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June 8, 2023 

Medway Conservation Commission 
155 Village Street 
Medway, MA  02053 
 

Subject: Notice of Intent 
Medway Grid Energy Storage Project 
Milford Street, Medway, Massachusetts 
 

Dear Medway Conservation Commission: 

On behalf of Medway Grid, LLC (“Medway Grid” or “the Proponent”) please find enclosed a Notice of 
Intent (“NOI”) for the proposed Medway Grid Energy Storage Project (“the Project”).   

The enclosed NOI has been prepared in accordance with the Massachusetts Wetlands Protection Act 
(“MWPA”) (G.L. c. 131 § 40), its implementing Regulations (310 CMR 10.00), the Town of Medway 
Wetlands Protection Bylaw (Article XXI), and the Rules and Regulations of the Town of Medway 
Conservation Commission (amended June 25, 2020).   Please note that the Proponent is concurrently 
filing a separate application for a Stormwater Management and Land Disturbance Permit with the 
Medway Conservation Commission in accordance with Section 26.5 of Medway General Bylaws Article 
XXVI.  Much of the information contained in this NOI application is provided to support the 
Stormwater Management and Land Disturbance Permit filing.   

The proposed Project consists of a 250 megawatt (“MW”)/500 megawatt-hour (“MWh”) standalone 
battery energy storage system (“BESS”) and an ancillary structure (a new electric substation), on 
approximately 10.6 acres of land off Milford Street (Route 109) in Medway, Massachusetts. The 
Project will also involve installation of a new underground 345 kV transmission line interconnection 
approximately 1,420 feet from the proposed new electric substation on the Project Site to Eversource 
Energy’s existing West Medway Substation to the south.  

Enclosed please find all required state and local forms, as well as copies of the filing fee checks, 
including a separate check for the local bylaw fee.    
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This NOI is being submitted for the Commission’s review during a public hearing at the next public 
meeting (June 22, 2023).  If the Commission would like to conduct a site walk prior to that date or 
has any questions regarding this NOI, please do not hesitate to contact me at 978-461-6253 or via 
email at mbergeron@epsilonassociates.com.  Thank you.   

 

Sincerely, 
EPSILON ASSOCIATES, INC. 

 
 
 

Marc Bergeron 
Project Manager/Principal 
 

Encl. 
CC: MADEP, Central Region, 8 New Bond Street, Worcester, MA, 01606  
 Justin Adams, Medway Grid, LLC 
 Barry Fogle, Keegan Werlin 

Andrew Kaplan, Pierce Atwood LLP 
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 
Important: 
When filling out 
forms on the 
computer, use 
only the tab key 
to move your 
cursor - do not 
use the return 
key. 

Note: 
Before 
completing this 
form consult 
your local 
Conservation 
Commission 
regarding any 
municipal bylaw 
or ordinance. 

A. General Information

1. Project Location (Note: electronic filers will click on button to locate project site):

a. Street Address b. City/Town c. Zip Code

Latitude and Longitude: d. Latitude e. Longitude

f. Assessors Map/Plat Number g. Parcel /Lot Number

2. Applicant:

a. First Name b. Last Name

c. Organization

d. Street Address

e. City/Town f. State g. Zip Code

h. Phone Number i. Fax Number j. Email Address

3. Property owner (required if different from applicant): Check if more than one owner 

a. First Name b. Last Name

c. Organization

d. Street Address

e. City/Town f. State g. Zip Code

h. Phone Number i. Fax Number j. Email address

4. Representative (if any):

a. First Name b. Last Name

c. Company

d. Street Address

f. State g. Zip Code

h. Phone Number i. Fax Number j. Email address

5. Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form):

a. Total Fee Paid b. State Fee Paid c. City/Town Fee Paid

49 Milford Street (Route 109)    Medway

42.1445 -71.4477

Map 46, Parcels 55, 56, and 57 &  Map 56, Parcel 6 

Medway Grid LLC

988 Howard Avenue, Suite 200

Burlingame CA 94010 

Marc Bergeron

Epsilon Associates

3 Mill and Main Place, Suite 250

Maynard MA 01754
e. City/Town
(978) 461-6253 (978) 897-0099 mbergeron@epsilonassociates.com

$1,575    $775 $800

Justin Adams

02053

(860) 839-8373 justin.adams@eolianenergy.com



wpaform3.doc • rev. 02/21/08 Page 2 of 8 

Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

A.  General Information (continued)

6. General Project Description:

7a. Project Type Checklist: 

1. Single Family Home 2. Residential Subdivision

3. Limited Project Driveway Crossing 4. Commercial/Industrial

5. Dock/Pier 6.  Utilities

7. Coastal Engineering Structure 8. Agriculture (e.g., cranberries, forestry)

9. Transportation 10.  Other

7b.  Is any portion of the proposed activity eligible to be treated as a limited project subject to 310 CMR 
10.24 (coastal) or 310 CMR 10.53 (inland)? 

1. Yes No If yes, describe which limited project applies to this project: 

2. Limited Project

8. Property recorded at the Registry of Deeds for:

a. County b. Certificate # (if registered land)

c. Book d. Page Number

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1. Buffer Zone Only – Check if the project is located only in the Buffer Zone of a Bordering

Vegetated Wetland, Inland Bank, or Coastal Resource Area. 
2. Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,

Coastal Resource Areas). 

Check all that apply below. Attach narrative and any supporting documentation describing how the 
project will meet all performance standards for each of the resource areas altered, including standards 
requiring consideration of alternative project design or location. 

For all projects 
affecting other 
Resource Areas, 
please attach a 
narrative 
explaining how 
the resource 
area was 
delineated. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a. Bank 1. linear feet 2. linear feet

b. Bordering Vegetated
Wetland 1. square feet 2. square feet

c. Land Under
Waterbodies and
Waterways

1. linear feet 2. linear feet

3. cubic yards dredged

Battery energy storage facility and a new 345 kV electric substation on 10.6-acre site. Project
also includes a 1,420 linear foot underground 345 kV buried transmission line interconnection
(refer to Attachment A for detailed project description).

X

X

Norfolk

Book 34947/Pg 237, Book 10210, Pg  268, Book 34947, Pg 237, and Book 39596, Pg 495 

X
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d)

Resource Area Size of Proposed Alteration Proposed Replacement (if any)

d. Bordering Land
Subject to Flooding 1. square feet 2. square feet

3. cubic feet of flood storage lost 4. cubic feet replaced

e. Isolated Land
Subject to Flooding 1. square feet

2. cubic feet of flood storage lost 3. cubic feet replaced

f. Riverfront Area 1. Name of Waterway (if available)

2. Width of Riverfront Area (check one):

 25 ft. - Designated Densely Developed Areas only 

 100 ft. - New agricultural projects only 

 200 ft. - All other projects 

square feet 

a. total square feet b. square feet within 100 ft. c. square feet between 100 ft. and 200 ft.

5. Has an alternatives analysis been done and is it attached to this NOI?   Yes   No 

6. Was the lot where the activity is proposed created prior to August 1, 1996?   Yes   No 

3. Coastal Resource Areas: (See 310 CMR 10.25-10.35)

Check all that apply below.  Attach narrative and supporting documentation describing how the project 
will meet all performance standards for each of the resource areas altered, including standards 
requiring consideration of alternative project design or location.  

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a. Designated Port Areas Indicate size under Land Under the Ocean, below 

b. Land Under the Ocean 1. square feet

2. cubic yards dredged

c. Barrier Beach Indicate size under Coastal Beaches and/or Coastal Dunes below 

d. Coastal Beaches 1. square feet 2. cubic yards beach nourishment

e. Coastal Dunes 1. square feet 2. cubic yards dune nourishment

X Center Brook

X

198,880
3. Total area of Riverfront Area on the site of the proposed project:

4. Proposed alteration of the Riverfront Area:

13,250   0 13,250

X

X
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d)

Size of Proposed Alteration Proposed Replacement (if any) 

f. Coastal Banks 1. linear feet

g. Rocky Intertidal
Shores 1. square feet

h. Salt Marshes 1. square feet 2. sq ft restoration, rehab., creation

i. Land Under Salt
Ponds 1. square feet

2. cubic yards dredged

j. Land Containing
Shellfish 1. square feet

k. Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the 
Ocean, and/or inland Land Under Waterbodies and Waterways, 
above  

1. cubic yards dredged

l. Land Subject to
Coastal Storm Flowage 1. square feet

4. Restoration/Enhancement
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the 
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional 
amount here. 

a. square feet of BVW b. square feet of Salt Marsh

C. Other Applicable Standards and Requirements

Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review 

1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on
the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the Natural
Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the Massachusetts
Natural Heritage Atlas or go to http://www.mass.gov/dfwele/dfw/nhesp/nhregmap.htm.

a. Yes  No If yes, include proof of mailing or hand delivery of NOI to: 

Natural Heritage and Endangered Species Program 
Division of Fisheries and Wildlife 
Route 135, North Drive 
Westborough, MA 01581 b. Date of map

If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please 
complete Section C.1.C, and include requested materials with this Notice of Intent (NOI); OR complete 
Section C.1.d, if applicable. If MESA supplemental information is not included with the NOI, by 
completing Section 1 of this form, the NHESP will require a separate MESA filing which may take up 
to 90 days to review (unless noted exceptions in Section 2 apply, see below). 

