior to the issuance of a building permit, the Owner/Operator shall enter into a mutually acceptable security 
agreement (form, sufficiency, and manner of execution) with the Town, which shall require a surety to be 
issued by a bonding or surety company licensed and authorized to do business in the State of 
Massachusetts or as otherwise approved by the Town.  

4.1 FORM OF DECOMMISSIONING ASSURANCE 

The Owner/Operator shall provide financial security in the form of a surety bond (or other mutually 
acceptable form) naming the Town of Pelham as Obligee to guarantee that funds and access to the property 
are available for the decommissioning of the facility should the Owner/Operator fail to decommission the 
facility as required.  

Although the Owner/Operator, currently ASD Tower MA Solar LLC, intends to perform the decommissioning 
required, unforeseen circumstances are possible. In the event ASD Tower MA Solar LLC declares 
bankruptcy, goes out of business, or sells, transfers or assigns its right to another entity, it’s successor shall 
be required by such sale, transfer or assignment to assume the obligations to decommission the facility in 
accordance with this Decommissioning Plan and to keep the surety in full force and effect during the useful 
life of the Facility. 
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4.2 AMOUNT OF DECOMMISSIONING ASSURANCE 

A decommissioning bond estimate, which was prepared by a qualified engineer using unit costs taken from 
the New York State Energy Research and Development Authority (NYSERDA) New York Solar Guidebook 
for Local Governments, is included as Attachment A. 

A reduced version of the NYSERDA New York Solar Guidebook for Local Governments is included as 
Attachment B. 

The Owner/Operator shall provide decommissioning assurance in this amount prior to issuance of a building 
permit. The decommissioning bond estimate shall be reviewed periodically, but no more than once every 
ten (10) years, to ensure the adequacy of the amount. 

4.3 USE OF DECOMMISSIONING ASSURANCE 

The Town of Pelham shall have the right to make a claim against the decommissioning assurance in the 
event that the Owner/Operator fails to undertake decommissioning activities within twenty-four (24) months 
of expiration of property rights, discontinuance of operations at the Facility, or abandonment, as defined 
herein, and issuance of written notice by the Town to the Owner/Operator.
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Decommissioning Bond Estimate 





Decommissioning Bond Estimate
Tower Road Solar Project
Tower Road
Pelham, Massachusetts

Tetra Tech
 June, 2026

Item No. Task Project Size
(MW)

Unit Cost 
($/MW)

001 Pre-Decommissioning Activities 4.4 $5,696
002 Dismantling & Disposal Activities 4.4 $28,741
003 Site Restoration & Remediation Activities 4.4 $13,519

$211,006
$242,657
$397,622

Note: Unit Cost taken from NYSERDA guidance on decommissoning solar panel systems

Contingencies (15%)

Reclamation

Subtotal

Bond Value (cost after 20 years at 2.5% inflation) 

Cost

$25,062
$126,460
$59,484

1 of 1 P:\620765\143-620765-24013\Docs\Special Permit\_Attachments\Working\Attachment I - Decommissioning Plan\Bond Estimate_Tower Road.xlsx





Attachment B
NYSERDA - New York Solar 

Guidebook: Section 7 (reduced)





Solar Guidebook for Local Governments | NYSERDA | 17 Columbia Circle Albany, NY 12203

S7.1S7.1

Section 7

Decommissioning Solar  
Panel Systems

Information for local governments and landowners on the  
decommissioning of large-scale solar panel systems.
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Decommissioning is a critical step in returning land to its original state, considered the state prior to construction. ORES 
regulations allow project owners to negotiate the conditions of the land at the end of the project life. The advantage of 
renewable energy projects over fossil fuel energy is that they do not emit harmful airborne or leak-prone pollutants where 
they generate energy. So, when decommissioning is completed, land that was once residential, or even arable agricultural 
land, can be more easily returned to that purpose. 

The decommissioning estimate must include the removal of all project components up to four feet below grade in  
agricultural land or three feet below grade in non-agricultural land and the removal and restoration of access road locations,  
if appropriate.20  

The ORES website contains several valuable resources on permitting for renewable energy projects, from application 
guidance, webinars, and presentations on submitting permit applications to the new streamlined procedure.21 Local 
governments and developers can access their site to learn more about applications and the permitting process. They also 
publish application status updates on their website, which can provide valuable insight into decommissioning opportunities 
and challenges.22 

Finally, it is important to note that the precise decommissioning requirements may vary for solar, wind, and battery storage 
energy projects, depending on the local jurisdiction. 

What are typical decommissioning costs?
Decommissioning plans require a cost estimate that is project specific, as each renewable energy project will have unique 
characteristics that result in variations in cost estimates. All costs and renewable energy capacities noted here are in 
alternating current (ac), unless otherwise noted. The following cost estimates were produced from an examination of over 
100 solar decommissioning cost estimates produced within New York between 2021-2024 for projects exceeding 1 MW-ac. 
The average decommissioning cost estimate, prior to contingencies or salvage value, for solar projects was approximately 
$50,000 (2024$) per MW-ac.23 The average inflation rate for these projects was 2.1% with the range between 10% and 25%. 

Table 3 | Breakdown of Typical Decommissioning Costs for Solar Projects, 2024$/MW*

Low24 Median Average High25

Pre-Decommissioning Activities $254 $1,823 $5,696 $30,572

Dismantling & Disposal Activities $2,787 $24,257 $28,741 $60,126

Site Restoration & Remediation Activities $1,581 $11,732 $13,519 $32,056

Total Decommissioning Costs, Excluding 
Contingency & Salvage Value

$4,547 $41,548 $47,823 $98,149

Contingencies $2,539 $17,768 $28,422 $78,536

Salvage Value $5,047 $19,143 $27,949 $59,146

Total Decommissioning Costs, Including 
Contingency & Salvage Value

$1,094 $41,860 $51,383 $117,260

*Values in bolded rows will not sum since they represent percentile values, not totals

  

20 16 NYCRR Part 1100 
21 Resources | Office of Renewable Energy Siting (ny.gov)
22 Permit Applications | Office of Renewable Energy Siting (ny.gov)
23 �Original source for this data is a NYSERDA internal database
24 �The low estimate used in the analysis are representative of the 5th percentile for cost estimates.
25 �The high estimate used in the analysis are representative of the 95th percentile for cost estimates.

https://dps.ny.gov/ores-resources
https://dps.ny.gov/ores-permit-applications
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Executive Summary

Note

the short circuit and effective grounding results are re-evaluated in dynamic study and 
suitable mitigations are proposed
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o Mitigations

o Mitigations
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o Mitigations

Option A: 

Option B:

Option C:
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o Mitigations

Option A: 

Option B:

Option C:

o
provided that the inverter TrOV / Self Protection Over Voltage (SPOV) protection
setting is enabled and set to 1.35 PU for 1 ms.

o

o

$2,947,099
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Distribution Costs (for all 3 Options)

Off Site - Distribution System Upgrades - Substation to Site

On-Site - Interconnection Work

Tax Adder

Total Distribution Cost 

Total $2,947,099

The interconnection of this distributed generation application is queued behind other applicants which 
may require system upgrades to the Eversource system, and the cost for those upgrades has been 
included as a requirement in their respective Interconnection Services Agreement(s).
If a prior applicant should dequeue or withdraw for any reason, the system conditions permitting the 
interconnection of succeeding applicant(s) may change. Upon the withdrawal of previously queued 
applicants, succeeding applicant(s) may become responsible for some or all of the system upgrades 
that were required for the prior applicants, and Eversource may have to reassess system conditions to 
determine if the applicant currently under study would trigger the same upgrades. 
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Rev. Date Revised by Reason

EXECUTIVE SUMMARY

“Standards for 
Interconnection of Distributed Generation” 

Application # Address Developer Maximum Output 
(kW / kVA) 

Table 0-1: Project Interconnecting on the 17K2 Feeder

Conceptual Design of Solar Photovoltaic (PV) Facility 

Option A 

Option B 

Option C 

Compliance with MDPU # 55

Study Findings 

Short Circuit Analysis 

Project PCC Fault Duty

Eversource 
Project # Option Fault 

Type
Pre-Project 

Fault Current
Post-Project

Fault Current Change

Table 0-2: Fault Duty at 6A4306-2019 PCC

Effective Grounding Analysis 

Eversource Project 
# Option Effective Grounding Device

Table 0-3: Grounding Transformer Required for Effective Grounding



Voltage Regulation and Fault Duty 

Reactive Power Requirements

Switching and Transfer Trip Requirements 

Cost Estimates 

Eversource
Project # Option Total Project Cost 

Estimate

Table 0-4: Cost Estimate Summary

1 BACKGROUND 

1.1 Study Objective 

“Standards for Interconnection of Distributed Generation.”

1.2 Project Description

Application # Address Developer Maximum Output 
(kW/kVA) 

Table 1-1: Project Interconnecting on the 17K2 Feeder

Application # Option Step Up Transformer Inverter(s) Number 
of Units

Table 1-2: Project Inverter and Transformer Equipment

Application # PCC Switch Primary Breaker Primary Relay

Table 1-3: Project Disconnects and Protection Equipment

1.3 Amherst 17K Substation



1.4 Amherst 17K2 Feeder

Recloser 
Number Synergi Section Pole Number

Table 1-4: Amherst 17K2 Reclosers

Synergi Name Voltage 
(kV)

Rating 
(kVAR) Control Setting 1 

(Close)
Setting 2 

(Trip)
Pole 

Number

Table 1-5: Amherst 17K2 Capacitors 

Amherst 17K-3X Loading Summary

Feeder Peak Load Reading 
(kVA)

Minimum Load 
Reading (kVA)

17K1
17K2
17K3
17K4
Total 12,968 3,890
Table 1-6: Amherst 17K-3X Load Breakdown 

1.5 Loop Schemes

2 INTERCONNECTION TARIFF REQUIREMENTS

2.1 M.D.P.U. No. 55 Requirements

Application #

M.D.P.U. 55 Section 4.1 Requirements
4.1.1 4.1.2 4.1.3 4.1.4 4.1.5

Transient 
Voltage 

Conditions

Noise and 
Harmonics

Frequency 
Adjustable 

Settings

Voltage 
Levels Match 

Utility
Inverter Reactive Capability

Table 2-1: General Design Considerations Review Results

Application #

M.D.P.U. No. 55 Section 4.2 Requirements
4.2.3.2.1a 4.2.3.2.1b 4.2.3.2.1b 4.2.3.2.1c 4.2.3.2.1d

Non-export 
Power

NPCC Relay 
Requirements

NPCC Under 
Frequency Load 

Shed

Disconnect 
Switch

Transfer 
Trip

Table 2-2: Protection Requirements – MDPU Tariff No. 55 

2.2 Protection Requirements – IEEE 1547

IEEE 1547-2003 Requirements – Application 6A4306-2019
Paragraph Description Details

Table 2-3: Protection Requirements – IEEE 1547-2003 

2.3 Solar Inverter

Option Inverter 
Manufacturer/Model

Harmonics 
<3%

UL1741 and 
IEEE 1547
Certified

Maximum 
Current

Operating 
Voltage 
Range

Inverter Anti- 
Islanding

Table 2-4: Inverter Design Review Information



3 SYSTEM IMPACT ASSESSMENTS 

3.1 System Analysis

Amherst 17K-3X Loading and Generation Summary

Feeder
Total Generation (kW)

Peak Load 
Reading (kVA)

Minimum Load 
Reading (kVA)Existing Proposed

17K1

17K2

17K3
17K4

Total 6,571
Option A: 7,945

12,968 3,890Option B: 6,845
Option C: 5,745

Table 3-1: Amherst 17K-3X Transformer Loading Compared to Generation Output

3.2 Short Circuit Analysis

Project PCC Bus Fault Duty

Eversource 
Project # Option Fault Type

Pre-Project
Fault 

Current

Post-Project
Fault 

Current
Change

Table 3-2: Fault Duty at Project PCC of Amherst 17K2 Feeder

Amherst 17K 13.8 kV A3 Bus Fault Duty

Location Option Fault 
Type

Pre-Project
Fault 

Current

Post-Project
Fault 

Current
Change

Table 3-3: Fault Duty at Amherst 17K 13.8 kV A3 Bus 

3.3 Ground Fault Coordination

 

3.4 Distribution Circuit Grounding

 

Option
6A4306-2019 PCC Project Effective Grounding

Parameter PU Impedance Criteria Notes

Table 3-4: Grounding Transformer Required for Effective Grounding

3.5 Steady State Analysis

 =   (  )( ) +  1

Interconnection Stiffness Ratio 

Eversource 
Project 
Number

Feeder 
Voltage (kV) Options

3LG Fault 
Current

(All Gen. Off)

SC kVA
Area EPS

Project 
Nameplate 

Output (Max
kW / kVA)

Stiffness 
Ratio

8.9

11.5

16.8

Table 3-5: Project Stiffness Ratio

VR and Distribution Transformer LTC Settings

Table 3-6: Voltage Regulator and Distribution Transformer LTC Settings

VAR-Controlled Capacitor Settings

Table 3-7: VAR-Controlled Capacitor Settings



17K2 Regulator Settings

Option Substation LTC 
Set Point 

Substation LTC 
Bandwidth

REG_1/B62 Set 
Point (All Phases)

REG_1/B62 Bandwidth 
(All Phases)

Table 3-8: New Regulator Settings

Figure 3-1: Synergi Electric Voltage Diagram: Peak Load, PV 100% Output Voltages (Option A) Figure 3-2: Synergi Electric Voltage Diagram: Light Load, PV 100% Output Voltages (Option A) 



Figure 3-3: Synergi Electric Voltage Diagram: Peak Load, PV 100% Output Voltages (Option B) 
Figure 3-4: Synergi Electric Voltage Diagram: Light Load, PV 100% Output Voltages (Option B) 

Figure 3-5: Synergi Electric Voltage Diagram: Peak Load, PV 100% Output Voltages (Option C) Figure 3-6: Synergi Electric Voltage Diagram: Light Load, PV 100% Output Voltages (Option C) 



LTCs Adjusting

Option Loading Measurement
Voltages (%)

PV Online at Max Voltage 
ChangePre-Project Post-Project

Table 3-9: Synergi Electric 17K2 Load Flow Results 

Regulator 
Name

Tap Positions

Option
Peak Load, 

100% Output 
Peak Load, 5%

Output 
Light Load, 

100% Output 
Light Load, 5%

Output 

A B C A B C A B C A B C 

Table 3-10: LTC Operation

Regulator 
Name

Tap Positions

Option
Peak Load, 

100% Output 
Peak Load, 5%

Output 
Light Load, 

100% Output 
Light Load, 5%

Output 

A B C A B C A B C A B C 

Table 3-11: Circuit Regulator Operation

3.6 Voltage Regulation / LTC Backfeed

3.7 N-1 Assessment

3.8 Voltage Flicker Assessment

3.9 Thermal Ratings

Distribution 
Transformer Option Maximum Rating 

(kVA)
Total Generation 

(kVA)
Percent of Maximum 
Transformer Rating

Table 3-12: Thermal Rating Analysis 

Section ID Option Length 
(ft)

Conductor 
Type

Section 
Rating 

(A)

Peak Load, No 
Generation

Minimum Load, 
Peak Generation

Power 
Flow 
(A)

% of 
Rating

Power 
Flow (A)

% of 
Rating

Table 3-13: Transmission Element Loading

3.10 Reactive Power

17K2 Reactive Power Flow

Option Pre-Project 
(kVAR)

Post-Project 
(kVAR) Difference

Table 3-14: Reactive Power Analysis 

3.11 Risk of Islanding Evaluation



Figure 3-7: Eversource Risk of Islanding Flowchart 

Figure 3-8: Eversource ROI Screening Results (Option A) 

AND  

Figure 3-9: Eversource ROI Screening Results (Option B) 

AND  

Figure 3-10: Eversource ROI Screening Results (Option C) 

AND  



3.12 Load Rejection Overvoltage Screening

Evaluated Area Scenario Quantity (kVA) Ratio Pass/Fail

Table 3-15: LROV Screening Option A

Evaluated Area Scenario Quantity (kVA) Ratio Pass/Fail

Table 3-16: LROV Screening Option B

Evaluated Area Scenario Quantity (kVA) Ratio Pass/Fail

Table 3-17: LROV Screening Option C

3.13 Risk of Islanding Conclusion

3.14 Substation Modifications

3.15 Circuit Modifications

3.16 Interconnecting Primary Service

3.17 Interconnecting Customer Owned Protection

3.18 Cost Estimates

$2,947,099

Distribution Costs (for all 3 Options)

Off Site - Distribution System Upgrades - Substation to Site

On-Site - Interconnection Work

Tax Adder

Total Distribution Cost 

Total $2,947,099
 
 
 
 
 

The interconnection of this distributed generation application is queued behind other applicants 
which may require system upgrades to the Eversource system, and the cost for those upgrades has 
been included as a requirement in their respective Interconnection Services Agreement(s). 
If a prior applicant should dequeue or withdraw for any reason, the system conditions permitting 
the interconnection of succeeding applicant(s) may change. Upon the withdrawal of previously 
queued applicants, succeeding applicant(s) may become responsible for some or all of the system 
upgrades that were required for the prior applicants, and Eversource may have to reassess system 
conditions to determine if the applicant currently under study would trigger the same upgrades. 



4 CONCLUSIONS and RECOMMENDATIONS

e

Eversource
Project # Option Total Project Cost Estimate

Note: The customer needs to update the existing one-line in Appendix-III of the final combined 
report considering the mitigations for Short Circuit and Effective Grounding mentioned in 
Appendix-II of the final combined report.
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Rev.  Date Revised by Reason 

EXECUTIVE SUMMARY 

Application # Address Developer Maximum Output 
(kW / kVA) 

Table 0-1: Project Interconnecting on the 17K2 Feeder 

Conceptual Design of Solar Photovoltaic (PV) and DC Coupled Energy Storage System (ESS) 
Interconnection Facility 

Study Findings

Short Circuit Analysis 

Project PCC Bus Fault Duty 

Eversource
Project # Option Fault Type 

Pre-Project 
Fault

Current

Post-Project 
Fault

Current
Change 

Table 0-2: Fault Duty at 6A4306-2019 PCC 



Effective Grounding Analysis 

6A4306 2019 Project Grounding
Option Grounding Bank Details Qty.