X

2021

http://www.mass.gov/dfwele/dfw/nhesp/nhregmap.htm�
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

C. Other Applicable Standards and Requirements (cont’d)

1. c.  Submit Supplemental Information for Endangered Species Review *

1. Percentage/acreage of property to be altered:

(a) within wetland Resource Area percentage/acreage 

(b) outside Resource Area percentage/acreage

2. Assessor’s Map or right-of-way plan of site

3. Project plans for entire project site, including wetland resource areas and areas outside of
wetlands jurisdiction, showing existing and proposed conditions, existing and proposed 
tree/vegetation clearing line, and clearly demarcated limits of work **   

(a)   Project description (including description of impacts outside of wetland resource area & 
   buffer zone) 

(b)   Photographs representative of the site 

(c)   MESA filing fee (fee information available at: 
   http://www.mass.gov/dfwele/dfw/nhesp/nhenvmesa.htm) 
Make check payable to “Natural Heritage & Endangered Species Fund” and mail to 
NHESP at above address 

Projects altering 10 or more acres of land, also submit: 

(d)   Vegetation cover type map of site 

(e)   Project plans showing Priority & Estimated Habitat boundaries 

d. OR Check One of the Following

1. Project is exempt from MESA review.
Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14, 
http://www.mass.gov/dfwele/dfw/nhesp/nhenvexemptions.htm; the NOI must still be sent to 
NHESP if the project is within estimated habitat pursuant to 310 CMR 10.37 and 10.59.)   
   
2. Separate MESA review ongoing.

a. NHESP Tracking Number b. Date submitted to NHESP

3. Separate MESA review completed.
Include copy of NHESP “no Take” determination or valid Conservation & Management
Permit with approved plan.

* Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP
review (see www.nhesp.org regulatory review tab).  Priority Habitat includes habitat for state-
listed plants and strictly upland species not protected by the Wetlands Protection Act.

** MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans 
even if such plans are not required as part of the Notice of Intent process. 

http://www.mass.gov/dfwele/dfw/nhesp/nhenvmesa.htm�
http://www.mass.gov/dfwele/dfw/nhesp/nhenvexemptions.htm�
http://www.nhesp.org/�
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

C. Other Applicable Standards and Requirements (cont’d)

2. For coastal projects only, is any portion of the proposed project located below the mean high water
line or in a fish run?

a. Not applicable – project is in inland resource area only

b. Yes No If yes, include proof of mailing or hand delivery of NOI to either: 

South Shore - Cohasset to Rhode 
Island, and the Cape & Islands: 

Division of Marine Fisheries - 
Southeast Marine Fisheries Station 
Attn: Environmental Reviewer 
838 South Rodney French Blvd. 
New Bedford, MA 02744 

North Shore - Hull to New Hampshire: 

Division of Marine Fisheries -  
North Shore Office 
Attn: Environmental Reviewer 
30 Emerson Avenue 
Gloucester, MA 01930 

Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region, 
please contact MassDEP’s Boston Office. For coastal towns in the Southeast Region, please contact 
MassDEP’s Southeast Regional Office.  

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

3. Is any portion of the proposed project within an Area of Critical Environmental Concern (ACEC)?

a. Yes No If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEP 
Website for ACEC locations). Note: electronic filers click on Website. 

b. ACEC

4. Is any portion of the proposed project within an area designated as an Outstanding Resource Water
(ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00?

a. Yes No

5. Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands
Restriction Act (M.G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)?

a. Yes No

6. Is this project subject to provisions of the MassDEP Stormwater Management Standards?

a. Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management
Standards per 310 CMR 10.05(6)(k)-(q) and check if:

1. Applying for Low Impact Development (LID) site design credits (as described in
Stormwater  Management Handbook Vol. 2, Chapter 3)

2. A portion of the site constitutes redevelopment

3. Proprietary BMPs are included in the Stormwater Management System.

b. No. Check why the project is exempt:

1. Single-family house

2. Emergency road repair

3. Small Residential Subdivision (less than or equal to 4 single-family houses or less than or
equal to 4 units in multi-family housing project) with no discharge to Critical Areas.

X

X

X

X

X
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

D. Additional Information

Applicants must include the following with this Notice of Intent (NOI). See instructions for details.

Online Users: Attach the document transaction number (provided on your receipt page) for any of the
following information you submit to the Department.

1. USGS or other map of the area (along with a narrative description, if necessary) containing
sufficient information for the Conservation Commission and the Department to locate the site.
(Electronic filers may omit this item.)

2. Plans identifying the location of proposed activities (including activities proposed to serve as a
Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative to
the boundaries of each affected resource area.

3. Identify the method for BVW and other resource area boundary delineations (MassDEP BVW
Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.),
and attach documentation of the methodology.

4.

a. Plan Title

b. Prepared By c. Signed and Stamped by

d. Final Revision Date e. Scale

f. Additional Plan or Document Title g. Date

5. If there is more than one property owner, please attach a list of these property owners not
listed on this form.

6. Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed.

7. Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed.

8. Attach NOI Wetland Fee Transmittal Form

9. Attach Stormwater Report, if needed.

E. Fees
1. Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district of

the Commonwealth, federally recognized Indian tribe housing authority, municipal housing
authority, or the Massachusetts Bay Transportation Authority.

Applicants must submit the following information (in addition to pages 1 and 2 of the NOI Wetland Fee 
Transmittal Form) to confirm fee payment:  

2. Municipal Check Number 3. Check date

4. State Check Number 5. Check date

6. Payor name on check: First Name 7. Payor name on check: Last Name

X

X

X

X List the titles and dates for all plans and other materials submitted with this NOI. 
Medway Battery Energy Storage System - NOI Plan Set

Langan Engineering

June 8, 2023 1" = 20'

Stormwater Management Report    June 2023

X

X

Epsilon Associates

Frank Holmes

53476 05/03/2023

53473 05/03/2023
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by MassDEP: 

MassDEP File Number 

Document Transaction Number 

City/Town 

F. Signatures and Submittal Requirements
I hereby certify under the penalties of perjury that the foregoing Notice of Intent and accompanying plans, 
documents, and supporting data are true and complete to the best of my knowledge. I understand that 
the Conservation Commission will place notification of this Notice in a local newspaper at the expense of 
the applicant in accordance with the wetlands regulations, 310 CMR 10.05(5)(a). 

I further certify under penalties of perjury that all abutters were notified of this application, pursuant to the 
requirements of M.G.L. c. 131, § 40. Notice must be made by Certificate of Mailing or in writing by hand 
delivery or certified mail (return receipt requested) to all abutters within 100 feet of the property line of the 
project location.  

1. Signature of Applicant 2. Date

3. Signature of Property Owner (if different) 4. Date

5. Signature of Representative (if any) 6. Date

For Conservation Commission: 
Two copies of the completed Notice of Intent (Form 3), including supporting plans and documents, two 
copies of the NOI Wetland Fee Transmittal Form, and the city/town fee payment, to the Conservation 
Commission by certified mail or hand delivery. 
For MassDEP: 
One copy of the completed Notice of Intent (Form 3), including supporting plans and documents, one 
copy of the NOI Wetland Fee Transmittal Form, and a copy of the state fee payment to the MassDEP 
Regional Office (see Instructions) by certified mail or hand delivery. 
Other: 
If the applicant has checked the “yes” box in any part of Section C, Item 3, above, refer to that section 
and the Instructions for additional submittal requirements.  

The original and copies must be sent simultaneously. Failure by the applicant to send copies in a 
timely manner may result in dismissal of the Notice of Intent. 

June 8, 2023

June 8, 2023



 

Local Forms 

  



X

X

X

X

X

X

X

N/A



 
 Appendix A to Medway Wetlands Rules and Regulations 1 

 

Appendix A:  Wetlands Filing Fee Calculation Worksheets 
 

Form A-1:  Project Categories and Fees 
for Notice of Intent (NOI) filed under the Medway General Bylaws Article XXI 

 
The By-Law filing fees are in addition to State filing fees outlined by MA DEP in WPA Form 3 - Notice of 
Intent and its instructions.  Two separate checks must be made payable to the Town of Medway:  (1) the 
town share of the State fee and (2) the By-Law fee charged by the Town.  As in DEP WPA Form 3, a 
separate check for the state share of the State filing fee is made payable to the Commonwealth of MA 
and sent to the MA DEP. 
 
NOTE:  At both the State and Town levels, a separate fee is charged for each proposed activity (and such activities 
are defined by the State regulations).  For example, an NOI seeking an Order of Conditions for an addition to a single 
family dwelling and for a swimming pool, both in jurisdictional areas and Category 1 activities would have a By-Law 
fee to Medway of $500.00 for two Category 1 activities.   