Table 0-3: Grounding Devices Required 

Time Domain Study Results Summary 

Analysis Type Criteria Results Upgrades Notes 

Table 0-4: Time Domain Study Results Summary 

1 SYSTEM IMPACT ASSESSMENTS 

1.1 System Analysis 

Amherst 17K-3X Loading and Generation Summary 

Feeder 
Total Generation (kVA) 

Peak Load 
Reading (kVA) 

Minimum Load 
Reading (kVA) Existing Proposed 

17K1 

17K2 

17K3 
17K4 

Total 6,571
Option A: 7,945 

12,968 3,890Option B: 6,845 
Option C: 5,745 

Table 1-1: Amherst 17K-3X Transformer Loading Compared to Generation Output 

1.2 Distribution Circuit Grounding 

Option 
6A4306-2019 PCC Project Effective Grounding 

Parameter PU Impedance Criteria Notes 

Table 1-2: Effective Grounding Criteria – Customer Proposed Design 

Option 
6A4306-2019 PCC Project Effective Grounding 

Parameter PU Impedance Criteria Notes 

Table 1-3: Effective Grounding Criteria – RLC Proposed Design 

1.3 Short Circuit Analysis 

Project PCC Bus Fault Duty 

Eversource
Project # Option Fault Type 

Pre-Project 
Fault

Current

Post-Project 
Fault

Current
Change 

Table 1-4: Fault Duty at PCC of Amherst 17K2 Feeder with Required Configuration 

Amherst 17K 13.8 kV A3 Bus Fault Duty 

Location Option Fault
Type 

Pre-Project 
Fault

Current

Post-Project 
Fault

Current
Change 

Table 1-5: Fault Duty at Amherst 17K Bus A3 with Required Configuration 



2 TIME DOMAIN STUDY ASSESSMENTS 

2.1 PSCAD System Modeling 

2.2 Load Rejection Overvoltage Analysis 

Figure 2-1: IEEE 1547-2018 Section 7.4.2 Transient Overvoltage Limits 

Figure 2-2: Cumulative LROV Durations – Substation Breaker Figure 2-3: Cumulative LROV Durations – Feeder Breaker w/o Project Surge Arresters and 
TrOV Protection Disabled 



Figure 2-4: Cumulative LROV Durations – Feeder Breaker w/ Project Surge Arresters and 
TrOV Protection Disabled 

Figure 2-5: Cumulative LROV Durations – Feeder Breaker w/ Project Surge Arresters and 
TrOV Protection Enabled 

Figure 2-6: Cumulative LROV Durations – Recloser 1_66 Figure 2-7: Cumulative LROV Durations – Substation Breaker 



Figure 2-8: Cumulative LROV Durations – Feeder Breaker w/o Project Surge Arresters and 
TrOV Protection Disabled 

Figure 2-9: Cumulative LROV Durations – Feeder Breaker w/ Project Surge Arresters and 
TrOV Protection Disabled 

Figure 2-10: Cumulative LROV Durations – Feeder Breaker w/ Project Surge Arresters and 
TrOV Protection Enabled 

Figure 2-11: Cumulative LROV Durations – Recloser 1_66 



Figure 2-12: Cumulative LROV Durations – Substation Breaker Figure 2-13: Cumulative LROV Durations – Feeder Breaker w/o Project Surge Arresters 
and TrOV Protection Disabled 

Figure 2-14: Cumulative LROV Durations – Feeder Breaker w/ Project Surge Arresters and 
TrOV Protection Disabled 

Figure 2-15: Cumulative LROV Durations – Feeder Breaker w/ Project Surge Arresters and 
TrOV Protection Enabled 



Figure 2-16: Cumulative LROV Durations – Recloser 1_66 

2.3 Ground Fault Overvoltage Analysis 

Figure 2-17: Cumulative GFOV Durations – Light Load 

Figure 2-18: Cumulative GFOV Durations – Light Load Figure 2-19: Cumulative GFOV Durations – Light Load 

2.4 Risk of Islanding Evaluation 



Table 2-1: ROI Analysis – Substation Breaker 
Scenario Project Output Flows Through Opening Device Project Trip 

Times (s) Result P (kW) Q (kVAR) 

Table 2-2: ROI Analysis – Feeder Breaker 
Scenario Project Output Flows Through Opening Device Project Trip 

Times (s) Result P (kW) Q (kVAR) 

Table 2-3: ROI Analysis – Recloser 1_66 
Scenario Project Output Flows Through Opening Device Project Trip 

Times (s) Result P (kW) Q (kVAR) 

2.5 Underfrequency Load Shed Impact Assessment 

Table 2-4: Amherst 17K UFLS Scheme Settings 
Feeder Pickup Setting 

(Hz) 
Pickup Time 

(s) 
Voltage Block 

(120 V) 

Table 2-5: UFLS Impact Assessment 
Scenario Project Output Flows Through Opening Device UFLS Pickup 

Time (s) Result P (kW) Q (kVAR) 



2.6  Results Summary 

Table 2-6: Time Domain Study Results Summary 
Analysis Type Criteria Results Upgrades Notes 

3  CONCLUSIONS and RECOMMENDATIONS 

Appendix A - Project One-Line Diagram Appendix B - PSCAD System Model Scenario A 



Appendix C - PSCAD System Model Scenario B Appendix D - PSCAD System Model Scenario C 



Distribution System Impact Study: Steady State Analysis & Dynamic Analysis 
6A4306-2019, Option A: 4,400kW PV + 4,400kW DC Coupled BESS Interconnection System Impact Study 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix III:  

Latest Site Plan & One-Line 
 

 

 

 

 

 

 

 



PROPOSED PROTECTIVE RELAY SETTING
PICKUP RELAY CLEAR TIME

/ TIME DIAL / TCC CURVE
# Vphase, A, Hz

VNom = 29.88VL-N; IRATED = 184.1A-Pri;

PTR=266.67; CT=200:1 Cycles Seconds

PER UNIT V/A Primary V/A
Secondary

51G 0.22 41.00A 0.205A TD 1 U5
50 15 2762A 13.8A INSTANTANOUS
51 1.4 257.7A 1.29A TD 2 U4
32 - 4400kW 82.50kW 120                    2.0

RELAY NOTES:
1.  ESTIMATE CONTACTOR OPENING TIME IS 3 CYCLES  (0.05 SEC).
2. THE RELAY WILL BE PROGRAMMED TO TRIP THE MAIN DISCONNECT WITHIN 2-SEC
WHEN LOSS OF AC SUPPLY VOLTAGE, THE BATTERY TEST FAILS OR  WHEN THERE IS
A RELAY HARDWARE ALARM.

PAD-MOUNT ZIG-ZAG GROUNDING
TRANSFORMER

112.5kVA 13.8kV, Z=5%; X/R=3.39
PER TIME DOMAIN STUDY
DATED AUGUST 10, 2021

CUSTOMER NAME ASD TOWER MA SOLAR LLC

NEW 3-PHASE OVERHEAD PRIMARY METERING BY
UTILITY. COMMUNICATION PROVIDED BY CUSTOMER IF
REQUIRED.

NEW 15kV POLE MOUNTED LOAD
BREAK SWITCH, GANG OPERATED,
LOCKABLE, BY UTILITY

PCC

M

 13.8kV 3-PHASE CIRCUIT ON FEEDER #17K2
UTILITY POLE #3110

PROPOSED POINT OF INTERCONNECTION

R
NEW POLE MOUNTED RECLOSER
PROVIDED BY UTILITY

UTILITY

CUSTOMER

CUSTOMER POLE WITH POLE-MOUNT
CUSTOMER OWNED METERING

M
12kV (10.4kV MCOV)
LIGHTNING ARRESTOR

CUSTOMER POLE WITH 15kV POLE MOUNT RECLOSER

PV System Specifications
PV Modules 16,016 x VIKRAM 545W BIFACIAL

DC Rating at STC 8.729MW

Inverters
2 x SMA 2660 UP-US UL1741SA

(EACH FACTORY DERATED TO 2.20MW)

SYSTEM AC Rating 4.4MW - 4.4MVA PF=1
DC/AC Ratio 1.98

UTILITY EVERSOURCE

UNDERGROUND RISER

12kV (10.4kV MCOV)
LIGHTNING
ARRESTOR

2200kVA
PAD-MOUNT TRANSFORMER

600V - 13.8/7.92kV
5 LEG CORE TYPE

FULLY INSULATED X0 NEUTRAL BUSHING
Z = 5.75%; X/R = 7.5

2200kVA
PAD-MOUNT TRANSFORMER

600V - 13.8/7.92KV
5 LEG CORE TYPE

FULLY INSULATED X0 NEUTRAL BUSHING
Z = 5.75%; X/R = 7.5

ANSI

81/U

59

27

INVERTER SETTINGS
PICKUP DELAY

58.5Hz

    120% / 720V

    88% / 528.0V

 9.6 : 0.16

120 : 2.0

  # (CYCLES : SECONDS)

59

27

    110% / 660.0V

50% / 300.0V 66 : 1.1

 18000 : 300

(%V / VL-L, Hz)

81/O 61.2Hz 18000 : 300
81/O 62.0Hz  9.6 : 0.16

81/U 56.5Hz  9.6 : 0.16

120 : 2.0

CUSTOMER POLE WITH 15kV EATON COOPER POWER
M-FORCE POLE-MOUNT 900A, 40kA ASY RMS MOMENTARY,
25kA SYM RMS FOR 3 SECOND LOAD BREAK SWITCH, GANG
OPERATED AIR BREAK, VISIBLE BLADE, UTILITY LOCKABLE
WITH 24-HOUR/7-DAY ACCESS AND CONTROL BY UTILITY.
THE SWITCH IS CAPABLE OF BEING LOCKED IN THE OPEN
POSITION WITH A VISIBLE BREAK AND A FUSE CUTOUT.

3 x CTS
200:1
ACCURACY:
+/- 1%

5150

24VDC
TRIP

DC PWR
SUPPLY
/CHARGE

CONTROLLER
& UPS

 BATTERY
8-H DUTY CYCLE

CPT
120V/7.92kV

3 x LEA VOLTAGE
SENSING
10000:1

ACCURACY: +/- 2.5%

SEL- 651R RELAY

TS

TS

TS

74

POLE-MOUNT G&W ELECTRIC VIPER-S SOLID
DIELECTRIC RECLOSER 900A, 15kV, 12.5KAIC, 110kV BIL

1. SET LOW VOLTAGE AND FREQUENCY RIDE-THROUGH
PER ISO-NE SRD.
2. THE INVERTER SHALL NOT CONNECT OR RETURN TO
SERVICE FOLLOWING A TRIP UNTIL DETECTING 5
MINUTES OF HEALTHY UTILITY VOLTAGE AND
FREQUENCY.

59     135% / 810V 0.06 : 0.001

51G

SERVICE
DISCONNECT

SMART
METER

NOTE:
BATTERY CANNOT AND WILL NOT CHARGE FROM THE UTILITY NETWORK

ESS System Specifications

BATTERY MODULES
24 X POWIN STACK 750E LITHIUM-IRON

PHOSPHATE (LFP)

BATTERY RATING 17,904kWh - 4000kW DC

DC-DC CONVERTERS 8 X SMA DC-DC 500kW CONVERTERS

NOTES :

1. POLES ARE AT LEAST 30' APART.

2. THE MV UNDERGROUND CABLE LENGTH BETWEEN THE
EQUIPMENT PAD AND RISER POLE IS APPROXIMATELY 500'.

3 .SYSTEM WILL OPERATE AT UNITY POWER FACTOR PER
UTILITY REQUIREMENT.

4. UTILITY EQUIPMENT SHOWN FOR REFERENCE ONLY AND
MAY BE CHANGED BY THE UTILITY IN THE FUTURE.

1500VDC

DC AC
SMA SUNNY CENTRAL 2660KW SC 2660 UP-US INVERTER, UL

1741SA., 600VAC, FACTORY DERATED TO 2200kW EACH

DC
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MODULE  BMS

DC
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CB

CB
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TRANSFORMER NOTE:
THE TRANSFORMER IMPEDANCE  VALUE
MUST BE BETWEEN 5% < Z < 8.5% AND MUST
FOLLOW SMA REQUIREMENTS.

BESS NOTE :

1. ESS BATTERY WILL NOT BE CHARGED OFF THE UTILITY EPS. PLEASE REFER TO THE
UNIDIRECTIONAL POWER OUTPUT VERIFICATION LETTER FROM SMA.

2. INTEGRATION OF ENERGY STORAGE SYSTEM INTO THE PV INVERTER DC INPUT SHALL BE:
· BY PRODUCT LISTING OF FULL SYSTEM BY A NATIONALLY RECOGNIZED TESTING
LABORATORY, OR
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THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED.  NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

$
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© 1988-2015 ACORD CORPORATION.  All rights reserved.
ACORD 25 (2016/03)
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Tower MA Solar, Pelham 1 Sound Assessment 

Environmental Sound Assessment 

ASD Tower MA Solar, LLC 
  
Background 

ASD Tower MA Solar, LLC. proposes to install and operate a solar generating and storage 
facility in Pelham, Massachusetts.  While solar-electric conversion using photovoltaic (PV) 
panels is inherently a silent operation, the facility will require some equipment that can emit 
sound.  This analysis evaluates the existing environment in the rural project area and potential 
sounds generated by the construction and operation of the facility.  The study is based on the 
equipment configuration provided by the project engineers and potential equipment 
manufacturers.  The assessment is based on the criteria provided by Massachusetts Department 
of Environmental Protection (MassDEP) as directed by the Pelham Code Section 
125.18.2.G.(2)(k).  The code also requires the evaluation of construction sound which is also 
provided in this report. 

Existing sound levels in the area are very low consistent with the site being on a 65-acre large 
forested parcel surrounded by an even much larger Cadwell Memorial Forest (State of 
Massachusetts).  The whole area is surrounded by low volume rural roadways.  Observed sounds 
are limited to roadways in the vicinity of each receptor, local activities and nature sounds.  The 
receptors in varied directions are between 2050 feet to nearly a mile away from the project 
sources.  Sources at that distance have little potential to effect site sound levels, just as project 
sounds will have little effect at any receptor.  This is consistent with conditions that were 
observed in the area during an informal visit on May 8, 2025. 

Overview of Project and Site Vicinity  

The Project site is located in Pelham, MA.  The community has a history of agricultural farming 
and forest management.  The site and surrounding area are currently mostly forested.  Occasional 
parcels along Amherst Road and Enfield Road have been developed as residential use.  The 
graphical overview in Figure 1 shows the site, local roadways and existing residences.  Figure 2 
shows more detail related to the project site.  The project will include solar trackers and battery 
storage to optimize delivery of renewable electrical energy into the existing utility electric grid.  
Figure 2 shows site clearing that is simulated in areas that are indicated on the plans by Tetra-
Tech dated May 16, 2025.  The project parcel includes several protected wetlands and their 
buffers, a historic cemetery and the planned PV array to be developed.   

The following study is abbreviated somewhat due to the isolated nature of the project site, quiet 
operation of facility with all support equipment located roughly in the center of the large parcel.  
Nevertheless, the project sources are described and quantified at the source and at representative 
receptors.  Sound levels from the proposed equipment were estimated based on vendor design 
and measured levels at similar equipment.  Sound level modeling techniques were used to 
estimate the potential impacts at project property lines and also at existing residences in the area.   



 

Tower MA Solar, Pelham 1 Sound Assessment 

 
Figure 1:  View from Google Earth Showing the Relative Isolation of the Site Equipment Pad from Nearest Residential Receptors 



 

Tower MA Solar, Pelham 2 Sound Assessment 

 

 

 

 
Figure 2:  Project Area Overlaid with Approx. Property Lines and Analysis Locations 



Tower MA Solar, Pelham 3 Sound Assessment 

Discussion of Analysis Methods 

There are a number of ways in which sound (noise) levels are measured and quantified.  All of 
them use the logarithmic decibel (dB) scale.  Following is a brief introduction to the sound 
measurement terminology used in this assessment.   

Acoustic Metrics 

The Sound Level Meter used to measure sound is a standardized instrument.1  It contains 
“weighting networks” to adjust the frequency response of the instrument to approximate that of 
the human ear under various circumstances.  One of these is the A-weighting network.  A-
weighted sound levels emphasize the middle frequency sounds and de-emphasize lower and 
higher frequency sounds; they are reported in decibels designated as “dBA.”  Figure 3 illustrates 
typical sound levels produced by sources that are familiar from everyday experience. 

The sounds in our environment usually vary with time so they cannot simply be described with 
a single number.  Two methods are used for describing variable sounds.  These are exceedance 

levels and equivalent levels.  Both are derived from a large number of moment-to-moment A-
weighted sound level measurements.  Exceedance levels are designated Ln, where “n” can have 
any value from 0 to 100 percent.  For example: 

 L90 is the sound level in dBA exceeded 90 percent of the time during the 
measurement period.  The L90 is close to the lowest sound level observed.  It is 
essentially the same as the residual sound level, which is the sound level observed 
when there are no loud, transient sounds. 

 L50 is the median sound level; in dBA, that is exceeded 50 percent of the time during 
the measurement period. 

 L10 is the sound level in dBA exceeded only 10 percent of the time.  It is close to 
the maximum level observed during the measurement period.  The L10 is sometimes 
called the intrusive sound level because it is caused by occasional louder sounds 
like those from passing motor vehicles.  By using exceedance levels, it is possible 
to separate prevailing, steady sounds (L90) from occasional, louder sounds (L10) in 
the environment. 

 The equivalent level is the level of a hypothetical steady sound that has the same 
energy as the actual fluctuating sound observed.  The equivalent level is designated 
Leq, and is also A-weighted.  The equivalent level is strongly influenced by 
occasional loud, intrusive sounds.   

When a steady sound is observed, all of the Ln and Leq are equal.  Both the L90 and Leq are 
used in this study, L90 representing the background sound and Leq to characterize the equipment 
sounds.  All broadband levels represented in this study are weighted using the A-weighting 
scale.    

 

1 American National Standard Specification for Sound Level Meters, ANSI S1.4-1983, published by the 
Standards Secretariat of the Acoustical Society of America, Melville, NY. 
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Figure 3:  Typical Sound Levels from Everyday Experience 
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In the evaluation of sound fields, it is essential to know something about the frequency spectrum 
of the sound.  Noise control treatments do not function like the human ear, so simple A-weighted 
levels are not useful for noise-control design or the identification of tones.  The frequency 
spectra of sounds are usually stated in terms of octave band sound pressure levels, in dB, with 
the octave frequency bands being those established by standard.2  The sound survey included 
measurements in 1/3 octave bands.  The sounds expected as a result of this project were 
evaluated with respect to the full octave band levels as well as the A-wtd equivalent sound levels.  
For simplicity they are summarized in this report in terms of the single-value A-weighted level. 

Noise Regulations and Criteria 

Sound compliance is judged on the extent to which governmental regulations or guidelines are 
met and the extent to which it is estimated that the community is protected from excessive sound 
levels.  The governmental regulations that may be applicable to sound produced by activities at 
the Site are summarized below.   