 

Category 1 
For each activity, By-Law fee is $250.00 
     plus State fee as per WPA Form 3 ($110) 
 

a. Work on single family lot; addition, pool, etc. 
b. Site work without a house 
c. Control vegetation 
d. Resource improvement 
e. Work on septic system separate from house 
f. Monitoring well activities minus roadway 
g. New agricultural or aquaculture projects 
  
Category 2 
For each activity, By-Law fee is $1,000.00 
      plus State fee as per WPA Form 3 ($500) 
 

a. Construction of single family house 
b. Parking lot 
c. Beach nourishment 
d. Electric generating facility activities 
e. Inland limited projects minus road crossings 
 and agriculture 
f. Each crossing for driveway to single family 
 house 
g. Each project source (storm drain) discharge 
h. Control vegetation in development  
i. Water level variations 
j. Any other activity not in Category 1, 3, 4, 5 or 
6 
k. Water supply exploration 
  
Category 3 
For each activity, By-Law Fee is $2,000.00 
     plus State fee as per WPA Form 3 ($1,050) 
 

a Site preparation (for development) beyond 
 Notice of Intent scope 
b. Each building (for development) including site 
c. Road construction, not crossing or driveway 
d. Hazardous cleanup 
e. Water supply development 

 
Category 4 
For each activity, By-Law fee is $3,000.00 
      plus State fee as per WPA Form 3 ($1,450) 
 

a. Each crossing for development or commercial 
 road 
b. Dam, sluiceway, tidegate (safety) work 
c. Landfills, operations/closures 
d. Sand and gravel operations 
e. Railroad line construction 
f. Bridge 
g. Hazardous waste alterations to resource areas 
h. Dredging 
i. Package treatment plant and discharge 
j. Airport tree clearing 
k. Oil and/or hazardous material release 
response 
 actions 
 
Category 5 
By-Law Fee for each activity is $1,500.00 
      plus State fee as per WPA Form 3 
 

 a. Docks, piers, revetments, dikes, etc. (costal 
or 
     inland) 
   
Category 6 
By-Law Fee is $1.50 per linear foot for a single 
family house project (no maximum) and a 
maximum of $2,000.00 for any other activity 
      plus State fee as per WPA Form 3 
 

a. Boundary delineations for wetlands resources 
 
 
   

 



Conservation Commission 

155 VILLAGE STREET 

MEDWAY, MASSACHUSETTS 02053 

PHONE (508) 533-3292 

bgraziano@townofmedway.org  

 “Please complete this form, sign at the bottom and return by mail or fax to the address indicated above.” 

Date: 

I, hereby give the Medway Conservation Commission 

and/or it’s Agent permission 
 Name of Property Owner 

to enter my property in order to complete the site visit which is required for the review of one of the 

following applications; 

□ Notice of Intent

□ Request for Determination of Applicability

□ Other _________________________________

by the Medway Conservation Commission under Massachusetts General Laws, Ch. 131, sec. 40, and/or 

under Medway General Bylaws, Article XXI and its regulation .  The request is made by -

__________________, who is the applicant for this project and/or the rightful property owner. 

The request was submitted on: for work at:
Date Received in Conservation Dept.   Location / Address of where work will be done

Please be advised that you will be notified of the meeting date, once this application has been assigned to 

a Conservation Meeting Agenda. 

I am the:          Property Owner 

_________________________________    

        (Signature) 

_________________________________ 

 (Date)  

May 25, 2023

Justin Adams, Medway Grid, LLC

X

Medway Grid, LLC

June 8, 2023 49 Milford Street

X

May 25, 2023

mailto:bgraziano@townofmedway.org


 

Filing Fee Transmittal Form 
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 
NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

A. Applicant Information

1. Location of Project:

49 Milford Street (Route 109)
a. Street Address

Medway 
b. City/Town

c. Check number
$1,575 
d. Fee amount

2. Applicant Mailing Address:

Justin
a. First Name

Adams 
b. Last Name

Medway Grid, LLC 
c. Organization
988 Howard Avenue, Suite 200 
d. Mailing Address
Burlingame 
e. City/Town

CA 
f. State

94010 
g. Zip Code

(860) 839-8373
h. Phone Number i. Fax Number

justin.adams@eolianenergy.com 
j. Email Address

3. Property Owner (if different):

a. First Name b. Last Name

c. Organization

d. Mailing Address

e. City/Town f. State g. Zip Code

h. Phone Number i. Fax Number j. Email Address
To calculate  
filing fees, refer 
to the category 
fee list and 
examples in the 
instructions for 
filling out WPA 
Form 3 (Notice of 
Intent). 

B. Fees
Fee should be calculated using the following process & worksheet. Please see Instructions before 
filling out worksheet.  

Step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone. 

Step 2/Number of Activities: Identify the number of each type of activity. 

Step 3/Individual Activity Fee: Identify each activity fee from the six project categories listed in the instructions.  

Step 4/Subtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per category 
(identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a Riverfront Area in 
addition to another Resource Area or the Buffer Zone, the fee per activity should be multiplied by 1.5 and then 
added to the subtotal amount. 

Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4. 

Step 6/Fee Payments: To calculate the state share of the fee, divide the total fee in half and subtract $12.50. To 
calculate the city/town share of the fee, divide the total fee in half and add $12.50. 
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 
NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

B. Fees (continued)
Step 1/Type of Activity Step 2/Number 

of Activities 
Step 

3/Individual 
Activity Fee 

Step 4/Subtotal Activity 
Fee 

3(b) Construction of industrial facility 1 $1,050 (1.5) $1,575 

 Step 5/Total Project Fee: $1,575 

 Step 6/Fee Payments: 

       Total Project Fee: $1,575 
a. Total Fee from Step 5

 State share of filing Fee: $775 
b. 1/2 Total Fee less $12.50

City/Town share of filling Fee: $800 
c. 1/2 Total Fee plus $12.50

C. Submittal Requirements
a.) Complete pages 1 and 2 and send with a check or money order for the state share of the fee, payable to

the Commonwealth of Massachusetts. 

Department of Environmental Protection 
Box 4062 

Boston, MA 02211 

b.) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of 
this form; and the city/town fee payment. 

To MassDEP Regional Office (see Instructions): Send a copy of the Notice of Intent or Abbreviated Notice of 
Intent; a copy of this form; and a copy of the state fee payment. (E-filers of Notices of Intent may submit these 
electronically.) 





 

Abutter Notification 

  



Notification to Abutters 

Medway Grid Energy Storage Project 

This is a notification required by law.  You are receiving this notification because you have been 
identified as the owner of land abutting another parcel of land for which certain activities are 
proposed.  Those activities require a permit under the Massachusetts Wetlands Protection Act 
(M.G.L. c. 131, § 40) and the Town of Medway Wetlands Protection Bylaw (Article XXI). 
 
In accordance with the second paragraph of the Massachusetts Wetlands Protection Act, and 310 
CMR 10.05(4)(a) of the Wetlands Regulations and Section 21.4(a) of the Medway Wetlands 
Protection Bylaw, you are hereby notified that: 
 
A.  A Notice of Intent was filed with the Medway Conservation Commission on June 8, 2023 

seeking permission to remove, fill, dredge, or alter an area subject to protection under M.G.L. 
c. 131 §40 and Article XXI.  The following is a description of the proposed 
activity/activities: 

 

 

 

 

B.  The name of the applicant is:           Medway Grid, LLC 

C.  The address of the land where the activity is proposed is:   Milford Street (Route 109) 
(Assessors Map 46, Parcels 55, 56, and 57 & Assessors Map 56, Parcel 6) 

D.  Copies of the Notice of Intent may be examined or obtained at the office of the Medway 
Conservation Commission, located at Medway Town Hall, 155 Village Street, Medway.  The 
regular business hours of the Commission are Monday through Thursday 7:30 am -4:30 pm 
and Friday 7:30 am -12:30 pm, and the Commission may be reached at (508) 533-3292. 

E.  Copies of the Notice of Intent may be obtained from the applicant or their representative by 
calling Marc Bergeron of Epsilon Associates at (978) 461-6253.     

F.  Information regarding the date and time of the public hearing for the Notice of Intent may be 
obtained from the Medway Conservation Commission.  Note that the Medway Conservation 
Commission meetings are virtual unless requiring special assistance and all information 
regarding the meeting will be available on the posted agendas with the Town of Medway.  In 
addition, a notice of the public hearing will be published at least five business days in 
advance in the Milford Daily News.  

Construction of a new battery energy storage facility and a new 345 kV electric substation on a 
10.6-acre Project Site off Milford Street (Route 109).  The Project also includes installation of a 
1,420 linear foot underground 345 kV buried transmission line interconnection from the new 
project substation to an existing Eversource substation to the south.  
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6608/Medway Grid LLC/NOI 1 Attachment A- Narrative 
  Epsilon Associates, Inc. 

ATTACHMENT A – PROJECT NARRATIVE 

1.0 Introduction 

Medway Grid LLC (“the Proponent”) is proposing to construct and operate a 250 megawatt 
(“MW”) / 500 megawatt-hour (“MWh”) standalone battery energy storage system (“BESS”) and a 
new 345kV/34.5kV electric substation (“the BESS Substation”) on property located off Milford 
Street, also identified as Route 109, in Medway, Massachusetts (“the Project Site”). The 
Proponent also plans the construction of a new underground 345 kV transmission line 
interconnection to extend approximately 1,420 feet from the proposed BESS Substation to 
Eversource Energy’s existing West Medway Substation (“the Eversource Substation”) to the south 
(“the Proposed Transmission Line Interconnection”).  

The BESS and associated facilities will add a reliable electric resource to the regional electrical grid 
that can provide multiple products and services interchangeably, including capacity, peak load 
shaving or shifting, managing renewable energy intermittency, transmission support functions, 
and ancillary services, all within a region that ISO-NE has identified as deficient and in need of 
additional capacity to support overall grid reliability. The BESS is proposed in furtherance of the 
Commonwealth of Massachusetts’ goal to achieve 1,000 MWh of battery storage by 2025. This 
BESS would provide 500 MWh towards that goal. The project was awarded a capacity contract in 
the Southeastern New England (“SENE”) capacity zone, via the Forward Capacity Auction (“FCA”) 
15, for operations commencing on June 1, 2024.  