Federal 
• Occupational noise exposure standards: 29 CFR 1910.95. This regulation 

restricts the noise exposure of employees at the workplace as referred to in 
OSHA requirements.  Those requirements provide requirements for hearing 
protection or mitigation when the long-term sound exposure is 80 dBA or 
higher.  This protects workers from hearing damage, which is the same concern 
for any persons and animals at an off-site location.  Additional Department of 
Transportation criteria regulate sound level from vehicles used in interstate 
transportation.  Construction sounds are evaluated using these criteria as they 
are designed to protect hearing. 

State 
• In Massachusetts, noise is regulated as an air pollutant.  310 CMR §7.10 U 

qualitatively prohibits “unnecessary emissions from [a] source of sound that 
may cause noise”.  This is interpreted quantitatively by MassDEP’s Form BWP 
AQ SOUND and their DAQC Policy 90-001 (Noise Policy).  It is further 
interpreted on the DEP website in various technical summaries.  

The MassDEP’s Noise Policy states that a new sound intrusion may not increase 
the broadband sound level by more than 10 dBA over the pre-existing L90 
ambient level.  Tonal sounds, defined as any octave band level that exceeds the 
levels in adjacent octave bands by 3 dB or more, are also prohibited.  This policy 
addresses the sound levels, both at the property lines and at the nearest 
residences.  While the criteria don’t change, the MassDEP acknowledge the 
varied sensitivity based on land use (Residential).   

 

2 American National Standard Specification for Octave, Half-octave and Third-octave Band Filter Sets, ANSI 
S1.11-1966 (R1975). 
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Local 
• The Town of Pelham regulates Solar Electric Installations at Section 125-18.2”.  

In the Planning Board review of the project plans, the Town requires that the 
project use the criteria and procedures that are used in State reviewed projects.  
The project does not require a MassDEP review, but this evaluation will be 
based on the same regulatory requirements stated above.  Pelham is a farm 
friendly community.  The site is located in a Residential District, whose stated 
purpose is to “promote agriculture, forestry, recreation and land 
conservation, as well as well as compatible open space and rural uses…” per 
Section 125-3, B (1).  

This sound analysis will identify the equipment and activities in construction and operation of 
the proposed project in the context of equipment and operational sounds used in agricultural, 
forestry and recreational activities.  

Existing Community Sound Levels 

An informal site area survey was conducted on May 8, 2025.  The survey was limited to 
identifying the nearest residential areas in representative directions from the proposed 
equipment.  Based on aerial imagery, the nearest residences are on Packardville Road at distance 
of almost half mile.  The modest sounds from equipment used in solar production has no 
potential to affect such distant neighbors (as demonstrated by this study).  Another purpose of 
the survey was to observe the forest depth and general area terrain.  Rural outdoor sound sources 
include some nature sounds like birds and light wind, but is usually dominated by traffic on local 
roads.  The enormous size of the nearby Cadwell Memorial Forest and Mount Lincoln serves to 
isolate (acoustically) the project from the community.  The rural character of Pelham results in 
low volumes of traffic on the distant roads.  Consequently, the sound levels were observed to be 
very low.  Typical ambient sound levels under such conditions are daytime in the 40’s dBA and 
nighttime 30 dBA or lower.  These conservative values will be used in the study to represent 
existing conditions.  Ambient sound level measurements at site property lines is not appropriate 
due to ANSI requirements (required distance from trees and foliage). 

The Massachusetts DEP studies are based on background sound levels in the L90 metric. Most 
of the observed sound in the project area is from transient events that are only captured by other 
metrics.  There were intrusions like air traffic, occasional vehicle pass-byes, distant dog barking 
and birds that caused the levels to momentarily be raised substantially higher than the 
background level.  The modeling to support DEP studies uses equipment sound levels that are 
usually provided in the Leq metric.   
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Analysis of Construction Sound Levels 

The human ear does not judge sound in absolute terms, but instead senses one sound in 
comparison to other sounds.  The effect of sound is also affected by the receptor sensitivity.  
Residences during sleeping hours tends to be the most sensitive.  Daytime exposure is less 
sensitive because of other sources that are present during the daytime.  Even in rural 
environments there is more traffic during the daytime.  The sound levels from passing vehicles 
varies widely, but is commonly 70 dBA or more as the car passes a residence.  Commercial yard 
care (string trimmers, lawnmowers and backpack blowers) tend to be limited to 80 dBA at 50 
feet from the activity.  This represents the sound exposure from a neighbor’s yard care.  Home 
lawn care often uses the same equipment as commercial contractors but it is also common for 
homeowner equipment to be powered by smaller engines and designed around 65-75 dBA at 50 
feet.  These are levels from short-term activities that are routine for residences. 

The project construction activities will be limited to daytime periods.  Almost all construction 
equipment operates intermittently.  Equipment is, at times, inactive but kept on site for use when 
necessary.  Even when operating, much construction equipment may be idling or otherwise not 
producing its highest noise levels.  The estimated equivalent levels account for the construction 
activities necessary for a major construction effort such as the proposed solar facility.  A 
standard reference distance of 50 feet is used in this analysis, which represents a typical 
residential setback from roadway work.  However, this project will have the construction 
equipment operating at distances well beyond 50 feet from the lot line or residences.   

Construction noise is highly variable.  The EPA has published data on noise produced by typical 
construction machinery.  A summary of these data is from Noise from Construction Equipment 
and Operations, Building Equipment, and Home Appliances, EPA Document NTID300.1, 
December, 1971.  These data were updated in 1999 as part of the Central Artery/Tunnel project 
in Boston.  They are documented in NCHRP Synthesis 218 (National Cooperative Highway 
Research Program).  It provides equipment sound levels for newer Tier III and Tier IV 
equipment.  Many construction machines operate intermittently and the types of machines in 
use at a construction site change with the construction phase.  The EPA document referenced 
above includes a model for predicting energy-average construction noise levels based upon 
typical construction practices in the United States.  The model distinguishes between type of 
construction (“housing,” “office building,” “industrial,” and “public works”) and between 
construction phase (“site clearing,” “excavation,” “foundations,” “erection” and “finishing”).  
The model is based upon: 

• the number of each item of equipment typically present for a site phase of construction; 

• the length of the duty cycles of this equipment; and 

• the average noise levels from the equipment during operation. 

The model provides typical equivalent levels at a distance of 50 feet from the noise source for 
two conditions: “all pertinent equipment present at site,” and “minimum required equipment 
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present at site.”  The EPA levels for the worst of these two conditions for construction of 
industrial facilities are listed in the middle column of Table 2.   

The nearest existing residence is south of the site at a distance of about 2000 feet.  The calculated 
equivalent levels at this nearest residence range from 46 to 57 dBA, and is listed in the final 
column of Table 2.  At more distant residences, the noise from construction will be less because 
sound level decreases with distance from the source of the sound.  These levels are well below 
levels from typical residential activities like gardening or lawn care. 

Table 2 shows the highest noise levels expected by typical construction activities.  In addition 
to the normal construction activities, steam and air blows will occur in the final phases of 
construction.  These processes use high pressure air or steam to clean out all debris from the 
plant steam line piping.  While steam blows are loud, the process is relatively short in duration, 
and occurs sporadically during the day over a short period.  This noise source is normally 
addressed by public notification to neighbors, and/or the use of temporary portable noise 
mufflers especially used for this purpose. 

Table 2: Equivalent Levels of Construction Sound (Leq) at 50 feet and at the 

Nearest Residence (2000 feet) 

Construction 

Activity 

50 Feet from Source 

(Leq) 

At Packardville Road 

(Leq) 

Generator 80 48 

Ground Clearing 84 52 

Excavation 89 57 

Trenching 85 53 

Foundation (Pad) 78 46 

Post Driving (Leq) 83 51 

Post Driving (peak) 96 - - 

Equip. Installation 85 53 
 

Construction Noise Mitigation 

A reasonable effort will be made to minimize the noise impact of construction activities.  
Mitigation measures will include: 

* Maintain forested buffer between the developed site area and the property line.  There 
are huge forested buffers between the equipment and the nearest community residences. 

* Using equipment with appropriate mufflers and providing ongoing maintenance of 
intake and exhaust mufflers. 

* Maintaining muffling enclosures on continuously operating equipment, such as air 
compressors, generators and welding units. 
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* Replacing specific construction operations and techniques by less noisy ones where 
feasible (e.g., mixing concrete off-site instead of on-site or using vibration pile driving instead 
of impact driving if practical). 

* Selecting the quietest of alternate items of equipment (e.g., electric instead of diesel-
powered equipment). 

* Scheduling equipment operations to keep average levels low, to synchronize noisiest 
operations with times of highest ambient levels, and to maintain relatively uniform noise levels. 

* Turn off idling equipment. 

* Locating noisy equipment at locations that protect sensitive locations by shielding or 
distance. 

 
Analysis of Operational Sounds from the Proposed Facility 

The facility is based on the conversion of solar energy 
using a PV panel array which is essentially silent.  The 
panel segments will track the sun to optimize the 
conversion which will require actuators that are a minor 
source of momentary sound.  A single tilt mechanism is 
located in the center of each tracker span of up to 300 feet.  
That puts its only source of sound at a distance from the 
property line of 100 to 300 feet.  Each adjustment requires 
a momentary activation of the gear.  The short-term sound 
is not expected to affect the MDEP background level (L90) 
metric.  The only exception is that at the end of the solar 
day, the gear will be active for a single longer period to 
return the tilt to its “morning” position. 

The facility electrical output is processed by electronics to match the available public utility 
system.  The typical facility sound is limited to cooling of the electrical processing equipment 
and storage.  While the equipment will be available 24/7 in all seasons, the sound emissions 
are significantly affected by environmental conditions.  The fundamental components of the 
facility are sketched in Figure 4.  The PV production is only during the day, but the storage 
system will deliver power to the grid during other times.  The battery storage and DC/DC 
converter provides for a smoother power output than a passive solar system. The converter 
controls the ramp rate at which power is injected into the grid, and thus reduces the impact 
of rapid power fluctuations due to sudden or transient conditions experienced by the PV 
array.  However, the sound is generally based on cooling that is only required for the safety 
of the equipment.  It will be active as needed, but is expected to be a significant source only 
during the daytime in the summer.  These limited periods of cooling are the basis of this 
analysis.   

 



 

Tower MA Solar, Pelham 10 Sound Assessment 

 
Figure 4:  Conceptual Sketch of Required Components of the Proposed Facility 
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Operational Sound Level Modeling 

The acoustical modeling for this project was conducted with CADNA, a computer software 
program from DataKustik GmbH.  The outdoor sound propagation model is based on ISO 9613, 
Part 1: Calculation of the absorption of sound by the atmosphere, (1993) and Part 2: General 
method of calculation, (1996).  Each sound emission source was modeled based on its emission 
pattern.  Sources are expressed in sound power level (Lw).  Sound prediction modeling was 
performed under downwind weather conditions as assumed in the standard ISO 9613-2.  The 
modeling assumes sound propagation in a stable atmospheric condition which can also enhance 
the propagation.  Figure 1 showed the community receptors.  Figure 2 showed the equipment 
layout in the context of the property line receptors.  Table 3 summarizes the modeling input 
parameters.   

Table 3:  CADNA Modeling Input Parameters 
 

 

 

 

 

 

 

 

 

 
The modeling analysis is based on the contributions of individual sources and propagation 
losses from each source to its corresponding analyzed receptor.  The equipment pad is 
essentially the acoustic center of the facility.  The tracking source(s) are distributed throughout 
the extended PV array.  Source values were developed based on the equipment manufacturers 
data.   

Site property line receptors were placed where the highest sound level is expected in each 
general direction.  This study is intended to address the MassDEP criteria as required by the 
Pelham zoning code.  The results of the compliance evaluation for the MassDEP standards 
are shown in Table 4.  The expected sound levels are well below the standards at property 
line locations.  A graphical summary of the property line modeling results is provided in 
Figure 5.  The modeling indicates that the facility will make no numerical contribution at 
any residential location. 

  

Item Modeling Input and Description 

Terrain Flat Terrain assumed 
Temperature 10oC 
Relative Humidity 70% 
Weather Condition 6.5 mph, directly from facility to receptor* 

Ground Attenuation 0.2, hard surface (0.5 = soft ground, 0.0 = pure 
reflection) 

Atmospheric Inversion CONCAWE – Category F** 
# of Sound Reflections 2 
Receptor Height 1.5 meter above ground level 
* Propagation calculations incorporate the adverse effects of certain atmospheric 

and meteorological conditions on sound propagation, such as gentle breeze of 1 to 

5 m/s (ISO 1996-2: 1987) from source to receiver. 

** Category F represents a stable atmosphere that promotes noise propagation. 
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Table 4: Summary of Sound Compliance Evaluation for the MassDEP Standards 

Receptor* Dist. 
(ft) 

Ambient 
D  (dBA) 

Project 
(dBA) 

Combined 
(dBA) 

Increase 
(dB) 

Property Line N `650 40 34 41 +1 
Property Line, E1 `600 40 36 41 +1 
Property Line, E2 `700 40 34 41 +1 
Property Line, SE `900 40 33 41 +1 
Property Line, S `950 40 32 41 +1 
Property Line, W `900 40 33 41 +1 
Residence, NE `7000 40 14 42 0 
Residence, E `7000 40 14 42 0 
Residence, SE `5000 40 17 42 0 
Residence, SW `2100 40 25 42 0 
Residence, W 4000 40 19 41 0 
Residence, N 4000 40 19 41 0 
*Forest and terrain were not considered in this study but will further reduce the sound 

 

Conclusions 

The existing sound baseline was established by the literature because the site is deep within a 
large forested area.  While the facility will be well isolated from the community, all potential 
sources of sound from the facility were identified and quantified.  The equipment pad is located 
roughly in the center of the 65-acre parcel.  Sound level modeling techniques were employed 
to estimate the sound levels at the property lines and also at the nearest community receptor 
locations.  The MassDEP evaluation was applied at the site property line locations where the 
expected sound from the facility is greatest.  The results of the modeling indicate that the 
facility levels will meet the MassDEP sound performance criteria at all project property lines.  
Separately, modeling was conducted to estimate the sound that would be expected at distant 
residential properties in representative directions and found to make no numerical contribution.  
Since sound decreases with distance, the sound will be even lower at more distant locations 
than were analyzed.   

Construction sources are handled separately from the operational sources.  The construction 
process will use equipment that is similar to logging, farming and construction activities that 
are familiar in this community.  It was evaluated to identify the potential levels at residential 
locations during the construction period.  The modeling analysis shows that with the proposed 
sound sources and noise abatement, the sound increases at most property line locations and all 
residences will be minor (less than +5).  Therefore, the project is expected to comply with the 
MassDEP sound level requirements at all times during construction and operation of the 
facility.   
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Figure 7:  Graphical Summary of the Predicted Daytime Operational Sound Levels 
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I certify that the analysis of sound levels is accurate and consistent with methods that are common to the 
acoustic analysis of such sources.  I am qualified to make this statement based on training and experience 
in conducting analyses of environmental sounds.  I am a Certified Consulting Meteorologist with more than 
20 years’ experience conducting environmental analyses in the technical areas of air quality, noise, and 
visual aesthetics.  I have published refereed papers on various aspects of environmental noise.  I have 
analyzed the noise emissions of major industrial projects such as power plants, wastewater treatment plants 
and manufacturing facilities.  Related to these analyses, I have testified as a technical expert before the 
Energy Facility Siting Boards of Massachusetts, Connecticut and Rhode Island.  I have also testified before 
many regional and municipal approval boards in Massachusetts, Rhode Island, New Hampshire, Maine, 
New York, Michigan, Illinois, and California.   

Respectfully, 

Modeling Specialties 

 

Douglas L. Sheadel, CCM 
Principal 
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May 27, 2025 
 
Cory McCandless 
Puresky Energy 
518 17th Street 
Denver, CO 80202 
Corina.mccandless@puresky.com  

RE:  Water Resources Impact Evaluation 
 Tower Road, Pelham, Massachusetts 
 Verdantas Project 34316 

Dear Ms. McCandless: 

Verdantas LLC (Verdantas) is pleased to provide Puresky Energy (Puresky) with this letter 
summarizing findings regarding risks posed by a proposed solar and battery energy storage 
system (BESS) facility at Tower Road in the town of Pelham, Massachusetts (Figure 1). 
Consistent with activities outlined in our April 14, 2025, scope of services, Verdantas reviewed 
documents in order to evaluate potential risks to private water supplies from the proposed 
construction of a solar facility within 400 feet of the project site property lines. 

BACKGROUND 
It is our understanding that Puresky is proposing the development of a solar energy facility in 
southern Pelham on Tower Road. The facility is located at Tax Map 14, Lot 1, approximately 
63.4-acres of undeveloped land and is surrounded by Cadwell Memorial Forest which is 
considered Protected Open Space by Massachusetts Department of Environmental Protection 
(MassDEP), refer to Figure 2 for the proposed development location and Appendix A. Cadwell 
Memorial Forest is a 1,200-acre property owned and managed by the University of Massachusetts 
Amherst Department of Environmental Conservation. It primarily serves as an outdoor laboratory 
and research activities for the university, sustainable forestry, and recreational trails.  

The proposed development site is located within the Manhan River Connecticut River Watershed, 
which is approximately 243,428.16 acres. The primary land usage within this watershed is 
deciduous and evergreen forests as shown in Figure 1. The proposed project site also consists 
of deciduous and evergreen forests with two brooks, Scarboro Brook and Harris Brook, running 
along the western and northern boundaries, respectively. The proposed project will convert 
approximately 63.4 acres of forest to meadow. Effects of this alteration are anticipated to be 
mitigated by PureSky by maintaining forested/vegetated buffer zones of a minimum of 100 feet 
along the streams and associated wetland areas.  

Drinking water wells are not known to exist within 400 feet of the proposed development. 
However, the facility anticipates utilizing SolBank 3.0 Energy Storage Systems and there is a 
concern whether these and the solar facility are a threat to groundwater quality and recharge of 
the nearby existing residential wells on Packardville Road.  

 

https://www.verdantas.com/
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The following documents received from Puresky on May 8, 2025 were reviewed (refer to 
Appendix B): 

• SMA Central Inverter Units (DPS-500 High Accuracy DC Metering Kit) Sheet 

• Sunny Central 2660 UP-US / 2800 UP-US / 2930 UP-US / 3060 UP-US Sheet 

• SolBank 3.0 Energy Storage System Sheet 

• A draft plan titled “Racking Layout” prepared by Polar Racking dated April 16, 2025 

• Paradea High Efficiency Bi-Facial Glass-Glass PV Modules Sheet 

• A plan titled “Conceptual Site Plan” prepared by Tetra Tech dated March 21, 2025 

• Sol-X Utility Scale Single Acis Tracker Sheet 

In addition, several emails were exchanged, and telephone conversations took place between the 
undersigned and Cory McCandless at Puresky between March 18, 2025, and May 8, 2025. 