This Notice of Intent (“NOI”) focuses on those activities that are located within areas subject to 
the Massachusetts Wetlands Protection Act (“MWPA”) (G.L. c. 131 § 40), its implementing 
Regulations (310 CMR 10.00), the Town of Medway Wetlands Protection Bylaw (Article XXI), and 
the Rules and Regulations of the Town of Medway Conservation Commission (amended June 25, 
2020).  

All proposed activities located in areas subject to the jurisdiction of the Medway Conservation 
Commission are within the limits of the Project Site. These include work proposed within the 100-
foot Buffer Zone of a Bordering Vegetated Wetland and within the 200-Foot Riverfront Area of a 
perennial waterbody (Center Brook). Additional information describing the proposed work and 
how it is designed to comply with applicable local and state performance standards is provided in 
Section 4.0 of this narrative. 

With this NOI, the Proponent is filing a separate application for a Stormwater Management and 
Land Disturbance Permit with the Medway Conservation Commission in accordance with Section 
26.5 of Medway General Bylaws Article XXVI.   

  



6608/Medway Grid LLC/NOI 2 Attachment A- Narrative 
  Epsilon Associates, Inc. 

2.0 Existing Site Conditions 

The Project Site is approximately 10.6 acres in size and as per the Town of Medway Assessor’s 
maps consists of four parcels (Parcels 46-057, 46-056, 46-055, and 56-006). Each parcel has been 
previously cleared and developed, to varying degrees, for residential and commercial use, and 
other clearing related to energy transmission and timber harvesting has taken place previously.  

According to Massachusetts Natural Heritage and Endangered Species Program (“NHESP”) Atlas 
(August 1, 2021, 15th Edition), the Project Site is not located within areas mapped for Estimated 
Habitats of Rare Wildlife or for Priority Habitats of Rare Species. Nor are there any mapped 
certified or potential vernal pools located on the Project Site. There are also no Outstanding 
Resource Waters (“ORWs”), Areas of Critical Environmental Concern (“ACECs”), or 100-year 
floodplain areas located on the Project Site. Figure B-1 of Attachment B provides a site locus map 
(USGS base) for the Project Site, while Figure B-2 of Attachment B presents the four parcels that 
comprise the Project Site on an aerial photo base.  

Figure B-3 of Attachment B presents the existing vegetative cover types mapped on the Project 
Site and along the transmission interconnection corridor. Table 2-1 presents a summary of the 
vegetative cover types present on the Project Site along with the proposed limits of work within 
these areas. Note that Table 2-1 presents the proposed limits of work for the entire Project Site, 
including areas outside of the Commission’s jurisdiction. Table 2-2 presents the proposed work 
associated with the transmission interconnection corridor on adjacent parcels, none of which 
include any areas subject to the Commission’s jurisdiction.  

Table 2-1 Summary of Proposed Work on the Project Site by Existing Cover Type 

Vegetative Cover Type 
Total Existing Area 

on Project Site 
(acres) 

Total Area Within 
Limits of Work on 
Project Site (acres) 

Total Area Outside of 
Limits of Work on 

Project Site 
(acres) 

Managed Public Utility Right-of-Way 0.50 0.30  0.20 
Early Successional (previously cut 
areas) 

2.20  1.80 0.40 

Pine/Oak Forest 1.40 1.40 0.0 
Oak/Maple Forest 2.30  0.20 2.10 
Previously Developed Areas 3.10 2.90 0.20 
Forested Wetland 1.10  0.00 1.10 

Total  10.6  6.6  4.0  
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Table 2-2 Summary of Proposed Work for the Transmission Interconnection on Adjacent 
Properties by Existing Cover Type 

Vegetative Cover Type Area Within Limits of Work (acres) 

Managed Public Utility Right-of-Way 0.40 
Oak/Maple Forest 0.30 

Total 0.7 
 

2.1 Upland Habitats 

Staff ecologists from Epsilon Associates completed a site visit on June 2, 2022, to map existing 
vegetation cover types on the Project Site and within the Proposed Transmission Line 
Interconnection corridor. A hand-held GPS unit was used to map the extent of each distinct cover 
type unit and the transitions between them. In summary, existing cover types identified on the 
Project Site include Managed Public Utility Right-of-Way, Early Successional (previously cut areas), 
Pine/Oak Forest, Oak/Maple Forest, and Previously Developed Areas. Below are descriptions of 
these cover types. Refer to Figure B-3 in Attachment B for the results of the vegetation cover type 
mapping. This figure also shows areas subject to the Commission’s jurisdiction. These upland 
habitats occupy a total of 9.5 acres or 90% of the Project Site. As discussed in Section 2.2 below, 
the Bordering Vegetated Wetland (BVW) occupies the remaining 1.1 acres or 10% of the Project 
Site, while the Riverfront Area and Buffer Zone to BVW overlap portions of these upland habitats.  

Managed Public Utility Right-of-Way 

This cover type is associated with an existing public utility right-of-way that contains both electric 
and natural transmission lines and associated facilities (gas meter station). A small portion of the 
Project Site (0.5 acres or 5%) extends into the right-of way. The right-of-way is subject to routine 
vegetation management such as mowing and select tree trimming along the edges and contains 
a well-developed gravel access road that facilitates maintenance of the electric and gas facilities. 
The managed right-of-way consists of a combination of woody and herbaceous low growing plant 
species. Common shrub/herbaceous species documented within this cover type include 
Elderberry, bayberry, sweet fern, gray birch, green brier, European buckthorn, northern 
arrowwood, goldenrods, indigo, bracken fern, bristly dewberry, yarrow, cinquefoil, and bush 
clover.  

Early Successional (Previously Cut Areas) 

This cover type is located on the portion of the Project Site (2.2 acres or approximately 20%) 
behind the existing residence at 49 Milford Street. Based upon a review of Google Earth historic 
mapping, this area, which was formerly an oak/maple forest, was selectively cut in approximately 
2010. The Early Successional cover type predominantly lacks mature trees but has a thick sapling 
layer mixed with some open areas associated with existing paths and contains young trees 
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interspersed throughout. Given the thick density of the sapling layer the herbaceous and shrub 
layer is sparse in this cover type, except for those open areas along existing paths. Common 
species within this cover type include witch hazel, gray birch, maple-leaved viburnum, red maple, 
beech, white oak, poplar, red oak, hay scented fern, bristly dewberry, poison ivy, and low bush 
blueberry.  

Pine/Oak Forest 

This cover type is located on the portion of the Project Site (1.4 acres or approximately 13%) 
around and behind the existing automotive repair shop and the adjacent residence at 55 Milford 
Street. As can be seen on Figure B-3 in Attachment B, this cover type extends off the Project Site 
onto the area of land between the Project Site and the managed public utility right-of-way. The 
Pine/Oak Forest cover type is dominated by mature white pine trees with red oak interspersed 
sparsely throughout with a sparse and open understory. Common species within this cover type 
include white pine, red oak, lowbush blueberry, huckleberry, and white oak.  

Oak/Maple Forest 

This cover type is located on the southern portion of the Project Site (2.3 acres or approximately 
22%) beyond the limits of the previously cut areas and near the existing Exelon power plant and 
adjacent to the managed right-of-way. The Oak/Maple Forest cover type is a mixed hardwood 
forest with various oak species and red maple dominant in the overstory. The understory is well 
developed with a mix of shrub and herbaceous species. Common species within this cover type 
include white oak, red oak, horse chestnut, white ash, red maple, white pine, gray birch, green 
brier, lowbush blueberry, huckleberry, hay scented fern, sarsaparilla, poison ivy, Canada 
mayflower, starflower, and club moss.  

Previously Developed 

This cover type is located on the northern portion of the Project Site (3.1 acres or approximately 
30%) adjacent to Milford Street (Route 109) and is associated with the existing residences and 
automotive repair facility. Based on a review of historic photography, the residences date back to 
the 1950’s and the auto repair shop appears to be in existence since the 1970’s. The Previously 
Developed cover type contains the existing structures, impervious surfaces, managed lawn areas, 
as well as other areas that have been previously used as gardens and lawn area but are not 
currently managed on a regular basis. There are some young and mature trees in this area that 
were left around the residences, and which are within and around managed lawn areas and 
herbaceous species such as goldenrods, dewberry, and poison ivy are prevalent throughout in 
areas that are not currently being managed.  
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2.2 Wetland Resource Areas 

State and local wetland resource areas located on the Project Site and along/adjacent to the 
proposed transmission interconnection corridor include Bordering Vegetated Wetland(“BVW”), 
Riverfront Area (“RFA”), and the 100-foot Buffer Zone to BVW. The boundaries of the wetland 
resource areas on the Project Site have been verified and approved by the Medway Conservation 
Commission through an Order of Resource Area Delineation (“ORAD”), issued on February 27, 
2020. The boundaries of the wetland resource areas on the adjacent parcels were verified and 
approved by the Medway Conservation Commission through an ORAD issued on September 10, 
2015. Wetland scientists from Epsilon Associates completed a field assessment on March 29, 
2023, to review the vegetated wetland boundary and to confirm that the boundaries approved in 
2020 and 2015 accurately depict the current conditions on the Project Site and on the adjacent 
parcels, respectively. Epsilon determined that the wetland boundaries previously reviewed and 
approved by the Commission still accurately represent the upland/wetland boundary on the 
Project Site and on the adjacent parcels.  