FINDINGS AND CONCLUSIONS 
Potential sources of water contamination associated with the solar facility and BESS could 
include, but are not limited to, construction activities, battery leakage, and chemical runoff. The 
use of heavy machinery and construction materials can introduce pollutants into the soil and 
groundwater. This includes oils, fuels, and other chemicals. Construction activities will involve 
minimal grading primarily for the gravel access road, vegetated conveyance ditch, culverts, and 
equipment pad. Blasting is not expected during the development of the solar facility. A pollinator 
friendly perennial seed mix is currently proposed for the ground surface beneath the solar panels, 
although some areas may contain exposed ledge.  

Stormwater will be managed using low-impact development practices, including a vegetated 
conveyance ditch, plunge pools, and qualifying pervious areas that take advantage of the existing 
slope and vegetation. Construction is not anticipated to present significant alteration to the natural 
flow of groundwater therefore should not affect the local water table and the availability of water 
to nearby wells. 

Batteries used in BESS typically contain hazardous materials such as lithium, lead, and other 
heavy metals. If not properly managed, leaks or spills could contaminate groundwater. Chemicals 
used for cleaning and maintaining solar panels and the land around them could potentially seep 
into the groundwater and affect water quality.  

The listed equipment provided by PureSky above and their potential hazards are described as 
follows. The Central Inverter Units are high efficiency, utility-scale inverters designed to convert 
DV electricity from solar panels into AC electricity for grid use. They are enclosed in weatherproof, 
sealed housings, and are not reported to contain hazardous materials that could leach into the 
soil or groundwater. The high accuracy DC Metering Kit is a non-intrusive monitoring device for 
performance tracking. It does not interact with the ground or water systems. The SolBank 3.0 
Energy Storage System is a fully enclosed, modular lithium iron phosphate (LFP) battery system. 
It includes multiple layers of containment, fire suppression, and leak detection systems. LFP 
chemistry is among the most stable and environmentally benign battery types, without free-flowing 

https://www.verdantas.com/
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liquids or heavy metals that could pose a groundwater contamination risk under normal or 
emergency conditions. The Sol-X Utility Scale Single Axis Tracker rotates the solar panels to 
follow the sun and are mounted on driven piles. The installation depth is shallow and should not 
reach aquifer levels. The mechanical components are above ground and would not pose 
contamination risk. The equipment listed is not reported to involve chemical storage or discharge. 
Components are either above ground or shallowly embedded and sealed.  

The SolBank 3.0 BESS includes multiple safety systems to prevent leaks or thermal events. In 
the unlikely event of a failure, the system is designed to contain and isolate any incident without 
environmental release. Based on the equipment specifications, site design, and regulatory 
compliance, it is likely the proposed solar development, and BESS will not adversely affect the 
quality or yield of nearby private wells.   

Verdantas reviewed the Energy and Environmental Affairs (EEA) Search Well Database and 
Massachusetts Well Location Viewer Web Map on Esri ArcGIS Online (ArcGIS) which displays 
the location depictions of Well Completion Reports submitted to the MassDEP Well Driller 
Program. The databases included nine wells on Packardville Road within a half mile of the 
proposed project boundary. The domestic wells on Packardville Road were installed between 
1976 and 2000. The locations of these wells are depicted on Figure 2. A summary of well details 
is included in Table 1 and Well Completion Reports are included in Appendix C.  

These bedrock wells ranged in depth from 125 feet to 550 feet with an average of 338.3 feet. The 
EEA database did not include yields, however the ArcGIS database did and was subsequently 
added to the summary included in Table 1. The minimum well yield was 0.5 gallons per minute 
(gpm), the maximum was 50 gpm with an average yield of 15.2 gpm. The well at 
95 Packardville Road was deepened from 275 feet to 530 feet in 1984 suggesting inadequate 
yield at that location prior to 1984. The average depth to water was listed as 49.6 feet below 
ground surface.  

Wells drilled into bedrock obtain water from fractures within the underlying fractured bedrock 
aquifer. The amount of water these wells can produce depends on several factors, including the 
number of fractures encountered, the width of those fractures, and how well they are connected 
to each other and to nearby recharge areas or surface water sources. Domestic wells typically 
yield between 300 and 500 gallons per day, with most producing less than ten gallons per minute. 
MassDEP Private Well Guidelines suggests single-family homes have a minimum well yield of 
5 gpm. Wells that cannot sustain a yield of 5 gpm or greater during peak water demand (morning 
and evening) are recommended to take other measures to ensure adequate supply of water 
throughout the day. This includes reducing peak water use or increasing storage within the water 
system.  

Well information from EEA and ArcGIS databases documents that average well yields (15.2 gpm) 
of the private bedrock wells along Packardville Road are well above minimum yields needed for 
residential drinking water supplies. The median yield of these same wells is considered low to 
moderate (4.5 gpm). While it is recommended that residential homes with low yielding wells take 
measures to ensure the suggested yield (5 gpm) as described above, it is not likely that the wells 
along Packardville Road will be influenced by the construction or operations of the proposed solar 
facility. 

https://www.verdantas.com/
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Most water quality concerns in bedrock wells stem from naturally occurring elements in the rock 
such as iron, manganese, arsenic, and lead. However, contamination from anthropogenic 
activities can also occur involving substances like road salt, volatile organic compounds, per- and 
polyfluorinated compounds, pesticides, herbicides, and blasting agents containing perchlorate. 
Verdantas recommends minimizing the use of de-icing agents on access roads and ensuring any 
potential herbicide or pesticide applications for vegetation control are minimized and carried out 
by a licensed professional.  

LIMITATIONS 
Verdantas completed this hydrogeologic study in a manner consistent with similar consultants 
completing similar studies. Verdantas did not conduct field work in association with this project 
and our study was limited to review and evaluation of data provided by others. Conclusions and 
recommendations are based on limited data over a limited time frame. Verdantas makes no 
warrantee or guarantee regarding the impact to nearby wells. Additional studies could reveal 
information that contradicts the findings provided in this letter. 
 
If you have any questions regarding this report, please feel free to contact us at the numbers 
below. 
 
Sincerely,  
VERDANTAS, LLC 
 
 
 
Sarah G. Carlson     David G. Harwood, P.G. 
Staff Scientist      Senior Hydrogeologist 
(978) 506-5073     (978) 506-5064 
sgcarlson@verdantas.com    dgharwood@verdantas.com 
 
 
CC: Manjoor Vahora, manjoor.vahora@pureskyenergy.com 
 
Attachments: Table 1 – Well Database Search 
  Figure 1 – Site Locus & Watershed Areas Map 
  Figure 2 – Site Plan 
  Appendix A – MassDEP – Phase I Site Assessment Map 
  Appendix B – Supporting Documents 
  Appendix C – Well Completion Reports 
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TABLE 1
WELL DATABASE SEARCH

TOWER ROAD, PELHAM, MA

Total Well
Depth

Depth to
Bedrock Yield Depth to

Water
feet feet gpm feet

644376 PELHAM 42.362207 -72.439982 95 Packardville Road 12/07/1984 Domestic Deepen 530.0 0.0 2.0 235.0
644476 PELHAM 42.362005 -72.438696 97 Packardville Road 11/05/1976 Domestic New Well 400.0 8.0 4.5 20.0
644465 PELHAM 42.361620 -72.438338 99 Packardville Road 07/20/1978 Domestic New Well 450.0 11.0 4.5 35.0
644405 PELHAM 42.359290 -72.433130 133 Packardville Road 01/01/1984 Domestic New Well 320.0 24.0 5.0 30.0
644415 PELHAM 42.358682 -72.432830 135 Packardville Road 07/01/1983 Domestic New Well 150.0 32.0 25.0 0.0
644460 PELHAM 42.358759 -72.431847 137 Packardville Road 12/01/1978 Domestic New Well 550.0 60.0 0.5 40.0

8334 PELHAM 42.357951 -72.430572 139 Packardville Road 11/30/2000 Domestic Unknown 280.0 58.0 50.0 20.0
644419 PELHAM 42.35744 -72.429773 141 Packardville Road 11/01/1982 Domestic New Well 125.0 10.0 --- ---
644237 PELHAM 42.356761 -72.427925 147 Packardville Road 08/04/1993 Domestic New Well 240.0 6.0 30.0 17.0

MIN 125.0 0.0 0.5 0.0
NOTES: MAX 550.0 60.0 50.0 235.0
1. gpm = gallons per minute. MEAN 338.3 23.2 15.2 49.6
2. Data is summarized from the Energy and Environmental Affairs Search Well Database and Massachusetts MEDIAN 320.0 11.0 4.8 25.0
2. Well Location Viewer Web Map on Esri ArcGIS Online.
3. --- = data not available/measured.

Date
Complete

Well 
Type

Work
Performed

Well
ID Town Latitude Longitude Street

Number
Street
Name

May 27, 2025
Verdantas Project 34316 Page 1 of 1
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UTILITY-SCALE ENERGY STORAGE

SolBank 3.0

Key Features

Capacity:  5.0 MWh

www.csestorage.com

ENERGY STORAGE SYSTEM
S-5016-2H-NA|S-5016-4H-NA

e-STORAGE, a subsidiary of Canadian Solar, is a world-class
energy storage solution provider, specializing in storage
system design, manufacturing, and integration of battery
energy storage systems for utility-scale applications.

The company offers value-added system consulting and
turnkey EPC services, in addition, we provide  customers
with our proprietary LFP battery solution SolBank.

SolBank 3.0 Highlights
Cutting-Edge Technology: SolBank 3.0 features high-
density LFP cells, an active balancing BMS, and an
innovative liquid cooling TMS, ensuring optimal safety.

Compliance and Certifications: SolBank 3.0 adheres
to all industry standards: NFPA855, NFPA69, NFPA72,
NFPA70E, and optional NFPA68. Certified under
UL1973, UL9540, UL9540A, UN38.3/UN3536, ensuring
rigorous safety and performance criteria.

Enhanced Energy Density
Utilizes 314 Ah battery cells and compact integration,
increases single container energy density up to 45%
Reduces land cost by up to 35% in a 100MWh project

Compatibility & Installation
Supports various PCS topologies
Turn-key integration and stationery certification,
reduce project schedule risks by up to 40%
Plug-and-play setup for streamlined commissioning

Safety
IP67-rated pack design
Up to 20% faster detection of abnormal and automatic
protection
Advanced pack thermal isolation, electrical redundancy
protection, and multi-level fire protection, effectively
minimize potential issues

Intelligent Control
Liquid cooling cuts auxiliary consumption up to 30%
Active balance and string-level management,
guarantee high efficiency and availability

Together, we are building a brighter, greener future for all.

SolBank 3.0

General

Product Model
CSI-SolBank-S-5016-2h-NA

CSI-SolBank-S-5016-4h-NA

Battery Chemistry Lithium Iron Phosphate (LFP)

Pack Configuration 1P104S (104 Cells)

Rack Configuration 1P416S (4 Packs)

System Configuration 12P416S (12 Racks)

Nominal DC Voltage 1331.2 V

Operation DC Voltage Range 1164.8 V ~ 1497.6 V

Auxiliary Systems

Auxiliary Power Interface AC480 V / 60 Hz, 3P5W

Thermal Management System Smart liquid cooling/heating

External Communication
Interface

Ethernet connection, Modbus TCP/IP
protocol

Performance

Charging/Discharging Mode 0.5 P / 0.5 P 0.25 P / 0.25 P

Rated DC Power 2350 kW 1200 kW

Initial Storage Capacity 4700 kWh 4800 kWh

Duration @Rated DC Power 2hrs 4hrs

Round Trip Efficiency (RTE) 93% 94%

Auxiliary Load
(Standby/Peak) 1.5 kVA / 50 kVA 1.5 kVA / 22 kVA

Max. Short Circuit Current 10 kA*12 10 kA*12

Operating Temperature
(Ambient)

-30 °C to 55 °C (derating from 45°C to
55°C)

Relative Humidity ≤95% (non-condensing)

Altitude ≤4000 m (derating from 2000 m to
4000 m)

Noise Sound Pressure Level
(LPA) at 1 meter distance ≤75 dB(A)

Mechanical

Enclosure 20ft. high-cube container

Dimensions (L*W*H) 6058*2438*2896 mm
(238.50*95.98*114.02 in)

Weight (Battery Included) 43,000 kg (94,800 lbs)

Enclosure Ingress Rating IP55 / NEMA 3R

Painting/Coating RAL9003 / C4 Coating

Seismic Parameter Zone 4

SolBank 3.0
System Parameter

SolBank 3.0
Circuit Diagram

Notes
1. The unit is rated at 1164.8V~1497.6V for optimized product performance, the maximum voltage range for the battery system is 1060.8V~1497.6V
2. Rated DC Power is measured at the product DC terminal, the Rated DC Power and Initial Storage Capacity is limited to the use of two SolBank 3.0 units connected in parallel
3. Initial Storage Capacity is the usable product capacity at FAT, contact e-STORAGE for capacity at COD per project schedule
4. DC RTE is measured during capacity test at Rated DC Power, refer to the product warranty document for the complete procedure

Due to ongoing innovation, improvements, and product enhancements, the technical specifications in this document are subject to change and are not guaranteed.
Canadian Solar reserves the right to update or change its products or this technical data without prior notice and customers should not rely upon these or any technical
specifications which are not made part of a definitive binding agreement.

Canadian Solar SSES (US) Inc. 545 Speedvale Avenue West,  Guelph Ontario | Canada N1K1E6,  support@csestorage.com
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Safety

Fire Detection and Alarm Fire alarm panel, heat and smoke
detection, alarm bell and strobe

Explosion Prevention Combustible gas detector with active
ventilation

Uninterrupted Power
Reserve

Container level UPS for 2-hr control
system backup; dedicated fire safety UPS
for 24-hr fire alarm backup

Emergency
Stop/Automatic Shut-off Local and Remote

Fire Suppression Options Aerosol-based suppression system.
Dry pipe sprinkler system.



VSL/ENG/SC/290-R05 | www.vikramsolar.com

*

FRAME SUPERSTRATE SUBSTRATE

SILVER GLASS GLASS
APPLICATIONS

On-grid large scale utility

systems

On-grid rooftop industrial 

and commercial systems

Rooftop residential 

systems

RELIABILITY IS IMPROVED with minimum exposure 
to corrosion from sand & salt mist with low risk of 
module warping & micro cracking

Bifacial gain of UP TO 25% with dual glass module, 

capable of energy generation with both direct and 

refl ected sunlight 

Additional Power yield with 30 YEARS OF

PERFORMANCE LIFE with 0.5% annual power 

degradation

LCOE IS CUT BACK with LESS BOS COST

which improves value proposition of the product with 

competitive ROI

TWO PEAK PERFORMANCE TIME, during sun rise 

and sun set with optimum utilization of dual facial 

generation

Hassle-free installation with ability to INSTALL 

VERTICALLY IN EAST WEST DIRECTION, with 

improved soiling resistant

Implementation of bypass diodes in split JB series-
parallel connections enable the module to perform in 
PARTIAL SHADOW CONDITIONS with respect to full-
cell module

LOWER INTERNAL RESISTANCE boosts module power 
helping to achieve minimal power loss with respect to 
previous variant modules

DCR CONTENT MODULE AVAILABLE

UP TO 550 W

144 MONO PERC BIFACIAL
SOLAR CELLS

BIFACIAL
MODULE
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525550W

MAXIMUM EFFICIENCY % 

21.33

POSITIVE POWER TOLERANCE  WP

0~+4.99

CELLS

M10 144

MODULE TECHNOLOGY

HALF CUT & MICRO 
GAP DESIGN
WITH IMPROVED SHADE TOLERANCE

www.bis.gov.in
PV MODULE

RELIABILITY SCORECARD

2022
TOP PERFORMER

WITH

CELLS
M10

CAUTION: READ SAFETY AND INSTALLATION MANUAL BEFORE USING THE PRODUCT. 

Specifi cations included in this datasheet are subject to change without notice. Electrical data without guarantee. Please confi rm your exact requirement with the company representative while placing your order. 
Vikram Solar and all its accompanying logos are trademarks of Vikram Solar Limited registered in India.

sales@vikramsolar.com www.vikramsolar.com

Paradea-144-E-2022-30mm-R05-GGVSL/ENG/SC/290-R05

Dimensions in mm

Performance Warranty

Electrical Data1,2
All data refers to STC (AM 1.5, 1000 W/m2, 25°C)

Peak Power Pmax (Wp) 525 530 535 540 545 550

Maximum Voltage Vmpp (V) 41.4 41.5 41.6 41.7 41.8 41.9

Maximum Current Impp (A) 12.69 12.78 12.87 12.95 13.04 13.13

Open Circuit Voltage Voc (V) 49.2 49.3 49.4 49.5 49.6 49.7

Short Circuit Current Isc (A) 13.4 13.48 13.56 13.64 13.73 13.82

Module Effi ciency (%) 20.37 20.56 20.76 20.95 21.14 21.33

1) STC:1000 W/m2 irradiance, 25°C cell temperature, AM1.5g spectrum according to EN 60904-3. | 2) Power measurement uncertainty is within +/- 2%.

Electrical Parameters at NOCT3

Power (W) 391.4 393 397 399 402 407

V@Pmax (V) 38.2 38.3 38.4 38.5 38.6 38.7

I@Pmax (A) 10.25 10.29 10.34 10.37 10.43 10.52

Voc (V) 45.8 45.9 46 46.1 46.2 46.3

Isc (A) 10.83 10.89 10.96 11.03 11.09 11.15

3) NOCT irradiance 800 W/m2, ambient temperature 20°C, wind speed 1 m/sec

Equivalent Bifacial Output

Bifacial Gain Overall Power output (W)

5% 551 557 562 567 572 578

10% 578 583 589 594 600 605

15% 604 610 615 621 627 633

20% 630 636 642 648 654 660

25% 656 663 669 675 681 688

Temperature Coeffi cients (Tc) permissible operating conditions

Tc of Open Circuit Voltage ( ) -0.27%/°C

Tc of Short Circuit Current ( ) 0.050%/°C

Tc of Power ( ) -0.35%/°C

Maximum System Voltage 1500V

NOCT 45°C ± 2°C

Temperature Range -40°C to + 85°C

Mechanical Data
Length × Width × Height 2274 × 1134 × 30mm (89.52 × 44.65 × 1.18 inches)

Weight 33 Kg (72.75 lbs)

Junction Box IP68, Split Junction Box with individual bypass diodes

Cable & Connectors# 200 mm (+ve terminal) and 300 mm (-ve terminal) length cables,MC4 
Compatible

Application Class Class A (Safety class II)

Superstrate## 2.0 mm (0.098 inches) high transmission low iron content, semi-tempered glass, AR coated

Cells 72 Mono PERC (144 half-cells) P-Type Bifacial solar cells

Substrate 2.0 mm (0.098 inches) high transmission low iron content, heat strengthened glass

Frame Anodized aluminium frame with twin wall profi le

Mechanical Load Test 5400 Pa (Snow load), 2400 Pa (Wind load)

Cell Encapsulant Polyolefi n (POE)/ EPE

Maximum Series Fuse Rating 25 A

Power measurement uncertainty is within ±2mm.

Warranty and Certifi cations

Product Warranty** 12 years

Performance Warranty** Linear Power Warranty for 30 years with 2% for 1st year degradation and 0.5% from year 2 to year 

30

Approvals and 

Certifi cates^

IEC 61215 : 2016, IEC 61730 : 2016, IEC 61701, IEC 62716, IEC 60068-2-68, IS/IEC 61730, IS 14286, IEC 

62804, CE, CEC (California), UL 61215, UL 61730, CAN-CSA

Packaging Information

Quantity /Pallet 36

Pallets/Container (40’HC) 20

Quantity/Container (40’HC) 720

THIS DATASHEET IS APPLICABLE FOR: PARADEA VSMDH.72.AAA.05 (AAA=525550)

Typical I-V Curves4

4) Average relative effi ciency reduction of 5% at 200 W/m2 according to EN 60904-1.
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TECHNICAL DATA
PARADEA 525550W

^ All (^) certifi cations under progress. | ** Refer to Vikram Solar’s warranty document for terms and 

conditions. | # 400mm(15.75 inches), 1000mm(39.37 inches),1200mm (47.24 inches) cable lengths are 

also available | ## Anti-glare Glass is also available | *As per applicable product

Flexibility & Adaptability
• Adaptable table lengths results in increased 

coverage of the site, increased system  
capacity, and more design

Superior True Terrain-Following
• Modular design accomodates slopes up to 30%

• Light-weight components require no heavy 
or specialized equipment to handle

• Fewest components out of all trackers  
on the market

• Fewer electrical components are required  
due to long rows of up to 180 modules

• Reduced labor through simple design  
that allows pre-assembly  

• 3D Backtracking 
• Hail Protection Strategy 
• Overcast strategy  
• iStow

• Higher density, longer rows, and minimal gaps
• Independent rows reduces O&M cost
• Compatible with all foundation types: Driven Posts 

or I-Beams, Groundscrews, Helicals, and Ballasted
• No dampeners required, eliminating a high risk 

failure point
• Less steel required because of reduced

module loads and no torsional dynamic forces
• Easy to install driveshaft design 

• Bankability report is complete by third part and 
available upon request 

Quality and Lifetime Value
• Every component has been tested in 

rigorous automotive testing standard
standards

1-833-801-5233 | sales@polarracking.com
© 2024 Polar Racking. All Rights Reserved.

KEY PRODUCT BENEFITS

SOL-X Utility Scale 
Single Axis Tracker

SOL-X T-Assembly  



ROW LENGTH Up to 180 individual 72-cell modules 
driven per controller/motor

TABLE LENGTH 6-24 modules per independent table  
connected by a driveshaft

DRIVE UNIT in harsh environmental climates

TERRAIN FOLLOWING
Accomodates slopes up to 30%
Up to +/- 10% grade within every table, 
limited to 8% grade change between tables

WIND SPEED DESIGN 150 mph (240 kmh), 3-second gust  
per ASCE7-10

ROTATIONAL RANGE 
(EAST / WEST) 60 degrees - 60 degrees

GROUND COVERAGE 
RATIO typically between 0.20-0.65

DC CAPACITY Up to 90kWp per tracker row

CODES AND STANDARDS ORD 1703 (mechanical, electrical)

SENSORS Wind Sensor and Snow sensor to  
protect the tracker

SYSTEM VOLTAGE Compatible with 1,000V and 1,500V  
module circuits

MODULE ATTACHMENT UL-listed top clamps and direct bolts, 
compatible with all module types

BIFACIAL FEATURES High-rise module mounting rails

MATERIALS Galvanized steel G90-G245

FOUNDATIONS

• Driven Piles
• Ground Screws
• Helical Piles
• Ballast Options

POSTS PER TABLE AND 
MODULE

Up to 3 posts per table
Up to 3 posts per 24 modules

20 years for structural components • 10 
years for drive unit • 5 years for motor and 
controller • Additional coverage available

SYSTEM Compatible with 1,000V and  
1,500V module circuits

CONTROLLER Self-powered with battery backup 
AC-powered 115V-240V

OPERATING  
TEMPERATURE

AC power: -40ºC to +70ºC (-40ºF to +158ºF) 
Self power: -30 C to +50 C (-22 F to +122 F)

TRACKING METHOD Time and location-based algorithm  
with backtracking

REMOTE  
COMMUNICATION

Secure monitoring and control tracker 
array in real-time via an encrypted cloud 
portal and compatible with SCADA  
solution available

MOTOR TYPE 24V DC motor

COMMUNICATION
Zigbee wireless communications to 
all tracker rows and weather stations 
through network control unit

ADVANCED ALGORITHM
Severe Weather Protection System,  
3D Backtracking, Overcast, iStow and 
Agrivoltaics stow strategies 

INSTALLATION Available upon request

GEOTECHNICAL AND 
FOUNDATION DESIGN

PE and P. Eng stamped Available  
upon request

DESIGN AND  
ENGINEERING

Complimentary site layouts Sealed and 
stamped structural engineering drawings 
(Canada, USA, and Caribbean)

CONSTRUCTION  
SUPPORT

Complimentary on-site installation  
training and commissioning

This document does not create any express warranty by Polar Racking or about its products or services. Polar Racking’s sole warranty is contained in 

referred to in the product warranty. The customer is solely responsible for verifying the suitability of Polar Racking’s product for each use. Subject to 
change without notice. Last updated in September 2024.

1-833-801-5233 | sales@polarracking.com
© 2024 Polar Racking. All Rights Reserved.



















MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.362207 -72.439982

95 Packardville Road

PELHAM

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

Deepen Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

530.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Gravel Pack Well: N
Diameter:

Bedrock on Log of Formations left blank, therefore lithology unknown.

Deepened well from 275' to 530'.

Grey Rock listed as water-bearing rock, however water-bearing zones 
unknown.

From(ft) To(ft) Type Thickness Diameter

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
12/07/1984 235.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

12/07/1984 Air Blow with Drill 
Stem 2.00 4:00 500 24:00 235

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft

OVER BURDEN

BEDROCK

Well Completion Report ID: 644376
MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.362005 -72.438696

97 Packardville Road

PELHAM

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

400.00

8.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Water-bearing rock/unconsolidated material Description: Grey Granite

Gravel Pack Well: N
Diameter:

Steel Casing Type 19.45lbs.

From(ft) To(ft) Type Thickness Diameter

0.00 21.00 Steel

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
11/05/1976 20.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

11/05/1976 Bailing 4.50 4:00 200 40:00 20

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 2.00 Top Soil
2.00 8.00 Gravel

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
8 108 Granite

108 208 Granite
208 308 Granite
308 400 Granite

OVER BURDEN

BEDROCK

Well Completion Report ID: 644476

MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.361620 -72.438338

99 Packardville Road

PELHAM

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

450.00

11.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Water-bearing rock/unconsolidated material Description: Grey Granite

Gravel Pack Well: N
Diameter:

Steel Casing Type 19.45lbs.

From(ft) To(ft) Type Thickness Diameter

0.00 22.00 Steel

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
07/20/1978 35.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

07/20/1978 Bailing 4.50 4:00 250 4:00 35

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 5.00 Gravel
5.00 11.00 Hard Pan

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
11 111 Granite

111 211 Granite
211 311 Granite
311 411 Granite
411 450 Granite

OVER BURDEN

BEDROCK

Well Completion Report ID: 644465
MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.359290 -72.433130

133 Packardville Road

PELHAM

191-83

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

320.00

24.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Gravel Pack Well: N
Diameter:

From(ft) To(ft) Type Thickness Diameter

0.00 38.00

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
01/01/1984 30.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

01/01/1984 Bailing 5.00

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 20.00 Gravel & Boulders
20.00 24.00 Gravel & Boulders

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
24 124 Rock

124 224 Rock
224 320 Rock

OVER BURDEN

BEDROCK

Well Completion Report ID: 644405



MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.358682 -72.432830

135 Packardville Road

PELHAM

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

150.00

32.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Gravel Pack Well: N
Diameter:

From(ft) To(ft) Type Thickness Diameter

0.00 41.00

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

07/01/1983 Bailing 25.00

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 20.00 Sand and Gravel
20.00 32.00 Clay

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
32 132 Rock

132 150 Rock

OVER BURDEN

BEDROCK

Well Completion Report ID: 644415
MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.358759 -72.431847

137 Packardville Road

PELHAM

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

550.00

60.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Water-bearing rock/unconsolidated material Description: Grey Rock

Gravel Pack Well: N
Diameter:

From(ft) To(ft) Type Thickness Diameter

0.00 70.00 Steel

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
12/01/1978 40.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

12/01/1978 Air Blow with Drill 
Stem 0.50 6:00 500 24:00 40

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 2.00 Top Soil
2.00 6.00 Gravel
6.00 26.00 Hard Pan
26.00 46.00 Hard Pan
46.00 60.00 Hard Pan

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
60 160 Rock

160 260 Rock
260 360 Rock
360 460 Rock
460 550 Rock

OVER BURDEN

BEDROCK

Well Completion Report ID: 644460

MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.357951 -72.430572

139 Packardville Road

PELHAM

Y

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

Domestic

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

No

No

280.00

No

58.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments:

From(ft) To(ft) Type Thickness Diameter

72.00 Steel 6

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
11/30/2000 20.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

Air Blow with Drill 
Stem 50.00 00:45:00 280 00:20:00

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft

OVER BURDEN

BEDROCK

Well Completion Report ID: 8334
MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.357440 -72.429773

141 Packardville Road

PELHAM

84-82

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Hammer Air Hammer

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

125.00

10.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Gravel Pack Well: N
Diameter:

From(ft) To(ft) Type Thickness Diameter

0.00 21.00

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 3.00 Sand and Gravel
3.00 6.00 Boulders
6.00 10.00 Gravel

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
10 110 Rock

110 125 Rock

OVER BURDEN

BEDROCK

Well Completion Report ID: 644419



MassDEP

eDEP Transmittal Number:

Date Issued:

GPS North: GPS West: Assessors Map:

Assessors Lot: Address:

Sub Division: Permit Number:

City/Town:

Board Of Health Permit Obtained:

WELL LOCATION

42.356761 -72.427925

147 Packardville Road

PELHAM

NR

Work Performed Well Type Drilling Method Overburden Drilling Method Bedrock

New Well Domestic Air Rotary Air Rotary

ADDITIONAL WELL INFORMATION

Developed:

Disinfected:

Total Well Depth:

Fracture Enhancement:

Well Seal Type:

Depth to Bedrock:

240.00

6.00

PERMANENT PUMP  (IF AVAILABLE)

Pump Description:

Type:

Nominal Pump Capacity:

Intake Depth:

Horsepower:

Comments: Geographic Description
----------------------
Well is located 75ft W of Enfield Road, .2 mi S of intersection with 
Butterhill Road

Water-bearing rock/unconsolidated material Description: Brown Rock

From(ft) To(ft) Type Thickness Diameter

0.00 20.00 Steel 17#

CASING

From(ft) To(ft) Type slotsize Diameter

SCREEN

From(ft) To(ft) Material Description Purpose

WELL SEAL / FILTER PACK / ABANDONMENT MATERIAL

Date Measured Depth Below Ground Surface
08/09/1993 17.00

STATIC WATER LEVEL(ALL WELLS)

Date Method Yield(GPM) Time Pumped
(hrs & min)

Pumping Level 
(Ft. BGS)

Time To Recoover
(Hrs & min) Recovery

08/09/1993 Air Blow with Drill 
Stem 30.00 00:30 240 00:35 17

WELL TEST DATA (ALL SECTIONS MANDATORY FOR PRODUCTION WELLS)

From(ft) To(ft) Lithology Color Comment Water Zone Loss / Add 
of Fluid

Drill Stem 
Drop Drill Rate

0.00 6.00 Hard Pan

From(ft) To(ft) Lithology Comment Water Zone Drill Stem 
Drop

Extra
Large Drill Rate Rust Stain Loss / Add 

Of Fluid
# of Fract 

Per Ft
6 35 White/Grey Rock
35 36 Yellow Rock
36 136 White/Grey Rock

136 200 White/Grey Rock
200 201 Brown Rock Yes
201 218 White/Grey Rock
218 219 Brown Rock Yes
219 240 White/Grey Rock

OVER BURDEN

BEDROCK

Well Completion Report ID: 644237
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1.0 INTRODUCTION 

This Stormwater Management Report, prepared in accordance with Massachusetts Department of 
Environmental Protection (MassDEP) Stormwater Management Standards (the Standards), summarizes 
the Stormwater Management Plan and associated analyses for the proposed ground-mounted solar electric 
system and appurtenant components (the Project) on 63.9-acres of land with access via Tower Road 
(private way) located along Packardville Road in Pelham, Massachusetts (the Project Site). A United States 
Geological Survey (USGS) Locus Map is provided as Figure 1 in Appendix A. 

The purpose of the Stormwater Management Plan is to provide a comprehensive framework for the long-
term protection of natural resources on and around the Project Site from degradation resulting from 
stormwater discharges. 

The following sections describe the specific stormwater management strategies and expected performance 
of the Stormwater Management Plan to be implemented at the Project Site and summarizes compliance 
with applicable stormwater regulations. 

1.1 EXISTING CONDITIONS 

The Project Site includes 63.9 acres of land with access via Tower Road in Pelham, Massachusetts. The 
parcel assemblage is currently occupied by a managed forest, along with a radio tower and control room 
building in the southeast quadrant of the site. The Project Site contains four wetland resources areas which 
are in the western and northwestern portions of the site. A gravel road meanders through the southern and 
southeastern portion of the Project Site which leads to an observation tower and radio tower located on the 
abutting parcel to the east. 

The Project Site is bounded in all directions by Massachusetts state owned forest land identified as Cadwell 
Memorial Forest. The Project Site encompasses a small town of Pelham owned parcel, which is the location 
of Allen Cemetery. 

Project Site topography generally slopes from east to west-northwest ranging from a high elevation of 1138 
near the southeast corner of the parcel to a low elevation of 981 at a wetland resource area within the 
woodland area in the northwest quadrant, referenced to the North American Vertical Datum of 1988 (NAVD 
88). Stormwater runoff from the Project Site flows predominantly to the west-northwest where it discharges 
overland to several wetland resource areas. The remainder of the Project Site flows overland to the 
southwest in the direction of Tower Road.  

No part of the Project Site is located within the 100-year floodplain according to the most recent Federal 
Emergency Management Agency (FEMA) Flood Insurance Rate Map; Map No. 250168A; Effective Date 
December 10, 1976. No base flood elevation has been determined. The referenced FEMA Flood Insurance 
Rate Map is provided as Figure 2 in Appendix A. 

1.2 PROPOSED CONDITIONS 

The Project footprint is roughly 33 acres of the 63.9-acre Project Site. Proposed infrastructure is limited and 
includes installation of ground-mounted solar tracking systems that allow the solar panels to follow the path 
of the sun throughout the day to maximize electricity production, gravel access drive, perimeter security 
fencing, equipment pads, as well as pole-mounted and underground electrical lines. 
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The Project is designed to avoid placing solar tracking systems on slopes greater than 3H:1V, minimize 
disturbance of topography to maintain existing drainage patterns and characteristics, preserve topsoil to 
maintain existing vegetation cover, space solar tracking systems in a manner that allows sunlight 
penetration sufficient to support vegetation under, and adjacent to, the solar tracking systems that provides 
adequate infiltration and minimizes surface water runoff, and avoid stormwater outfalls. 

An infiltration trench is proposed along the downward slope of the gravel equipment yard to provide the 
required stormwater recharge for the proposed impervious surfaces. The proposed gravel access drive and 
gravel equipment yard is expected to be used once or twice a year for routine site maintenance, and is not 
to be considered compacted gravel, nor an impervious surface. 

2.0 STORMWATER MANAGEMENT 

2.1 METHOD OF CALCULATION 

The hydrologic model was created and calculated with HydroCAD®, Version 10.20-7a software, developed 
by HydroCAD® Software Solutions LLC, to analyze the hydrology of the Project Site. 

2.2 SOURCES OF DATA 

The following sources of data were used for the hydrologic and hydraulic calculations. 

 Soil Conservation Service (SCS) Technical Release No. 20 (TR-20) 
 Soil Conservation Service (SCS) Technical Release No. 55 (TR-55) 
 United States Department of Commerce, Technical Paper No. 40 (TP-40), Rainfall Frequency Atlas 

of the United States 
 Intensity Duration Frequency (IDF) Curves for the Pelham, Massachusetts Area 

2.3 RAINFALL DEPTHS 

In accordance with MassDEP Stormwater Management Policy the 2-, 10-, and 100-year, 24-hour storm 
events were analyzed. Table 1 indicates the rainfall depths, interpolated from TP-40 Rainfall Frequency 
Atlas of the United States (per MassDEP), used for each storm event. 

Table 1 – Rainfall Depths 

Storm Event TP-40 

2-Year, 24-Hour 2.90” 

10-Year, 24-Hour 4.45” 

100-Year, 24-Hour 6.42” 
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2.4 SOIL CONDITIONS 

Review of the Natural Resources Conservation Service (NRCS) Web Soil Survey for Hampden and 
Hampshire Counties, Massachusetts, Eastern Part, indicates the following soil series mapped on the 
Project Site. A NRCS Soils Map is provided in Appendix B.   

Table 2 – NRCS Soil Data 

Map Unit 
Symbol 

Map Unit Description Hydrologic 
Soil Group 

Percent 
of Site 

316B Scituate fine sandy loam, 3 to 8% slopes, very stony C/D 10.5% 

441B Gloucester gravelly fine sandy loam, 3 to 8% slopes, very stony A 49.8% 

441C Gloucester gravelly fine sandy loam, 8 to 15% slopes, very stony A 9.6% 

442B Gloucester gravelly fine sandy loam, 3 to 8% slopes, extremely stony A 17.1% 

442C Gloucester gravelly fine sandy loam, 8 to 15% slopes, extremely stony A 4.4% 

442D Gloucester gravelly fine sandy loam, 15 to 25% slopes, extremely stony A 8.6% 

Hydrologic Soil Groups are based on estimates of runoff potential. Soils are assigned one of four groups 
according to the rate of water infiltration when the soils are not protected by vegetation, are thoroughly wet, 
and receive precipitation from long-duration storms. Soils in the United States are assigned to four groups 
(A, B, C, and D) and three dual classes (A/D, B/D, and C/D) and are defined by the Soil Conservation 
Service (SCS) as follows: 

o Group A: Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These 
consist mainly of deep, well drained to excessively drained sands or gravelly sands. These soils 
have a high rate of water transmission. 

o Group B: Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately find 
texture to moderately coarse texture. These soils have a moderate rate of water transmission. 

o Group C: Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils 
having a later that impedes the downward movement of water or soils of moderately fine texture or 
fine texture. These soils have a slow rate of water transmission. 

o Group D: Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, 
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate of water transmission.  