The following paragraphs provide a brief description of the Riverfront Area, the Bordering 
Vegetated Wetland, and the 100-foot Buffer Zone on the Project Site.  

Riverfront Area 

Center Brook, a perennial stream, flows southward near the eastern perimeter of the Project Site 
toward Hopping Brook, which is itself a tributary of the Charles River. Center Brook has a 200-foot 
Riverfront Area associated with it. The 200-foot Riverfront Area occupies approximately 198,880 
square feet (4.56 acres) of the Project Site and consists of the following cover types; Previously 
Developed Areas, Early Successional, Oak/Maple Forest, and Forested Wetland. 

Of the total area of RFA on the Project Site, approximately 59,570 square feet (1.37 acres) is the 
inner riparian (0-100 foot) zone, while the remaining 139,310 square feet (3.19 acres) is the outer 
riparian (100-200 foot) zone. The 200-foot RFA boundary is shown on the Project Plans in 
Attachment E and on Figure B-3 in Attachment B.  

Bordering Vegetated Wetland 

There is a bordering vegetated wetland associated with Center Brook located on the eastern 
portion of the Project Site. The vegetated wetland occupies 1.1 acres or approximately 10% of the 
Project Site. This BVW is best characterized as a forested wetland system. Common vegetation 
within this wetland area includes green ash, red maple, white pine, winterberry, Japanese 
barberry, multiflora rose, tussock sedge, and skunk cabbage. The BVW boundary is shown on the 
Project Plans in Attachment E and on Figure B-3 in Attachment B.  
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100-Foot Buffer Zone 

There is a 100-foot Buffer Zone associated with the BVW on the Project Site. The 100-foot Buffer 
Zone occupies approximately 194,752 square feet (4.47 acres) of the Project Site and has some 
overlap with the 200-foot RFA. The 100-foot Buffer Zone consists of the following cover types on 
the Project Site; Previously Developed Areas, Early Successional Areas, and Oak/Maple Forest. 

The 100-foot Buffer Zone boundary is shown on the Project Plans in Attachment E and on Figure 
B-3 in Attachment B.  

3.0 Project Description and Anticipated Impacts to Wetland Resource Areas 

Section 3.1 provides an overview of the entire Project, including activities subject to the 
Commission’s wetlands jurisdiction and activities subject to the Commissions land disturbance 
jurisdiction. Section 3.2 presents a specific discussion of the activities proposed within the areas 
subject to the Commission’s wetlands jurisdiction.  

3.1 Project Overview 

The following paragraphs provide a description of the BESS, the new BESS Substation, and the 
Proposed Transmission Interconnection to the Eversource Substation.  

3.1.1 Battery Energy Storage System    

The BESS will consist of 142 Tesla Megapack (“Megapack”) enclosures. Each Megapack is a 
standalone modular system with integrated lithium-ion batteries, a bi-directional inverter, a 
thermal management system, and a Tesla Site Controller with intelligent software. Each 
Megapack is approximately 28.9 feet long, 5.4 feet wide, 9.2 feet tall, and will be shipped to the 
site pre-assembled with a maximum weight of 84,000 pounds. The Megapacks will be arranged 
on the Project Site in a back-to-back orientation and spaced in compliance with the 
manufacturer’s installation requirements. Each set of “coupled” Megapacks are placed adjacent 
to a medium voltage transformer, so the Project Site will have 71 medium voltage transformers. 
Each Megapack and medium voltage transformer will be supported on a concrete slab or pier 
foundation and surrounded by crushed stone. Once operational, the internal sensors and 
communications system will allow a remote operations team to continuously monitor the systems 
and battery performance, as well as control the BESS facility. As such, the facility will not need to 
be staffed daily, and the only personnel required to be present at the site will conduct periodic 
site inspections and maintenance visits.  

The BESS also includes other supporting features such as a stormwater management system, 
security fencing, sound attenuation barrier, an access roadway system, and a landscaped 
vegetated buffer. These features are depicted on the plans provided as Attachment E.  
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3.1.2 Proposed Project Substation 

The proposed BESS Substation is an ancillary structure to the BESS and will include new substation 
equipment, a graveled yard area, and surrounding security fencing. The BESS Substation will be 
located entirely on the Project Site to the south of the BESS and includes equipment such as a 
345kV/34.5 kV main power transformer, switchgear, circuit breakers, disconnect switches, low 
and high buses, with a maximum height of 65 feet for the static mast. The function of this BESS 
Substation is to take the routed power output from the BESS to a 34.5 kV collection switchgear 
and step it up to a transmission voltage of 345 kV to allow the power from the BESS to be 
connected to the Eversource Substation via the proposed Transmission Interconnection. During 
charging (i.e., delivery of electricity to the BESS for storage), the proposed Transmission 
Interconnection will carry electricity from the Eversource Substation back to the BESS Substation 
where it will be “stepped down” to 34.5 kV and routed to the BESS for storage.  

3.1.3 Proposed Transmission Interconnection 

Electricity will be transported to and from the BESS Substation to the Eversource Substation via a 
345 kV underground transmission line, owned by the Proponent, which will cross from the Project 
Site to land owned and/or controlled by Eversource. The Transmission Interconnection will consist 
of three, 8-inch 345 kV solid dielectric cables within a duct bank conduit system. These cables will 
be installed in a single duct bank that will be approximately 4-feet wide by 5-feet deep, with the 
cables buried a minimum of 3-feet below the existing ground surface. At the BESS Substation, the 
Transmission Interconnection will terminate underground within the fenced substation yard. To 
connect to the Eversource Substation, three steel monopoles will be installed just outside the 
existing Eversource Substation wall to transition the underground line to overhead for the 
purpose of making the necessary connection to the Eversource Substation.  

The proposed underground transmission line will be located within a generally 25-foot-wide 
corridor along its 1,420-foot alignment. No portion of this corridor is located within a wetland 
resource area or buffer zone. Along the length of the proposed transmission interconnection, an 
approximately 12-foot-wide gravel roadway will be installed over the underground transmission 
line to provide access to the transmission line. The remaining areas within the 25-foot-wide 
corridor outside of the gravel roadway will be seeded with a conservation seed mix containing 
native herbaceous and woody species and/or allowed to revegetate with low growing vegetation 
like the existing utility right-of-way. Areas along the edges of the 12-foot-wide gravel access road 
would be mowed on a routine basis.  

Attachment E provides detailed plans for the proposed transmission interconnection following 
the existing contours of the land. Following removal of vegetation within the transmission 
interconnection corridor in areas where necessary, the underground transmission line will be 
installed using heavy equipment and the access road will be developed over the transmission line.  
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3.1.4 Stormwater Management System Overview 

The Project will result in a net increase of approximately 1.3 acres of impervious surfaces on the 
Project Site. Approximately 2.2 acres of new impervious surfaces are proposed, with 1.4 acres 
associated with the BESS structures and foundations, and 0.8 acres associated with the paved 
access drives internal to the Project Site. Approximately 0.9 acres of current impervious surfaces 
on the Project Site will be converted to permeable areas.  

The proposed stormwater management system has been designed in accordance with the 
Massachusetts Stormwater Management Handbook, the Massachusetts Erosion and Sediment 
Control Guidelines for Urban and Suburban Areas, and the Town of Medway’s Stormwater 
Management and Land Disturbance Bylaw, as well as per MEPA’s Interim Protocol on Climate 
Change Adaptation and Resiliency (“the Interim Protocol”). The Interim Protocol ensures 
consistency with the statewide climate change initiatives and develops strategies to promote 
climate change resilience and adaptation measures into proposed actions/projects. The Interim 
Protocol includes the efforts of the Resilient Massachusetts Action Team (“RMAT”), which is an 
inter-agency steering committee responsible for implementation, monitoring, and maintenance 
of the Massachusetts Integrated State Hazard Mitigation and Climate Adaptation Plan. The RMAT 
has developed a Climate Resilience Design Standards Tool (“RMAT Tool”) and associated guidance 
for state-funded projects to enhance how the Commonwealth assesses climate resilience as part 
of its capital planning process. The Tool outputs are grounded in scientific methodology using 
available climate science data for Massachusetts and will be enhanced over time to incorporate 
new science, additional or changing climate hazards, and ongoing stakeholder feedback. The 
RMAT Tool prompts users to input project information and determines a preliminary climate 
exposure rating for the overall project by climate hazard (sea level rise/storm surge, precipitation, 
temperature). The RMAT Tool also outputs which recommended standards should be considered 
for each project from the Climate Resilience Design Guidelines (“the Guidelines”). The Project has 
been designed implementing all applicable Climate Resilience Design Guidelines to be consistent 
and fully compliant with the MEPA Interim Protocol on Climate Change Adaptation and Resiliency. 
Medway Grid designed the Project to include the applicable recommended design standards from 
the Climate Resilience Design Guidelines for a Tier 3 Project and has designed the Project in 
consideration of Extreme Precipitation. The Stormwater Report, included as Attachment X, 
provides a detailed explanation of how the Project design considered and implemented the 
current design standards for Extreme Precipitation 

Stormwater runoff generated on the Project Site will be captured through a system of dry wells 
connected to a perforated and closed pipe network system and routed to an infiltration basin 
prior to discharging to riprap outlet protection upstream of the existing BVW on the Project Site. 
Details regarding the stormwater management system are contained within Attachment F of this 
NOI. 
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3.2 Proposed Impacts to Wetland Resource Areas 

The Project will involve construction activities within the 100-Foot Buffer Zone of a Bordering 
Vegetated Wetland and within the Riverfront Area (“RFA”) of Center Brook. Both areas are subject 
to the jurisdiction of the Massachusetts Wetlands Protection Act (“MWPA”) (M.G.L. Chapter 131, 
Section 40) and its implementing Regulations (310 CMR 10.00). In addition, both areas are 
considered wetland resource areas protected by the Town of Medway General Wetlands 
Protection Bylaw (“the local wetland bylaw”) (Article XXI) and the Rules and Regulations of the 
Town of Medway Conservation Commission (Amended June 25, 2020) (“the local wetland 
regulations”).  