For soils assigned to a dual hydrologic group, the first letter is for drained areas and the second letter is for 
undrained areas. Only the soils that in their natural condition are in group D are assigned to dual classes. 
For areas where drainage status is unknown, the more conservative soil classification is assumed. 
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2.5 EXISTING CONDITIONS 

2.5.1 Existing Watershed 

Under existing conditions, the Study Area is divided into three (3) Design Points and three (3) Subcatchment 
Areas. The Study Area is 85.8 acres of predominately managed forest, and an approximate 1,500-foot-long 
gravel drive which services a radio tower, a small radio tower control room building, and a small shed.  The 
Design Points and Subcatchment Areas are described below and shown on Figure 3 in Appendix A. 

Design Point 

 Design Point 1 (DP-1) – Wetland at northern boundary of the Study Area.   
 Design Point 2 (DP-2) – Natural drainageway at western boundary of the Study Area. 
 Design Point 3 (DP-3) – Hillside at southern boundary of the Study Area. 

Subcatchment Area 

 Subcatchment E-1 – Stormwater runoff travels overland in a west-northwest direction and 
discharges to a wetland located at the northern boundary of the Study Area. (Design Point DP-1) 

 Subcatchment E-2 – Stormwater runoff travels overland in a westerly direction and discharges 
offsite where it converges to a natural drainageway at the western boundary of the Study Area. 
(Design Point DP-2) 

 Subcatchment E-3 – Stormwater runoff travels overland in a west-southwest direction and 
discharges offsite to a hillside at the southern boundary of the Study Area. (Design Point DP-3) 

2.5.2 Existing Runoff Calculations 

To determine the peak rate of discharge for existing conditions, runoff hydrographs were generated for the 
storm events using the SCS TR-20 method. In accordance with MassDEP Stormwater Management Policy 
the 2-, 10-, and 100-year, 24-hour storm events were analyzed. Table 3 summarizes existing discharge 
rates using TP-40 rainfall depths for each storm event. 

Table 3 – Existing Peak Runoff Rates 

Point of 
Analysis 

Peak Runoff (cubic feet per second) 

2-Year Storm 10-Year Storm 100-Year Storm 

DP-1 0.00 0.59 7.46 

DP-2 0.00 0.19 3.66 

DP-3 0.00 0.01 0.27 

2.6 PROPOSED CONDITIONS 

2.6.1 Proposed Watershed 

Under proposed conditions, the Study Area is divided into three (3) Design Points and three (3) 
Subcatchment Areas.  The Study Area is 85.8 acres of meadow fields and ground-mounted solar tracking 
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systems (formerly a managed forest), along with wooded forest, ground-mounted solar tracking systems, 
perimeter security fencing, gravel access drive, and equipment pads, as well as the previously described 
existing infrastructure. The Design Points and Subcatchment Areas are described below and shown on 
Figure 4 in Appendix A. 

Design Point 

 Design Point 1 (DP-1) – Wetland at northern boundary of the Study Area.   
 Design Point 2 (DP-2) – Natural drainageway at western boundary of the Study Area. 
 Design Point 3 (DP-3) – Hillside at southern boundary of the Study Area. 

Subcatchment Area 

 Subcatchment P-1 – Stormwater runoff travels overland in a west-northwest direction and 
discharges to a wetland located at the northern boundary of the Study Area. (Design Point DP-1) 

 Subcatchment P-2 – Stormwater runoff travels overland in a westerly direction and discharges 
offsite where it converges to a natural drainageway at the western boundary of the Study Area. 
(Design Point DP-2) 

 Subcatchment P-3 – Stormwater runoff travels overland in a west-southwest direction and 
discharges offsite to a hillside at the southern boundary of the Study Area. (Design Point DP-3) 

2.6.2 Proposed Runoff Calculations 

To determine the peak rate of discharge for existing conditions, runoff hydrographs were generated for the 
storm events using the SCS TR-20 method. In accordance with MassDEP Stormwater Management Policy 
the 2-, 10-, and 100-year, 24-hour storm events were analyzed. Table 4 summarizes proposed discharge 
rates using TP-40 rainfall depths for each storm event. 

Table 4 – Proposed Peak Runoff Rates 

Point of 
Analysis 

Peak Runoff (cubic feet per second) 

2-Year Storm 10-Year Storm 100-Year Storm 

DP-1 0.00 0.59 7.14 

DP-2 0.00 0.19 3.60 

DP-3 0.00 0.01 0.27 

3.0 MASSDEP STORMWATER MANAGEMENT STANDARDS 

The Project has been designed in accordance with the ten (10) MassDEP Stormwater Management 
Standards as outlined in the Massachusetts Stormwater Handbook. The following sections summarize the 
Project’s compliance with the Stormwater Management Standards. 
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3.1 STANDARD 1 – NO NEW UNTREATED DISCHARGES 

The Project complies with Standard 1. No new point source discharges of untreated stormwater to or 
causing erosion in resource areas are proposed as part of the Project.  Existing drainage patterns will be 
maintained in the post-development condition and new outfalls are not proposed. 

3.2 STANDARD 2 – PEAK RATE ATTENUATION 

The Project complies with Standard 2. The Project is designed so that post-development peak discharge 
rates do not exceed pre-development discharge rates for the 2-year and 10-year, 24-hour storm event, and 
so that there will not be increased flooding impacts off-site for the 100-year, 24-hour storm event.   

To determine the peak rate of discharge for existing and proposed conditions, runoff hydrographs were 
generated for the storm events using the SCS TR-20 method. In accordance with MassDEP Stormwater 
Management Policy the 2-, 10-, and 100-year, 24-hour storm events were analyzed using TP-40 Rainfall 
Frequency Atlas of the United States rainfall depths. HydroCAD input/output data for existing and proposed 
conditions are provided in Appendix C. Table 5 summarizes the pre- and post-development peak runoff 
discharge rates determined in the hydrologic/hydraulic analyses performed for the Study Area. 

Table 5 – Comparison of Peak Runoff Rates 

Point of 
Analysis 

Peak Runoff (cubic feet per second) 

2-Year Storm 10-Year Storm 100-Year Storm 

Pre Post Δ Pre Post Δ Pre Post Δ 

DP-1 0.00 0.00 0.00 0.59 0.59 0.00 7.46 7.14 (0.32) 

DP-2 0.00 0.00 0.00 0.19 0.19 0.00 3.66 3.60 (0.06) 

DP-3 0.00 0.00 0.00 0.01 0.01 0.00 0.27 0.27 0.00 

3.3 STANDARD 3 – RECHARGE 

The Project complies with Standard 3. The Project is designed to plant and maintain native vegetative cover 
under, and adjacent to, ground-mounted solar tracking system components that provide adequate 
infiltration and minimizes surface water runoff. 

The Project also includes an infiltration trench along the downward slope of the gravel equipment yard to 
capture stormwater runoff and provide the required stormwater recharge for the proposed impervious 
surfaces.  The supporting stormwater recharge calculations are provided in Appendix D. 

3.4 STANDARD 4 – WATER QUALITY 

The Project complies with Standard 4. The Project does not contain impervious surfaces which require 
Total Suspended Solid (TSS) treatment. The proposed gravel access drive and gravel equipment yard are 
not to be considered compacted gravel nor an impervious surface due to the low vehicular travel frequency 
of once or twice a year for routine site maintenance. 
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3.5 STANDARD 5 – LAND USES WITH HIGHER POTENTIAL POLLUTANT LOADS 

The Project does not qualify as a Land Use with Higher Potential Pollutant Loads and therefore Standard 
5 is not applicable.  

3.6 STANDARD 6 – CRITICAL AREAS 

The Project complies with Standard 6. The Project does not discharge stormwater within the Zone II or 
Interim Wellhead Protection Area of a public water supply, or near or to a Critical Area as defined in the 
Standards. Although Fort River is designated as a cold-water fishery it is located more than 200 feet south 
of the Project. Cold-water fisheries are waters in which the mean of the maximum daily temperature over a 
seven-day period generally does not exceed 68°F and are capable of supporting a year-round population 
of cold-water stenothermal aquatic life. Stormwater runoff from the Project will continue to travel overland 
through existing dense vegetation, including designated Qualifying Pervious Areas, that provides adequate 
infiltration and minimizes surface water runoff prior to reaching Fort River. 

3.7 STANDARD 7 – REDEVELOPMENT PROJECTS 

Standard 7 is not applicable to the Project, as it does not qualify as a redevelopment or other project subject 
to the Standards only to the maximum extent practicable.  

3.8  STANDARD 8 – CONSTRUCTION PERIOD POLLUTION PREVENTION AND 
EROSION AND SEDIMENTATION CONTROL 

The Project complies with Standard 8.  The Project will result in the disturbance of greater than one acre of 
land and requires coverage under the U.S. EPA National Pollutant Discharge Elimination System (NPDES) 
General Permit for Stormwater Discharges from Construction Activities.  In support of coverage, a project-
specific Storm Water Pollution Prevention (SWPPP) will be prepared, and a Notice of Intent will be 
submitted to the EPA prior to commencement of construction activities. 

3.9 STANDARD 9 – OPERATIONS AND MAINTENANCE PLAN 

The Project complies with Standard 9. An Operations and Maintenance Plan to be implemented by the 
owner and its responsible operations and maintenance staff to ensure that stormwater management 
systems function as designed is provided in Appendix E.  

3.10  STANDARD 10 – PROHIBITION OF ILLICIT DISCHARGES 

The Project complies with Standard 10. There are no known or designed illicit discharges on the Project 
Site. An Illicit Discharge Compliance Statement is provided in Appendix F. 

4.0 CONCLUSION 

The Project conforms to the ten (10) MassDEP Stormwater Management Standards and utilizes several 
MassDEP recognized Low Impact Development techniques that will provide long-term protection of natural 
resources on and around the Project Site from degradation resulting from stormwater discharges.  
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

316B Scituate fine sandy 
loam, 3 to 8 percent 
slopes, very stony

C/D 6.7 10.5%

441B Gloucester gravelly fine 
sandy loam, 3 to 8 
percent slopes, very 
stony

A 31.8 49.8%

441C Gloucester gravelly fine 
sandy loam, 8 to 15 
percent slopes, very 
stony

A 6.1 9.6%

442B Gloucester gravelly fine 
sandy loam, 3 to 8 
percent slopes, 
extremely stony

A 11.0 17.1%

442C Gloucester gravelly fine 
sandy loam, 8 to 15 
percent slopes, 
extremely stony

A 2.8 4.4%

442D Gloucester gravelly fine 
sandy loam, 15 to 25 
percent slopes, 
extremely stony

A 5.5 8.6%

Totals for Area of Interest 63.9 100.0%

Hydrologic Soil Group—Hampden and Hampshire Counties, Massachusetts, Eastern Part ASD Tower MA Solar LLC

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/13/2025
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Hampden and Hampshire Counties, Massachusetts, Eastern Part ASD Tower MA Solar LLC

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/13/2025
Page 4 of 4
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E-1

E-2

E-3

DP-1

DP-2

DP-3

Routing Diagram for Pre-Development
Prepared by Tetra Tech,  Printed 6/15/2026

HydroCAD® 10.20-7a  s/n 01599  © 2025 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech

Page 2HydroCAD® 10.20-7a  s/n 01599  © 2025 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

31,802 96 Gravel surface, HSG A  (E-2)
9,969 96 Gravel surface, HSG D  (E-1, E-2)

267 98 Roofs, HSG A  (E-2)
813 98 Roofs, HSG D  (E-1)

3,162,701 30 Woods, Good, HSG A  (E-1, E-2, E-3)
533,317 77 Woods, Good, HSG D  (E-1, E-2, E-3)

3,738,869 37 TOTAL AREA

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech

Page 3HydroCAD® 10.20-7a  s/n 01599  © 2025 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1,889,209 sf   0.04% Impervious   Runoff Depth=0.00"Subcatchment E-1: 
   Flow Length=2,616'   Tc=38.1 min   CN=39   Runoff=0.00 cfs  0 cf

Runoff Area=1,632,329 sf   0.02% Impervious   Runoff Depth=0.00"Subcatchment E-2: 
   Flow Length=2,343'   Tc=28.0 min   CN=36   Runoff=0.00 cfs  0 cf

Runoff Area=217,331 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment E-3: 
   Flow Length=1,094'   Tc=20.6 min   CN=34   Runoff=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfLink DP-1: 
   Primary=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfLink DP-2: 
   Primary=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfLink DP-3: 
   Primary=0.00 cfs  0 cf

Total Runoff Area = 3,738,869 sf   Runoff Volume = 0 cf   Average Runoff Depth = 0.00"
99.97% Pervious = 3,737,789 sf     0.03% Impervious = 1,080 sf

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech

Page 4HydroCAD® 10.20-7a  s/n 01599  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment E-1: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr Rainfall=2.90"

Area (sf) CN Description
2,080 96 Gravel surface, HSG D

813 98 Roofs, HSG D
1,518,797 30 Woods, Good, HSG A

367,519 77 Woods, Good, HSG D
1,889,209 39 Weighted Average
1,888,396 99.96% Pervious Area

813 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 59 0.0550 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.1 189 0.0309 2.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.5 266 0.0382 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.0 577 0.1473 1.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 1,050 0.0704 1.33 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 475 0.1059 1.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

38.1 2,616 Total



Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment E-1: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2 yr Rainfall=2.90"

Runoff Area=1,889,209 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=2,616'

Tc=38.1 min
CN=39

  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-2: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr Rainfall=2.90"

Area (sf) CN Description
31,802 96 Gravel surface, HSG A

7,889 96 Gravel surface, HSG D
1,445,047 30 Woods, Good, HSG A

147,324 77 Woods, Good, HSG D
267 98 Roofs, HSG A

1,632,329 36 Weighted Average
1,632,062 99.98% Pervious Area

267 0.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 43 0.0298 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.3 93 0.0603 1.23 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 586 0.1605 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.6 878 0.0649 4.10 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.8 240 0.0792 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.9 213 0.1457 1.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.2 290 0.0535 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

28.0 2,343 Total

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment E-2: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 yr Rainfall=2.90"

Runoff Area=1,632,329 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=2,343'

Tc=28.0 min
CN=36

  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-3: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr Rainfall=2.90"

Area (sf) CN Description
198,857 30 Woods, Good, HSG A

18,474 77 Woods, Good, HSG D
217,331 34 Weighted Average
217,331 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 48 0.0365 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

3.9 497 0.1850 2.15 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.3 549 0.0622 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

20.6 1,094 Total

Subcatchment E-3: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 yr Rainfall=2.90"

Runoff Area=217,331 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=1,094'

Tc=20.6 min
CN=34

  0.00 cfs  



Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-1: 

Inflow Area = 1,889,209 sf, 0.04% Impervious,  Inflow Depth = 0.00"    for  2 yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
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1

0

Inflow Area=1,889,209 sf

  0.00 cfs  
  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-2: 

Inflow Area = 1,632,329 sf, 0.02% Impervious,  Inflow Depth = 0.00"    for  2 yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow
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Inflow Area=1,632,329 sf

  0.00 cfs  
  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-3: 

Inflow Area = 217,331 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2 yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-3: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Inflow Area=217,331 sf

  0.00 cfs  
  0.00 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1,889,209 sf   0.04% Impervious   Runoff Depth=0.10"Subcatchment E-1: 
   Flow Length=2,616'   Tc=38.1 min   CN=39   Runoff=0.59 cfs  16,215 cf

Runoff Area=1,632,329 sf   0.02% Impervious   Runoff Depth=0.04"Subcatchment E-2: 
   Flow Length=2,343'   Tc=28.0 min   CN=36   Runoff=0.19 cfs  5,828 cf

Runoff Area=217,331 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment E-3: 
   Flow Length=1,094'   Tc=20.6 min   CN=34   Runoff=0.01 cfs  292 cf

   Inflow=0.59 cfs  16,215 cfLink DP-1: 
   Primary=0.59 cfs  16,215 cf

   Inflow=0.19 cfs  5,828 cfLink DP-2: 
   Primary=0.19 cfs  5,828 cf

   Inflow=0.01 cfs  292 cfLink DP-3: 
   Primary=0.01 cfs  292 cf

Total Runoff Area = 3,738,869 sf   Runoff Volume = 22,336 cf   Average Runoff Depth = 0.07"
99.97% Pervious = 3,737,789 sf     0.03% Impervious = 1,080 sf



Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-1: 

Runoff = 0.59 cfs @ 15.29 hrs,  Volume= 16,215 cf,  Depth= 0.10"
     Routed to Link DP-1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr Rainfall=4.45"

Area (sf) CN Description
2,080 96 Gravel surface, HSG D

813 98 Roofs, HSG D
1,518,797 30 Woods, Good, HSG A

367,519 77 Woods, Good, HSG D
1,889,209 39 Weighted Average
1,888,396 99.96% Pervious Area

813 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 59 0.0550 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.1 189 0.0309 2.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.5 266 0.0382 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.0 577 0.1473 1.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 1,050 0.0704 1.33 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 475 0.1059 1.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

38.1 2,616 Total

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment E-1: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10 yr Rainfall=4.45"

Runoff Area=1,889,209 sf
Runoff Volume=16,215 cf

Runoff Depth=0.10"
Flow Length=2,616'

Tc=38.1 min
CN=39

  0.59 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-2: 

Runoff = 0.19 cfs @ 16.99 hrs,  Volume= 5,828 cf,  Depth= 0.04"
     Routed to Link DP-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr Rainfall=4.45"

Area (sf) CN Description
31,802 96 Gravel surface, HSG A

7,889 96 Gravel surface, HSG D
1,445,047 30 Woods, Good, HSG A

147,324 77 Woods, Good, HSG D
267 98 Roofs, HSG A

1,632,329 36 Weighted Average
1,632,062 99.98% Pervious Area

267 0.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 43 0.0298 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.3 93 0.0603 1.23 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 586 0.1605 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.6 878 0.0649 4.10 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.8 240 0.0792 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.9 213 0.1457 1.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.2 290 0.0535 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