The Project has been designed to concentrate activities and structures within the previously 
developed and disturbed areas on the Project Site and to ensure there is no potential for an 
adverse effect to occur to BVW. Refer to Attachment E for a detailed plan set that clearly depicts 
the proposed limits of work and project components in relation to existing wetland resource 
areas.  

Tables 3-1 to 3-3 present a summary of the proposed activities within wetland resource areas 
associated with the Project.  

Table 3-1 Summary of Proposed Buffer Zone and Riverfront Area Net Alterations 

Wetland Resource Area 
Proposed Area of Alteration 

(square feet) 

Total Area on 
Project Site 

(square feet) 

100- Foot Buffer Zone 19,210(1) 194,752 
200-Foot Riverfront Area 26,610(2) 198,880  

(1) Of the proposed 19,210 sf of proposed alteration within the 100-ft BZ, 8,700 sf are within previously 
developed areas, 9,310 sf are within the early successional (previously cut areas), and 1,200 sf are 
within the oak/maple forest cover type. In addition, the Project will result in the restoration of 8,800 
square feet of previously developed buffer zone on the Project Site. The area of the proposed 
restoration is not included as part of the “proposed area of alteration” presented in this table.  

(2) Of the proposed 26,610 sf of proposed alteration within the 200-foot RFA, 18,900 sf are within 
previously developed areas and 17,710 sf are within early successional (previously cut areas). In 
addition, the Project will result in the restoration of 13,360 sf of previously developed RFA on the 
Project Site. The area of the proposed restoration is not included as part of the “proposed area of 
alteration” presented in this table.  
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Table 3-2 Detailed Breakdown of All Proposed Activities Within the 100-Ft Buffer Zone 

Activity 
Proposed Area  
(square feet) 

Stormwater Infiltration Basin 12,120 
Site Grading  7,090 
Buffer Zone Restoration 8,800 

Net Alteration 10,410 
 

Table 3-3 Detailed Breakdown of All Proposed Activities Within the 200-Ft Riverfront Area 

Activity 
Proposed Area  
(square feet) 

Stormwater Infiltration Basin 20,410 
Site Grading  6,200 
Riverfront Area Restoration 13,360 

Net Alteration 13,250 
 

4.0 Regulatory Compliance 

As described in the following sections, the Project has been designed to comply with all applicable 
regulatory performance standards for Riverfront Area and Buffer Zone prescribed under the 
Massachusetts Wetlands Protection Act Regulations and the Medway Wetlands Protection Bylaw 
and Regulations 

4.1  Compliance with Massachusetts Wetland Protection Act Regulations 

4.1.1 Activities within the Buffer Zone (310 CMR 10.02 (2) (b)) 

The Project has been designed such that the majority of proposed activities within the Buffer Zone 
are within either previously developed or early successional (previously cut areas) cover types. As 
presented in more detail in Section 5.0 and as shown on the Project Plans in Attachment E, a 
detailed erosion and sediment control plan will be implemented to ensure there are no direct or 
indirect impacts to the BVW on the Project Site from construction of the Project. All proposed 
activities within the 100-foot BZ are 50 feet or greater from any portion of the BVW boundary, 
with the closest limit of work approximately 50 feet from the BVW. 

Also, a shadow study has been completed to demonstrate that the proposed retaining/sound wall 
will not cause any harm to areas within the buffer zone. The study simulated the shading effects 
from the retaining/sound wall during the spring (March), summer (June), fall (September), and 
winter (December) seasons and during several intervals of the daytime period (9 am, 12 pm, and 
3 pm). The shadow study is included as Attachment C. As demonstrated in this study, during all 
seasons, shade from the retaining wall/sound wall is cast into the interior of the BESS facility from 
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daybreak through sometime between 12 pm and 3 pm. The vegetation on the outward facing side 
of the retaining/sound wall will receive at least 6 hours of full sun each day throughout all seasons, 
allowing them to continue to thrive and will not suffer any harm from the presence of the 
retaining wall/sound wall.  

4.1.2 Activities within the Riverfront Area (310 CMR 10.58 (4)) 

The performance standards applicable to proposed activities within the Riverfront Area are found 
at 310 CMR 10.58(4)(a) through (d) and the following paragraphs provide an overview of how the 
Project will comply with each applicable standard.  

(a) Protection of Other Resource Areas. The work shall meet the performance standards for 
all other resource areas within the riverfront area, as identified in 310 CMR 10.30 (Coastal 
Bank), 10.32 (Salt Marsh), 10.55 (Bordering Vegetated Wetland), and 10.57 (Land Subject 
to Flooding). When work in the riverfront area is also within the buffer zone to another 
resource area, the performance standards for the riverfront area shall contribute to the 
protection of the interests of M.G.L. c. 131, § 40 in lieu of any additional requirements that 
might otherwise be imposed on work in the buffer zone within the riverfront area. 

A BVW extends from the west bank of Center Brook and into the Riverfront Area. No work is 
proposed within the BVW and there are no other MWPA wetland resource areas in the RFA.   

(b) Protection of Rare Species. No project may be permitted within the riverfront area which 
will have any adverse effect on specified habitat sites of rare wetland or upland, vertebrate 
or invertebrate species, as identified by the procedures established under 310 CMR 10.59 or 
10.37, or which will have any adverse effect on vernal pool habitat certified prior to the 
filing of the Notice of Intent. 

The Project Site is not located within any areas mapped as documented habitat for state-listed 
rare species.  

(c) Practicable and Substantially Equivalent Economic Alternatives. There must be no 
practicable and substantially equivalent economic alternative to the proposed project with 
less adverse effects on the interests identified in M.G.L. c. 131 § 40. 

Project Purpose 

The proposed Project will add a reliable electric resource that can provide multiple products 
and services interchangeably, including capacity, peak load shaving or shifting, managing 
renewable energy intermittency, transmission support functions, and ancillary services all 
within a region that ISO-NE has identified as deficient and in need of additional capacity to 
support overall grid reliability. Moreover, the Project is being proposed in furtherance of the 
Commonwealth of Massachusetts’ goal to achieve 1,000 MWh of battery storage by 2025. 
This Project would provide 500 MWh towards that goal. 
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The Project was awarded a capacity contract in the Southeastern New England (“SENE”) 
capacity zone, via the Forward Capacity Auction (“FCA”) 15, for operations commencing on 
June 1, 2024. The SENE capacity zone is a region comprised of Northeastern Massachusetts, 
Greater Boston, Southeastern Massachusetts, and Rhode Island. Capacity contracts support 
electric grid reliability and can be especially important to serve customer load during periods 
of high demand, such as a hot summer afternoon with significant air conditioning load. 
Medway Grid has been designed to participate in ISO-NE’s Forward Capacity Market (“FCM”) 
and will contribute to system reliability with its 250 MW capacity within ISO-NE’s SENE 
capacity zone.  

Alternatives Considered 

The Proponent considered the following alternatives to the Project to reduce proposed 
activities within the RFA of Center Brook on the Project Site.  

• The Proponent considered whether it was possible to use other types of commercially 
available battery cabinets from other manufacturers to reduce the Project’s required 
footprint. All commercially available battery cabinets are roughly the same size and use 
of another manufacturer’s battery cabinets would not result in reductions of the Project 
footprint within the RFA.  

• The Proponent considered alternative project layouts to minimize proposed work in the 
200-foot RFA on the Project Site. The design proposed for the BESS as presented herein 
locates activities outside of the riverfront area on the Project Site to the maximum extent 
feasible. Specifically, during design, the project components were shifted as far west as 
possible on the Project Site, such that zoning relief is required from side yard setbacks. As 
outlined herein, the proposed design seeks to avoid the RFA on the Project Site and/or to 
locate necessary project component’s within previously developed areas or areas 
previously harvested for timber within the RFA.      

• The Proponent considered alternative stormwater management features, such as 
underground infiltration basins, to treat stormwater and to locate stormwater 
management features outside of the RFA. The proposed design presents the most 
effective stormwater management system for the Project Site that will allow for 
compliance with state and local standards, including the RMAT Climate Resilience Design 
Guidelines.  

• The Proponent considered the potential size of the stormwater management basin to 
comply with the current state and local standards, but to eliminate consideration and 
factoring in the RMAT Climate Resilience Design Guidelines. If the Project were designed 
for the current NOAA Atlas 14 rainfall data (local standard) and not the Future Projected 
2050 data (MEPA Policy- RMAT Standards) the size of the basin would be reduced by 
approximately 25% or approximately 5,400 square feet in the Riverfront Area.  
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(d) No Significant Adverse Impact. The work, including proposed mitigation measures, must 
have no significant adverse impact on the riverfront area to protect the interests identified 
in M.G.L. c. 131, § 40.  