28.0 2,343 Total

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment E-2: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 yr Rainfall=4.45"

Runoff Area=1,632,329 sf
Runoff Volume=5,828 cf

Runoff Depth=0.04"
Flow Length=2,343'

Tc=28.0 min
CN=36

  0.19 cfs  



Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-3: 

Runoff = 0.01 cfs @ 22.05 hrs,  Volume= 292 cf,  Depth= 0.02"
     Routed to Link DP-3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr Rainfall=4.45"

Area (sf) CN Description
198,857 30 Woods, Good, HSG A

18,474 77 Woods, Good, HSG D
217,331 34 Weighted Average
217,331 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 48 0.0365 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

3.9 497 0.1850 2.15 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.3 549 0.0622 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

20.6 1,094 Total

Subcatchment E-3: 

Runoff

Hydrograph
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Type III 24-hr
10 yr Rainfall=4.45"

Runoff Area=217,331 sf
Runoff Volume=292 cf

Runoff Depth=0.02"
Flow Length=1,094'

Tc=20.6 min
CN=34

  0.01 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-1: 

Inflow Area = 1,889,209 sf, 0.04% Impervious,  Inflow Depth = 0.10"    for  10 yr event
Inflow = 0.59 cfs @ 15.29 hrs,  Volume= 16,215 cf
Primary = 0.59 cfs @ 15.29 hrs,  Volume= 16,215 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1,889,209 sf
  0.59 cfs  

  0.59 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-2: 

Inflow Area = 1,632,329 sf, 0.02% Impervious,  Inflow Depth = 0.04"    for  10 yr event
Inflow = 0.19 cfs @ 16.99 hrs,  Volume= 5,828 cf
Primary = 0.19 cfs @ 16.99 hrs,  Volume= 5,828 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,632,329 sf
  0.19 cfs  

  0.19 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech

Page 20HydroCAD® 10.20-7a  s/n 01599  © 2025 HydroCAD Software Solutions LLC

Summary for Link DP-3: 

Inflow Area = 217,331 sf, 0.00% Impervious,  Inflow Depth = 0.02"    for  10 yr event
Inflow = 0.01 cfs @ 22.05 hrs,  Volume= 292 cf
Primary = 0.01 cfs @ 22.05 hrs,  Volume= 292 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-3: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=217,331 sf
  0.01 cfs  

  0.01 cfs  



Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1,889,209 sf   0.04% Impervious   Runoff Depth=0.57"Subcatchment E-1: 
   Flow Length=2,616'   Tc=38.1 min   CN=39   Runoff=7.46 cfs  90,105 cf

Runoff Area=1,632,329 sf   0.02% Impervious   Runoff Depth=0.40"Subcatchment E-2: 
   Flow Length=2,343'   Tc=28.0 min   CN=36   Runoff=3.66 cfs  54,069 cf

Runoff Area=217,331 sf   0.00% Impervious   Runoff Depth=0.29"Subcatchment E-3: 
   Flow Length=1,094'   Tc=20.6 min   CN=34   Runoff=0.27 cfs  5,313 cf

   Inflow=7.46 cfs  90,105 cfLink DP-1: 
   Primary=7.46 cfs  90,105 cf

   Inflow=3.66 cfs  54,069 cfLink DP-2: 
   Primary=3.66 cfs  54,069 cf

   Inflow=0.27 cfs  5,313 cfLink DP-3: 
   Primary=0.27 cfs  5,313 cf

Total Runoff Area = 3,738,869 sf   Runoff Volume = 149,488 cf   Average Runoff Depth = 0.48"
99.97% Pervious = 3,737,789 sf     0.03% Impervious = 1,080 sf

Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-1: 

Runoff = 7.46 cfs @ 12.77 hrs,  Volume= 90,105 cf,  Depth= 0.57"
     Routed to Link DP-1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 yr Rainfall=6.42"

Area (sf) CN Description
2,080 96 Gravel surface, HSG D

813 98 Roofs, HSG D
1,518,797 30 Woods, Good, HSG A

367,519 77 Woods, Good, HSG D
1,889,209 39 Weighted Average
1,888,396 99.96% Pervious Area

813 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 59 0.0550 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.1 189 0.0309 2.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.5 266 0.0382 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.0 577 0.1473 1.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 1,050 0.0704 1.33 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 475 0.1059 1.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

38.1 2,616 Total

Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment E-1: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100 yr Rainfall=6.42"

Runoff Area=1,889,209 sf
Runoff Volume=90,105 cf

Runoff Depth=0.57"
Flow Length=2,616'

Tc=38.1 min
CN=39

  7.46 cfs  

Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-2: 

Runoff = 3.66 cfs @ 12.72 hrs,  Volume= 54,069 cf,  Depth= 0.40"
     Routed to Link DP-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 yr Rainfall=6.42"

Area (sf) CN Description
31,802 96 Gravel surface, HSG A

7,889 96 Gravel surface, HSG D
1,445,047 30 Woods, Good, HSG A

147,324 77 Woods, Good, HSG D
267 98 Roofs, HSG A

1,632,329 36 Weighted Average
1,632,062 99.98% Pervious Area

267 0.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 43 0.0298 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.3 93 0.0603 1.23 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 586 0.1605 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.6 878 0.0649 4.10 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.8 240 0.0792 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.9 213 0.1457 1.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.2 290 0.0535 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

28.0 2,343 Total



Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment E-2: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100 yr Rainfall=6.42"

Runoff Area=1,632,329 sf
Runoff Volume=54,069 cf

Runoff Depth=0.40"
Flow Length=2,343'

Tc=28.0 min
CN=36

  3.66 cfs  

Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment E-3: 

Runoff = 0.27 cfs @ 12.69 hrs,  Volume= 5,313 cf,  Depth= 0.29"
     Routed to Link DP-3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 yr Rainfall=6.42"

Area (sf) CN Description
198,857 30 Woods, Good, HSG A

18,474 77 Woods, Good, HSG D
217,331 34 Weighted Average
217,331 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 48 0.0365 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

3.9 497 0.1850 2.15 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.3 549 0.0622 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

20.6 1,094 Total

Subcatchment E-3: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 yr Rainfall=6.42"

Runoff Area=217,331 sf
Runoff Volume=5,313 cf

Runoff Depth=0.29"
Flow Length=1,094'

Tc=20.6 min
CN=34

  0.27 cfs  

Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-1: 

Inflow Area = 1,889,209 sf, 0.04% Impervious,  Inflow Depth = 0.57"    for  100 yr event
Inflow = 7.46 cfs @ 12.77 hrs,  Volume= 90,105 cf
Primary = 7.46 cfs @ 12.77 hrs,  Volume= 90,105 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1,889,209 sf
  7.46 cfs  

  7.46 cfs  

Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-2: 

Inflow Area = 1,632,329 sf, 0.02% Impervious,  Inflow Depth = 0.40"    for  100 yr event
Inflow = 3.66 cfs @ 12.72 hrs,  Volume= 54,069 cf
Primary = 3.66 cfs @ 12.72 hrs,  Volume= 54,069 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,632,329 sf
  3.66 cfs  

  3.66 cfs  



Type III 24-hr  100 yr Rainfall=6.42"Pre-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-3: 

Inflow Area = 217,331 sf, 0.00% Impervious,  Inflow Depth = 0.29"    for  100 yr event
Inflow = 0.27 cfs @ 12.69 hrs,  Volume= 5,313 cf
Primary = 0.27 cfs @ 12.69 hrs,  Volume= 5,313 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-3: 

Inflow
Primary

Hydrograph
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Inflow Area=217,331 sf
  0.27 cfs  

  0.27 cfs  
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Routing Diagram for Post-Development
Prepared by Tetra Tech,  Printed 6/15/2026
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Subcat Reach Pond Link

Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

31,803 96 Gravel surface, HSG A  (P-2)
9,969 96 Gravel surface, HSG D  (P-1, P-2)

15,370 30 Limited Use Gravel Access Drive, Woods, Good, HSG A  (P-1)
21,267 30 Limited Use Gravel Acess Drive, Woods, Good, HSG A  (P-2)

1,402,069 30 Meadow, non-grazed, HSG A  (P-1, P-2, P-3)
93 98 Roofs, HSG A  (P-2)

813 98 Roofs, HSG D  (P-1)
945 98 Unconnected pavement, HSG A  (P-2)

1,723,223 30 Woods, Good, HSG A  (P-1, P-2, P-3)
533,317 77 Woods, Good, HSG D  (P-1, P-2, P-3)

3,738,869 37 TOTAL AREA

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1,889,209 sf   0.04% Impervious   Runoff Depth=0.00"Subcatchment P-1: 
   Flow Length=2,616'   Tc=41.7 min   CN=39   Runoff=0.00 cfs  0 cf

Runoff Area=1,632,329 sf   0.06% Impervious   Runoff Depth=0.00"Subcatchment P-2: 
   Flow Length=2,343'   Tc=29.0 min   CN=36   Runoff=0.00 cfs  0 cf

Runoff Area=217,331 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment P-3: 
   Flow Length=1,094'   Tc=20.6 min   CN=34   Runoff=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfLink DP-1: 
   Primary=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfLink DP-2: 
   Primary=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfLink DP-3: 
   Primary=0.00 cfs  0 cf

Total Runoff Area = 3,738,869 sf   Runoff Volume = 0 cf   Average Runoff Depth = 0.00"
99.95% Pervious = 3,737,018 sf     0.05% Impervious = 1,851 sf

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment P-1: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr Rainfall=2.90"

Area (sf) CN Description
2,080 96 Gravel surface, HSG D

* 15,370 30 Limited Use Gravel Access Drive, Woods, Good, HSG A
813 98 Roofs, HSG D

746,941 30 Woods, Good, HSG A
367,519 77 Woods, Good, HSG D
756,486 30 Meadow, non-grazed, HSG A

1,889,209 39 Weighted Average
1,888,396 99.96% Pervious Area

813 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 59 0.0550 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.1 189 0.0309 2.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.5 266 0.0382 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 563 0.1476 1.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.3 748 0.0766 1.11 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

0.1 16 0.0681 4.20 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.2 593 0.0911 1.21 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

2.2 182 0.0755 1.37 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

41.7 2,616 Total
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Subcatchment P-1: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 yr Rainfall=2.90"

Runoff Area=1,889,209 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=2,616'

Tc=41.7 min
CN=39

  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment P-2: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr Rainfall=2.90"

Area (sf) CN Description
31,803 96 Gravel surface, HSG A

7,889 96 Gravel surface, HSG D
* 21,267 30 Limited Use Gravel Acess Drive, Woods, Good, HSG A

778,733 30 Woods, Good, HSG A
147,324 77 Woods, Good, HSG D

93 98 Roofs, HSG A
945 98 Unconnected pavement, HSG A

644,275 30 Meadow, non-grazed, HSG A
1,632,329 36 Weighted Average
1,631,291 99.94% Pervious Area

1,038 0.06% Impervious Area
945 91.04% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 43 0.0298 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.3 93 0.0603 1.23 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 512 0.1753 2.09 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 74 0.0571 0.96 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

3.6 878 0.0649 4.10 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.9 56 0.0721 1.07 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

0.1 17 0.0676 4.19 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.9 309 0.1112 1.33 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

4.5 361 0.0719 1.34 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

29.0 2,343 Total

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment P-2: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 yr Rainfall=2.90"

Runoff Area=1,632,329 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=2,343'

Tc=29.0 min
CN=36

  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment P-3: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Link DP-3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr Rainfall=2.90"

Area (sf) CN Description
197,549 30 Woods, Good, HSG A

18,474 77 Woods, Good, HSG D
1,308 30 Meadow, non-grazed, HSG A

217,331 34 Weighted Average
217,331 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 48 0.0365 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

3.9 497 0.1850 2.15 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.3 549 0.0622 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

20.6 1,094 Total

Subcatchment P-3: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2 yr Rainfall=2.90"

Runoff Area=217,331 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=1,094'

Tc=20.6 min
CN=34

  0.00 cfs  



Type III 24-hr  2 yr Rainfall=2.90"Post-Development
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Summary for Link DP-1: 

Inflow Area = 1,889,209 sf, 0.04% Impervious,  Inflow Depth = 0.00"    for  2 yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1,889,209 sf

  0.00 cfs  
  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-2: 

Inflow Area = 1,632,329 sf, 0.06% Impervious,  Inflow Depth = 0.00"    for  2 yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1,632,329 sf

  0.00 cfs  
  0.00 cfs  

Type III 24-hr  2 yr Rainfall=2.90"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-3: 

Inflow Area = 217,331 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2 yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-3: 

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=217,331 sf

  0.00 cfs  
  0.00 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1,889,209 sf   0.04% Impervious   Runoff Depth=0.10"Subcatchment P-1: 
   Flow Length=2,616'   Tc=41.7 min   CN=39   Runoff=0.59 cfs  16,215 cf

Runoff Area=1,632,329 sf   0.06% Impervious   Runoff Depth=0.04"Subcatchment P-2: 
   Flow Length=2,343'   Tc=29.0 min   CN=36   Runoff=0.19 cfs  5,828 cf

Runoff Area=217,331 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment P-3: 
   Flow Length=1,094'   Tc=20.6 min   CN=34   Runoff=0.01 cfs  292 cf

   Inflow=0.59 cfs  16,215 cfLink DP-1: 
   Primary=0.59 cfs  16,215 cf

   Inflow=0.19 cfs  5,828 cfLink DP-2: 
   Primary=0.19 cfs  5,828 cf

   Inflow=0.01 cfs  292 cfLink DP-3: 
   Primary=0.01 cfs  292 cf

Total Runoff Area = 3,738,869 sf   Runoff Volume = 22,336 cf   Average Runoff Depth = 0.07"
99.95% Pervious = 3,737,018 sf     0.05% Impervious = 1,851 sf



Type III 24-hr  10 yr Rainfall=4.45"Post-Development
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Summary for Subcatchment P-1: 

Runoff = 0.59 cfs @ 15.34 hrs,  Volume= 16,215 cf,  Depth= 0.10"
     Routed to Link DP-1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr Rainfall=4.45"

Area (sf) CN Description
2,080 96 Gravel surface, HSG D

* 15,370 30 Limited Use Gravel Access Drive, Woods, Good, HSG A
813 98 Roofs, HSG D

746,941 30 Woods, Good, HSG A
367,519 77 Woods, Good, HSG D
756,486 30 Meadow, non-grazed, HSG A

1,889,209 39 Weighted Average
1,888,396 99.96% Pervious Area

813 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 59 0.0550 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.1 189 0.0309 2.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.5 266 0.0382 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 563 0.1476 1.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.3 748 0.0766 1.11 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

0.1 16 0.0681 4.20 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.2 593 0.0911 1.21 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

2.2 182 0.0755 1.37 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

41.7 2,616 Total

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment P-1: 

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10 yr Rainfall=4.45"

Runoff Area=1,889,209 sf
Runoff Volume=16,215 cf

Runoff Depth=0.10"
Flow Length=2,616'

Tc=41.7 min
CN=39

  0.59 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment P-2: 

Runoff = 0.19 cfs @ 17.04 hrs,  Volume= 5,828 cf,  Depth= 0.04"
     Routed to Link DP-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr Rainfall=4.45"

Area (sf) CN Description
31,803 96 Gravel surface, HSG A

7,889 96 Gravel surface, HSG D
* 21,267 30 Limited Use Gravel Acess Drive, Woods, Good, HSG A

778,733 30 Woods, Good, HSG A
147,324 77 Woods, Good, HSG D

93 98 Roofs, HSG A
945 98 Unconnected pavement, HSG A

644,275 30 Meadow, non-grazed, HSG A
1,632,329 36 Weighted Average
1,631,291 99.94% Pervious Area

1,038 0.06% Impervious Area
945 91.04% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 43 0.0298 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.3 93 0.0603 1.23 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 512 0.1753 2.09 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 74 0.0571 0.96 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

3.6 878 0.0649 4.10 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.9 56 0.0721 1.07 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

0.1 17 0.0676 4.19 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.9 309 0.1112 1.33 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

4.5 361 0.0719 1.34 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

29.0 2,343 Total

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Subcatchment P-2: 

Runoff

Hydrograph
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Type III 24-hr
10 yr Rainfall=4.45"

Runoff Area=1,632,329 sf
Runoff Volume=5,828 cf

Runoff Depth=0.04"
Flow Length=2,343'

Tc=29.0 min
CN=36

  0.19 cfs  



Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Subcatchment P-3: 

Runoff = 0.01 cfs @ 22.05 hrs,  Volume= 292 cf,  Depth= 0.02"
     Routed to Link DP-3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr Rainfall=4.45"

Area (sf) CN Description
197,549 30 Woods, Good, HSG A

18,474 77 Woods, Good, HSG D
1,308 30 Meadow, non-grazed, HSG A

217,331 34 Weighted Average
217,331 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 48 0.0365 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

3.9 497 0.1850 2.15 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.3 549 0.0622 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

20.6 1,094 Total

Subcatchment P-3: 
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Type III 24-hr
10 yr Rainfall=4.45"

Runoff Area=217,331 sf
Runoff Volume=292 cf

Runoff Depth=0.02"
Flow Length=1,094'

Tc=20.6 min
CN=34

  0.01 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-1: 

Inflow Area = 1,889,209 sf, 0.04% Impervious,  Inflow Depth = 0.10"    for  10 yr event
Inflow = 0.59 cfs @ 15.34 hrs,  Volume= 16,215 cf
Primary = 0.59 cfs @ 15.34 hrs,  Volume= 16,215 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: 

Inflow
Primary

Hydrograph
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Inflow Area=1,889,209 sf
  0.59 cfs  

  0.59 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-2: 

Inflow Area = 1,632,329 sf, 0.06% Impervious,  Inflow Depth = 0.04"    for  10 yr event
Inflow = 0.19 cfs @ 17.04 hrs,  Volume= 5,828 cf
Primary = 0.19 cfs @ 17.04 hrs,  Volume= 5,828 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: 

Inflow
Primary

Hydrograph
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Inflow Area=1,632,329 sf
  0.19 cfs  

  0.19 cfs  

Type III 24-hr  10 yr Rainfall=4.45"Post-Development
  Printed  6/15/2026Prepared by Tetra Tech
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Summary for Link DP-3: 

Inflow Area = 217,331 sf, 0.00% Impervious,  Inflow Depth = 0.02"    for  10 yr event
Inflow = 0.01 cfs @ 22.05 hrs,  Volume= 292 cf
Primary = 0.01 cfs @ 22.05 hrs,  Volume= 292 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-3: 

Inflow
Primary
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1,889,209 sf   0.04% Impervious   Runoff Depth=0.57"Subcatchment P-1: 
   Flow Length=2,616'   Tc=41.7 min   CN=39   Runoff=7.14 cfs  90,105 cf