1. Within 200 foot riverfront areas, the issuing authority may allow the alteration of up 
to 5000 square feet or 10% of the riverfront area within the lot, whichever is greater, on 
a lot recorded on or before October 6, 1997 or lots recorded after October 6, 1997 subject 
to the restrictions of 310 CMR 10.58(4)(c)2.b.vi., or up to 10% of the riverfront area 
within a lot recorded after October 6, 1997, provided that:  

a. At a minimum, a 100-foot-wide area of undisturbed vegetation is provided. This 
area shall extend from mean annual high-water along the river unless another 
location would better protect the interests identified in M.G.L. c. 131 § 40. If there 
is not a 100-foot-wide area of undisturbed vegetation within the riverfront area, 
existing vegetative cover shall be preserved or extended to the maximum extent 
feasible to approximate a 100-foot-wide corridor of natural vegetation. Replication 
and compensatory storage required to meet other resource area performance 
standards are allowed within this area; structural stormwater management 
measures may be allowed only when there is no practicable alternative. Temporary 
impacts where necessary for installation of linear site-related utilities are allowed, 
provided the area is restored to its natural conditions. Proposed work which does 
not meet the requirement of 310 CMR 10.58(4)(d)1.a. may be allowed only if an 
applicant demonstrates by a preponderance of evidence from a competent source 
that an area of undisturbed vegetation with an overall average width of 100 feet 
will provide equivalent protection of the riverfront area, or that a partial rebuttal 
of the presumptions of significance is sufficient to justify a lesser area of undisturbed 
vegetation; 

As presented in Table 3-1, the Project includes 26,610 square feet of activities within the 
198,880 square feet of RFA on the Project Site. However, as presented in Table 3-3, 
approximately 20,410 square feet of this total is associated with a structural stormwater 
management measure and an area of approximately 13,360 square feet of previously 
developed RFA will be restored. There are no proposed alterations within currently 
undisturbed areas of the 100-foot Inner Riparian Zone of the RFA. In addition, all proposed 
alterations within the RFA are either within previously developed areas or within the early 
successional (previously cut areas) cover types. There are no proposed activities within 
RFA areas characterized as undisturbed or mature forest. Project features proposed 
within the RFA include the infiltration basin, site grading and retaining walls. For the most 
part, these features will replace existing residences and other structures currently present 
in these areas. In summary, the net alteration of RFA on the Project Site is 13,250 square 
feet or 6.6% of the total RFA on the Project Site.  
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As mentioned above, the Project will result in an improvement to the existing RFA on the 
Project Site by restoring and/or enhancing approximately 13,360 square feet of previously 
developed portions of the RFA of Center Brook. This area is shown on the project plans 
submitted in Attachment E. A detailed planting plan has been developed for this area, 
which includes native trees, shrubs, and herbaceous vegetation. This RFA 
restoration/enhancement area is depicted on the landscape plan that is included in the 
attached plan set in Attachment E.  

b. Stormwater is managed according to standards established by the Department 
in its Stormwater Policy. 

The proposed stormwater management system has been designed in accordance with 
the Massachusetts Stormwater Management Handbook, the Massachusetts Erosion and 
Sediment Control Guidelines for Urban and Suburban Areas, and the Town of Medway’s 
Stormwater Management and Land Disturbance Bylaw, as well as in consideration of the 
Resilient Massachusetts Action Team (RMAT) Climate Resilience Design Guidelines for a 
Tier 3 project. Attachment F provides details.  

c. Proposed work does not impair the capacity of the riverfront area to provide 
important wildlife habitat functions. Work shall not result in an impairment of the 
capacity to provide vernal pool habitat identified by evidence from a competent 
source, but not yet certified. For work within an undeveloped riverfront area which 
exceeds 5,000 square feet, the issuing authority may require a wildlife habitat 
evaluation study under 310 CMR 10.60.  

Staff ecologists from Epsilon Associates evaluated the Project Site and the surrounding 
area for potential wildlife use during a site visit on June 2, 2022. In summary, and as 
illustrated in Figure B-3  in Attachment B and presented in Table 2-1, the BESS and its 
associated facilities are proposed predominantly within previously developed areas 
associated with the existing residences and automotive repair facility on the Project Site. 
The remainder of the proposed BESS facility, not within previously developed areas, is 
near existing residences and/or the automotive repair facility. The residences and auto 
repair facility both have had longstanding human activity that limited wildlife use of these 
areas, and which directed wildlife movement around them. Figure B-3 shows the existing 
wildlife corridors documented by Epsilon Associates ecologists in June 2022. Based upon 
field observations of tracks and other signs, wildlife currently appears to move around 
the developed areas of the existing residences and the automotive repair shop. They use 
the existing utility corridor to the west, and the riparian corridor associated with Center 
Brook to the east as travel corridors and as feeding and cover habitat. The proposed 
Project will not change or affect these patterns as the proposed walls will be in or within 
proximity to the existing residences and automotive repair shop and retain the corridors 
for wildlife to move through the area in the same manner as they do now. In addition, as  
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demonstrated in Table 2-1, over 3.2 acres of mature upland/wetland forested areas will 
be preserved and left undeveloped allowing continued use by wildlife in the area. In 
conclusion, the Project will have no adverse effect on wildlife habitat in the RFA. 

Staff ecologists from Epsilon Associates completed a Simplified Wildlife Habitat 
Evaluation, as per Mass DEP’s Wildlife Habitat Protection Guidance for Inland Wetlands, 
on March 29, 2023. The purpose of this evaluation is to document the presence of 
important wildlife habitat features within the RFA and to consider if the proposed Project 
will have an adverse effect on these features, if any exist. The Simplified Wildlife Habitat 
Evaluation form is included as Attachment D. None of the important habitat features 
listed on the Appendix A-Simplified Wildlife Habitat Evaluation Form are present in areas 
of activities proposed in the RFA. The Project includes the construction of a retaining wall 
within the RFA, however, as explained above, this will not restrict wildlife movement. The 
areas where the retaining wall is proposed are currently developed as part of a single-
family residence or have previously been harvested for timber. In addition, the retaining 
wall will not block any existing wildlife travel corridors and is oriented such that wildlife 
will be able to move unimpeded around the site and within the areas of the RFA to be 
restored or left undisturbed on the Project Site. 

d. Proposed work shall not impair groundwater or surface water quality by 
incorporating erosion and sedimentation controls and other measures to attenuate 
nonpoint source pollution. 

Attachment E provides these details.  

4.2  Compliance with Medway Wetland Protection Bylaw and Regulations 

The following sections of the local wetland regulations apply to the Project and are in 
addition to the MWPA regulation performance standards discussed in Section 4.1.   Note 
that under Section 28 of the local regulations, the Medway Conservation Commission 
accepts and adopts the definitions, requirements, and performance standards for 
Riverfront Area as specified in the Massachusetts Department of Environmental 
Protection’s Wetlands Regulations in 310 CMR 10.58. Also, under Section 30 of the local 
regulations, the Medway Conservation Commission accepts and adopts the definitions, 
requirements, and performance standards for Wildlife Habitat as specified in the 
Massachusetts Department of Environmental Protection’s Wetlands Regulations in 310 
CMR 10.00.    
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4.2.1 Activities within the Buffer Zone 

SECTION 26 – REGULATION GOVERNING ACTIVITY IN THE 100 FOOT BUFFER ZONE 

26.06 MINIMUM PERFORMANCE STANDARDS  

As set forth more specifically below, it is the intent of the Commission to protect, 
either by condition or by legal restriction, as much of the 100-foot buffer zone as 
possible. Regardless, the first 25 feet of the buffer zone closest to the wetland line 
will be considered by the Commission to be of primary concern within the buffer.  

a. No Disturb Setback. Except as permitted by the Commission, no work shall be 
allowed within 25 feet of wetland resource areas identified in these rules and 
regulations (exclusive of the 100-foot buffer zone). This provision shall establish 
a permanent vegetative buffer between wetland resource areas and developed 
areas. No removal of vegetation will be permitted within this 25-foot setback 
except as specifically waived by the Commission under Section 29. 

b. No Build Setback. No structure shall be built within 25 feet from any Resource 
Area. (Exclusive of the 100-foot buffer zone) without a waiver by the 
Commission under Section 7. Structures are discouraged between 25 and 50 feet 
from any Resource Area (exclusive of the 100-foot buffer zone). A 75-foot 
minimum No Build Setback shall apply under any of the following 
circumstances: 1. the Commission identifies critical wildlife, fish or plant 
habitat; 2. The Resource Area is located within a Water Resource Protection 
Overlay District, Zone II, or an ACEC; 3. the Buffer Zone includes a slope that 
cannot be conditioned to protect the Resource Area; 4. the Commission 
otherwise identifies a sensitive receptor Resource Area.  

This local regulation requires a 25-foot No Disturbance Setback from the BVW. 
The Project has been designed to comply with this local setback requirement. The 
closest limit of work within the 100-foot Buffer Zone is approximately 50 feet 
from the BVW edge.  

4.2.2 Vegetation Removal and Replacement 

SECTION 23 - VEGETATION REMOVAL AND REPLACEMENT 

23.b. No vegetation in a resource area protected by the Bylaw shall be damaged, 
extensively pruned, or removed without written approval by the Commission and 
in-kind replacement.  

23.e. Application for Removal. For all projects, the application for vegetation 
removal shall be submitted as part of the application for permit or Notice of Intent 
as described by the Bylaw and these regulations. 
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These sections of the local regulations prescribe the process for removal and in-kind 
replacement for vegetation. For trees, the replacement quantity is based upon the 
diameter at breast height of the existing tree to be removed. For shrubs, the 
replacement quantity is based upon the approximate density of shrubs to be 
removed. 