Runoff Area=1,632,329 sf   0.06% Impervious   Runoff Depth=0.40"Subcatchment P-2: 
   Flow Length=2,343'   Tc=29.0 min   CN=36   Runoff=3.60 cfs  54,069 cf

Runoff Area=217,331 sf   0.00% Impervious   Runoff Depth=0.29"Subcatchment P-3: 
   Flow Length=1,094'   Tc=20.6 min   CN=34   Runoff=0.27 cfs  5,313 cf

   Inflow=7.14 cfs  90,105 cfLink DP-1: 
   Primary=7.14 cfs  90,105 cf

   Inflow=3.60 cfs  54,069 cfLink DP-2: 
   Primary=3.60 cfs  54,069 cf

   Inflow=0.27 cfs  5,313 cfLink DP-3: 
   Primary=0.27 cfs  5,313 cf

Total Runoff Area = 3,738,869 sf   Runoff Volume = 149,488 cf   Average Runoff Depth = 0.48"
99.95% Pervious = 3,737,018 sf     0.05% Impervious = 1,851 sf
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Summary for Subcatchment P-1: 

Runoff = 7.14 cfs @ 12.84 hrs,  Volume= 90,105 cf,  Depth= 0.57"
     Routed to Link DP-1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 yr Rainfall=6.42"

Area (sf) CN Description
2,080 96 Gravel surface, HSG D

* 15,370 30 Limited Use Gravel Access Drive, Woods, Good, HSG A
813 98 Roofs, HSG D

746,941 30 Woods, Good, HSG A
367,519 77 Woods, Good, HSG D
756,486 30 Meadow, non-grazed, HSG A

1,889,209 39 Weighted Average
1,888,396 99.96% Pervious Area

813 0.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 59 0.0550 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.1 189 0.0309 2.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.5 266 0.0382 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.9 563 0.1476 1.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.3 748 0.0766 1.11 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

0.1 16 0.0681 4.20 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.2 593 0.0911 1.21 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

2.2 182 0.0755 1.37 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

41.7 2,616 Total
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Subcatchment P-1: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 yr Rainfall=6.42"

Runoff Area=1,889,209 sf
Runoff Volume=90,105 cf

Runoff Depth=0.57"
Flow Length=2,616'

Tc=41.7 min
CN=39

  7.14 cfs  
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Summary for Subcatchment P-2: 

Runoff = 3.60 cfs @ 12.73 hrs,  Volume= 54,069 cf,  Depth= 0.40"
     Routed to Link DP-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 yr Rainfall=6.42"

Area (sf) CN Description
31,803 96 Gravel surface, HSG A

7,889 96 Gravel surface, HSG D
* 21,267 30 Limited Use Gravel Acess Drive, Woods, Good, HSG A

778,733 30 Woods, Good, HSG A
147,324 77 Woods, Good, HSG D

93 98 Roofs, HSG A
945 98 Unconnected pavement, HSG A

644,275 30 Meadow, non-grazed, HSG A
1,632,329 36 Weighted Average
1,631,291 99.94% Pervious Area

1,038 0.06% Impervious Area
945 91.04% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 43 0.0298 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

1.3 93 0.0603 1.23 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 512 0.1753 2.09 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 74 0.0571 0.96 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

3.6 878 0.0649 4.10 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.9 56 0.0721 1.07 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

0.1 17 0.0676 4.19 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.9 309 0.1112 1.33 Shallow Concentrated Flow, Dense Meadow
   Kv= 4.0 fps

4.5 361 0.0719 1.34 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

29.0 2,343 Total
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Subcatchment P-2: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 yr Rainfall=6.42"

Runoff Area=1,632,329 sf
Runoff Volume=54,069 cf

Runoff Depth=0.40"
Flow Length=2,343'

Tc=29.0 min
CN=36

  3.60 cfs  
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Summary for Subcatchment P-3: 

Runoff = 0.27 cfs @ 12.69 hrs,  Volume= 5,313 cf,  Depth= 0.29"
     Routed to Link DP-3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 yr Rainfall=6.42"

Area (sf) CN Description
197,549 30 Woods, Good, HSG A

18,474 77 Woods, Good, HSG D
1,308 30 Meadow, non-grazed, HSG A

217,331 34 Weighted Average
217,331 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 48 0.0365 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"
Using McCuen-Spiess flow length

3.9 497 0.1850 2.15 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.3 549 0.0622 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

20.6 1,094 Total
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Type III 24-hr
100 yr Rainfall=6.42"

Runoff Area=217,331 sf
Runoff Volume=5,313 cf

Runoff Depth=0.29"
Flow Length=1,094'

Tc=20.6 min
CN=34

  0.27 cfs  
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Summary for Link DP-1: 

Inflow Area = 1,889,209 sf, 0.04% Impervious,  Inflow Depth = 0.57"    for  100 yr event
Inflow = 7.14 cfs @ 12.84 hrs,  Volume= 90,105 cf
Primary = 7.14 cfs @ 12.84 hrs,  Volume= 90,105 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,889,209 sf
  7.14 cfs  

  7.14 cfs  
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Summary for Link DP-2: 

Inflow Area = 1,632,329 sf, 0.06% Impervious,  Inflow Depth = 0.40"    for  100 yr event
Inflow = 3.60 cfs @ 12.73 hrs,  Volume= 54,069 cf
Primary = 3.60 cfs @ 12.73 hrs,  Volume= 54,069 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,632,329 sf
  3.60 cfs  

  3.60 cfs  
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Summary for Link DP-3: 

Inflow Area = 217,331 sf, 0.00% Impervious,  Inflow Depth = 0.29"    for  100 yr event
Inflow = 0.27 cfs @ 12.69 hrs,  Volume= 5,313 cf
Primary = 0.27 cfs @ 12.69 hrs,  Volume= 5,313 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-3: 

Inflow
Primary

Hydrograph
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Inflow Area=217,331 sf
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Stormwater Recharge Calculations





  

 

 

 

Infrastructure Northeast 
Marlborough Technology Park, 100 Nickerson Road, Marlborough, MA 01752 

Tel 508.786.2200   Fax 508.786.2201   tetratech.com 

Standard 3 – Stormwater Recharge Calculations 

Impervious Area 

Equipment Pads for Electrical Equipment 

Total Area = 945 ft2 

Required Recharge Volume 

RV = F x (Impervious Area) 

RV = Required Recharge Volume (ft3) 

F = Targe Depth Factor [HSG of A] => F = 0.6-inch 

RV = [(0.6-inch/12-inch) x (1 ft/1-inch)] x (945 ft2) 

RV = 47.25 ft3 

Required Recharge Volume 

Infiltration Trench: 1.5 ft deep, 2.0 ft wide, 104 ft long => (1.5 ft) x (2.0 ft) x (104 ft) 

Infiltration Trench = 312 ft3 

Volume => 40% Voids => (312 ft3) x (0.40) 

Infiltration Trench Storage Volume = 124.8 ft3 

124.8 ft3 > RV of 47.25 ft3 
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1.0 INTRODUCTION 

The Long-Term Pollution Prevention (LTPP) and Stormwater Operation and Maintenance (O&M) Plan shall 
be implemented at the ASD Tower MA Solar Project located at Tower Road in Pelham, Massachusetts to 
ensure long-term functioning of the stormwater management system (System), and to provide suitable 
practices for source control of pollutants. 

The System has been designed in accordance with the ten (10) MassDEP Stormwater Management 
Standards as outlined in the Massachusetts Stormwater Handbook. Preventative maintenance of the 
System is essential in the protection of the Stormwater Management Standards. 

1.1 RESPONSIBLE PARTY 

The Owner possesses the primary responsibility for overseeing and implementing the LTPP and 
Stormwater O&M Plan. When necessary, the Owner shall designate responsibility to a professional 
engineer or other technical professional with expertise and experience with stormwater management 
facilities for the proper operation and maintenance of the System.  

Operator Name and Address: 
ASD Tower MA Solar, LLC 
518 17th Street, Suite 950 
Denver, CO 80202 

1.2 DOCUMENTATION 

An Inspection and Maintenance Log and Schedule shall be kept by the Owner or designated responsible 
party summarizing inspections, maintenance, repairs, and any corrective actions taken. At a minimum, the 
Inspection and Maintenance Log Forms shall include the date on which each inspection or maintenance 
task was performed, date and the amount of the last storm event more than 0.1 inches of rain in a 24-hour 
period, a description of the inspection findings or maintenance completed, and the name of the inspector 
or maintenance personnel performing the task. 

1.3 REFERENCES 

The LTPP and Stormwater O&M Plan references the following documents: 

Plans:  
Plans for ASD Tower MA Solar Project dated June 2026 (or as amended), prepared by Tetra Tech, Inc. 

Stormwater Management Report:  
Stormwater Management Report for ASD Tower MA Solar Project dated June 2026 (or as amended), 
prepared by Tetra Tech, Inc. 

2.0 OPERATIONS AND MAINTENANCE PROGRAM 

The Owner or designated responsible party shall conduct the Stormwater O&M Program set forth in this 
document, ensure that inspections and record keeping are timely and accurate, and that maintenance is 
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performed in accordance with the recommended frequency for each System component. The Owner or 
designated responsible party shall also maintain all System components to function as they were designed 
to. Estimated annual cost of the Stormwater O&M Program is $2,500. 

Inspection and Maintenance Log Forms shall include the date on which each inspection or maintenance 
task was performed, date and the amount of the last storm event more than 0.1 inches of rain in a 24-hour 
period, a description of the inspection findings or maintenance completed, and the name of the inspector 
or maintenance personnel performing the task. Inspection findings shall include items such as physical 
conditions of the System components, depth of sediment in structures, evidence of overtopping or debris 
blockage, and maintenance required for each System component. Refer to Appendix A, Inspection and 
Maintenance Log Form for a sample form. 

2.1 INSPECTION AND MAINTENANCE FREQUENCY AND CORRECTIVE ACTIONS 

The following areas and System components shall be inspected by the Owner or designated responsible 
party and maintained as specified below. The inspection and maintenance frequencies described below 
may be adjusted based on results gathered during inspections. Any adjustments to the below-mentioned 
inspection and maintenance schedule shall be relayed to the proper authorities having jurisdiction to ensure 
any reporting requirements are met.  

Any identified deficiencies to the following areas and System components shall be corrected upon 
discovery. Accumulated sediments and debris shall be properly handled and disposed of in accordance 
with local, state, and federal guidelines and regulations. 

2.1.1 Vegetation 

Vegetated areas shall be inspected early in the growing season or after heavy rainfall to identify active or 
potential erosion problems including, but not limited to, checking for bare areas, areas with sparse 
growth, or signs of erosion. Reseed bare areas or areas with sparse growth. Where erosion is evident, 
armor area or redirect erosive flows to other on-site areas able to withstand flow.  
 
Areas outside the fenced enclosure shall be allowed to develop into a brush condition with only limited 
maintenance as needed to prevent shading of the array. Areas within the fenced enclosure shall be 
maintained as a pollinator meadow and mowed only as needed to maintain system function and site 
safety.      

2.1.2 Mowing 

Twice-yearly mowing, or as required by the Owner to ensure vegetative growth does not inhibit access to 
or function of the solar facility, shall be conducted with grass cut to an adequate height to maintain a healthy 
and full vegetative cover within the Project’s operational limits. 

2.1.3 Gravel Access Route 

Gravel access routes shall be inspected twice yearly to identify active or potential erosion problems. 
Inspection shall include checking for signs of erosion. Common corrective actions include restabilizing 
eroded areas, or if reoccurring erosion is evident armoring the area with larger stone.  
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2.1.4 Infiltration Trench 

Infiltration trench shall be inspected twice yearly and after major storm events to identify sediment buildup, 
clogging, or standing water. Inspection shall include checking overall system condition and evidence of 
reduced infiltration. Common corrective actions include removal of accumulated sediment and restoration 
of the infiltration surface to maintain proper system function. 

3.0 PRACTICES FOR LONG-TERM POLLUTION PREVENTION 

The Owner or designated responsible party shall implement the LTPP practices set forth in this document.  

3.1  GOOD HOUSEKEEPING MEASURES 

The Owner or designated responsible party shall implement the following good housekeeping measures to 
ensure long-term pollution prevention and provide suitable practices for source control of pollutants. 

3.1.1 Snow Management Guidelines 

Snow shall not be dumped directly into water bodies, wetlands, or surrounding buffer zones. Snow pile sites 
shall be in areas with relatively level slopes with stabilized groundcover, and a linear sedimentation control 
barrier shall be placed securely on the downgradient side of a snow pile. At the end of the snow season, 
debris and accumulated sediment shall be cleared from the snow pile site and properly disposed of in 
accordance with local, state, and federal guidelines and regulations. 

3.1.2 Routine Inspection and Maintenance 

Conduct inspection and maintenance in accordance with the Stormwater O&M Program discussed above. 

3.1.3 Maintenance of Vegetation 
Twice-yearly mowing, or as needed, shall be conducted with grass cut to an adequate height to maintain a 
healthy and full vegetative cover within the Project’s operational limits. Bare areas, areas of sparse growth, 
and signs of erosion shall be addressed in accordance with the Stormwater O&M Program discussed 
above. 

3.1.4 Maintenance of Gravel Access Route 
Signs of erosion shall be addressed in accordance with the Stormwater O&M Program discussed above. 

3.1.5 Prohibition of Illicit Discharges 

Illicit discharges are discharges that do not entirely consist of stormwater, except for certain specified non-
stormwater discharges. There are no known or proposed illicit connections associated with the Project, 
however if a potential illicit discharge is detected it shall be investigated to determine the nature and source 
of the discharge, and if required action shall be taken to eliminate the illicit discharge.
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Inspection and Maintenance Log Form





 
ASD Tower MA Solar Project 

Tower Road, Pelham, Massachusetts 

SAMPLE Inspection and Maintenance Log Form 
Inspector or Maintenance Personnel Name:          Date:                                      
 
� Routine     � Response to Rainfall Event (   inches)     � Other (describe)          
 

Project Areas and 
System Components 

Required 
Inspection 
Frequency 

Maintenance 
Frequency 

Comments Follow-up 
Action 

Required 
(Yes / No) 

Vegetation Annually; Early in 
the growing season 

As Needed   

Mowing Twice Yearly As Needed   

Gravel Access Route Twice Yearly As Needed   

Infiltration Trench Twice Yearly As Needed   
 





 

 

Appendix F 
Illicit Discharge Compliance Statement 








	Attachment A - Special Permit Plans (Reduced)
	Blank Page
	Blank Page

	Attachment D - Stormwater Managment Report
	ASD Tower MA Solar LLC - Stormwater Management Report.pdf
	1.0 Introduction
	1.1 Existing Conditions
	1.2 Proposed Conditions

	2.0 Stormwater Management
	2.1 Method of Calculation
	2.2 Sources of Data
	2.3 Rainfall Depths
	2.4 Soil Conditions
	2.5 Existing Conditions
	2.5.1 Existing Watershed
	2.5.2 Existing Runoff Calculations

	2.6 Proposed Conditions
	2.6.1 Proposed Watershed
	2.6.2 Proposed Runoff Calculations


	3.0 MassDEP Stormwater Management Standards
	3.1 Standard 1 – No New Untreated Discharges
	3.2 Standard 2 – Peak Rate Attenuation
	3.3 Standard 3 – Recharge
	3.4 Standard 4 – Water Quality
	3.5 Standard 5 – Land Uses With Higher Potential Pollutant Loads
	3.6 Standard 6 – Critical Areas
	3.7 Standard 7 – Redevelopment Projects
	3.8  Standard 8 – Construction Period Pollution Prevention and Erosion and Sedimentation Control
	3.9 Standard 9 – Operations and Maintenance Plan
	3.10  Standard 10 – Prohibition of Illicit Discharges

	4.0 Conclusion
	Appendix A - Figures.pdf
	Figure 1 - Site Locus
	Sheets and Views
	FIG-1


	Figure 2 - National Flood Hazard Layer FIRMette
	Figure 3 - Pre-Development Drainage Figure
	Sheets and Views
	Tt


	Figure 4 - Post-Development Drainage Figure
	Sheets and Views
	Tt



	Appendix C - HydroCAD Input-Output Data.pdf
	HydroCAD Report_PRE, Quad
	HydroCAD Report_POST, Quad

	Appendix E - Long-Term Pollution Prevention Plan and Stormwater O&M Plan.pdf
	Cover Page_Long Term O&M.pdf
	Slide Number 1



	Blank Page

	Attachment E - Equipment Specifications and Materials
	Attachment F - One-Line Electrical Diagram
	Attachment G - Site Control Documentation
	Attachment H - Operation and Maintenance
	Attachment I - Decommissioning Plan
	Blank Page

	Attachment J - Evidence of Utility Company Agreement
	Attachment K - Proof of Liability Insurance
	Attachment L - Noise Assessment
	Attachment M - Water Analysis
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Attachment I - Decommissioning Plan.pdf
	Slide Number 1
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Decommissioning-Solar-Panel-Systems.pdf
	Structure Bookmarks
	Section 7



	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	1.0_PNF_Tower_20210218 (002)-signed.pdf
	APPENDIX A MASSACHUSETTS HISTORICAL COMMISSION
	Project Description (narrative):
	To the best of your knowledge, are any historic or archaeological properties known to exist within the project’s area of potential impact? If so, specify.
	What is the acreage of the proposed new construction?     <63.4*          acres


	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Tower Road Special Permit Application.pdf
	Sheets and Views
	1 C-000 Cover Sheet - TT
	2 C-1 Existing Conditions & Demolition Plan - TT
	3 C-2 Site Plan - TT
	4 C-3 Construction Details - TT


	26-06-05_Tower Rd_Operation and Maintenance Plan.pdf
	Operation & Maintenance Plan
	ASD Tower MA Solar LLC, PV Array and BESS
	Responsible Parties
	1. During Construction
	2. Long Term Maintenance
	a. Litter Control
	b. Stormwater BMP Inspection
	c. Access Road Maintenance and Inspection
	e. Panel, Racking, Foundation, Fence Inspection
	f. Meadow Areas and Vegetation control


	Tower Road Special Permit Application.pdf
	Sheets and Views
	1 C-000 Cover Sheet - TT
	2 C-1 Existing Conditions & Demolition Plan - TT
	3 C-2 Site Plan - TT
	4 C-3 Construction Details - TT


	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Attachment A - Special Permit Plans (Reduced).pdf
	Tower Road Special Permit Application.pdf
	Sheets and Views
	1 C-000 Cover Sheet - TT
	2 C-1 Existing Conditions & Demolition Plan - TT
	3 C-2 Site Plan - TT
	4 C-3 Civil Details - TT


	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

	Blank Page