Staff ecologists from Epsilon Associates completed an inventory of all the trees to be 
removed within the limits of work on the Project Site. In addition, the overall density 
of shrub species within the limits of work was also assessed. Table 4-1 presents a 
summary of trees to be removed along with the in-kind replacement quantities 
required as per Section 23 of the local regulations. Based on the inventory completed 
by Epsilon, there are a total of 20 trees to be removed within the limits of work that 
would require 30 trees to be planted.  The trees to be removed, as well as the 
proposed location of the mitigation plantings, are provided in the plan set included 
as Attachment E.  

Table 4-1 Tree Removal and In-Kind Replacement 

Species 
(Common Name) 

Existing Diameter at Breast 
Height (inches) 

Required In-Kind 
Replacement Ratio 

(specimens to be planted) 
Red Oak 18 2 
Red Maple 12 2 
White Pine 30 3 
Red Maple 12 2 
White Oak 12 2 
Red Maple 18 2 
Poplar 5 1 
Grey Birch 6 1 
Poplar 5 1 
Poplar 6 1 
Red Maple 5 1 
Poplar 5 1 
Poplar 5 1 
Red Oak 7 1 
Black Oak 6 1 
Red Maple 10 2 
Red Maple 6 1 
Red Maple 6 1 
Shagbark Hickory 8 2 
White Pine 10 2 

Total Tree Specimens Required for Replacement 30 
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For the most part, within the proposed limits of work on the Project Site within the 
Commission’s jurisdiction, the shrub layer presently is sparse either due to the thick 
sapling understory or the presence of existing lawn areas.  The proposed restoration 
area includes planting shrub species at the same low-density ratio as within the 
proposed limits of work.  

4.3 Consistency with Town of Medway Stormwater and Land Disturbance Bylaw  

With this NOI, the Proponent is filing a separate application for a Stormwater Management and 
Land Disturbance Permit with the Medway Conservation Commission in accordance with Section 
26.5 of Medway General Bylaws Article XXVI. The following bullets provide an overview of the 
Project’s compliance with the local stormwater and land disturbance bylaw. Attachments E and F 
of this NOI, provides all the specific plans and details required to demonstrate consistency with 
the Town of Medway Stormwater and Land Disturbance Bylaw.  

• The Project will not create any illicit connection to the Town’s Municipal Separate 
Stormwater Sewer System (“MS4”).  

• The stormwater management system for the Project has been designed using the most 
current Massachusetts Stormwater Management Standards and the NOAA Atlas 14 
precipitation rates (see Attachment F).  

• A Stormwater Operations and Maintenance Plan for Construction is presented in 
Attachment F. 

• An Erosion and Sediment Control Plan (see Attachment E) has been developed and is 
included in this application.  

• A Post-Construction Management Plan is presented in Attachment F.  

5.0 Avoidance, Minimization and Mitigation Measures 

The following sections outline the Best Management Practices (BMPs) to be implemented during 
the construction phase of the Project to ensure that potential impacts to adjacent wetland 
resource areas are avoided, minimized, and mitigated to the extent feasible.  

5.1 Construction Phase Methods and Considerations 

5.1.1 Soil Erosion and Sediment Controls 

Sediment control barriers will be installed between the limits of work and adjacent wetland 
resource areas as shown on the Project Plans in Attachment E. Where installed, erosion and 
sediment control barriers will also serve the function of demarcating the limits of work. In 
addition: 
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• The Contractor will be required to maintain a reserve supply of Erosion and & Sediment 
(E&S) controls to make repairs, as necessary; 

• E&S controls will be inspected prior to and after significant precipitation events and 
repaired as necessary; 

• Following completion of the work, disturbed areas will be restored; and   

• Erosion and sediment controls will be maintained until their removal is authorized by 
the Medway Conservation Commission unless they are designed to remain in place. 

In addition, the Project qualifies for coverage under the USEPA Construction General Permit 
(“CGP”) for Stormwater Discharges from Construction Sites, which requires a proponent to 
develop and maintain a Stormwater Pollution Prevention Plan (“SWPPP”) for the Project that will 
identify controls to be implemented to mitigate the potential for erosion and sedimentation from 
soil disturbance during construction. Proposed work within the 100-foot Buffer Zone will include 
the use of BMP’s such as erosion control barriers to establish limits of work and to ensure that 
there are no short or long-term impacts to adjacent wetland resource areas. In addition, all 
stockpiles (if necessary) will be located outside of the 100-foot Buffer Zone.  

The SWPPP will include a construction personnel contact list, a description of the proposed work, 
stormwater controls and spill prevention measures, and inspection practices to be implemented 
for the management of construction-related storm water discharges from the Project. The SWPPP 
will be adhered to by the contractor during all phases of Project construction. The Proponent will 
require that the construction contractor designate a construction supervisor or equivalent to be 
responsible for coordinating regular inspections and compliance with CGP and Order of 
Conditions requirements. This person will be responsible for providing appropriate training and 
direction to the other members of the construction crew regarding work methods as they relate 
to permit compliance and construction mitigation commitments. Additionally, construction 
personnel will undergo pre-construction training on appropriate environmental protection and 
compliance obligations prior to the start of construction of the Project. Regular construction 
progress meetings will be held to reinforce contractor awareness of these mitigation measures. 

All proposed soil erosion and sediment control details are provided in Attachment E.  

5.1.2 Spill Prevention and Containment 

During construction, a spill containment kit will be kept on site at all times. Personnel will be 
available to respond quickly in the case of a leak or spill. Equipment will be kept in a condition 
that prevents leakage or discharge of pollutants. Fuel, oil, hydraulic fluids, petroleum products 
and/or other chemicals will be stored in water-tight containers to minimize their exposure to 
precipitation and storm water. Refueling and storage of equipment/chemicals will not be 
permitted within 100-feet of vegetated wetland resource areas. If there is an accidental release 
of petroleum product during construction, the Medway Conservation Commission will be notified 
after the appropriate emergency response agencies.  
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Site Locus Map
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Site Locus Map (Tax Parcels)
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection – Wetlands program 

Wildlife Habitat Protection Guidance 
Appendix A: Simplified Wildlife Habitat Evaluation 
Project Information 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

Medway Grid Energy Storage Project - 49 Milford Street (Route 109), Medway, MA 
Project Location (from NOI) 

Marc Bergeron 
Name of Person Completing Form 

March 29, 2023 
Date 

Important Habitat Features 
Direct alterations to the following important habitat features in resource areas may be permitted only if 
they will have no adverse effect (refer to Section V). 

Habitat for state-listed animal species (receipt of a positive opinion or permit from MNHESP shall 
be presumed to be correct. Do not refer to Section V). 

Sphagnum hummocks and pools suitable to serve as nesting habitat for four-toed salamanders 

Trees with large cavities (>18" tree diameter at cavity entrance) 

Existing beaver, mink or otter dens 

Areas within 100 feet of existing beaver, mink or otter dens (if significant disturbance) 

Existing nest trees for birds that traditionally reuse nests (bald eagle, osprey, great blue heron) 

Land containing freshwater mussel beds 

 Wetlands and waterbodies known to contain open water in winter with the capacity to serve as 
waterfowl winter habitat 

Turtle nesting areas 

 Vertical sandy banks (bank swallows, rough-winged swallows or kingfishers) 

The following habitat characteristics when not commonly encountered in the surrounding area: 

Stream bed riffle zones (e.g. in eastern MA) 

Springs 

Gravel stream bottoms (trout and salmon nesting substrate) 

Plunge pools (deep holes) in rivers or streams 

Medium to large, flat rock substrates in streams 

None of the important habitat features listed above are present in the areas proposed for 
alteration.  In addition, none of the habitat characteristics are in the immediate area of the Project 
Site or are commonly present in the surrounding area.  Refer to Attachment A, Section 4.1.2 for 
more details regarding wildlife habitat features on the Project Site and within proposed alteration 
areas.  
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection – Wetlands program 

Wildlife Habitat Protection Guidance 
Appendix A: Simplified Wildlife Habitat Evaluation 
Activities 

When any one of the following activities is proposed within resource areas, applicants should 
complete a Detailed Wildlife Habitat Evaluation (refer to Appendix B). 

Activities located in mapped “Habitat of Potential Regional or Statewide Importance” 

Activities affecting certified or documented vernal pool habitat, including habitat within 100’ of a 
certified or documented vernal pool when within a resource area 
Activities in bank, land under water, bordering land subject to flooding (presumed significant)  

where alterations are more than twice the size of thresholds 
Activities affecting vegetated wetlands >5000 sq. ft. occurring in resource areas other than 
Bordering Vegetated Wetland 

Activities affecting the sole connector between habitats >50 acres in size 

Installation of structures that prevent animal movement 

Activities for the purpose of bank stabilization using hard structure solutions that significantly 
affect ability of stream channel to shift and meander, or disrupt continuity in cover that would 
inhibit animal passage 

Dredging (greater than 5,000 sf) 

The Project includes the installation of fencing and walls, however, as explained in more detail in 
Attachment A, Section 4.1.2 will not prevent animal movement on and around the Project Site.
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TREE SURVEYED TREE LEGEND

NUMBER SPECIES DBH
(Inches) STATUS

1 WHITE PINE 28 TO BE
PROTECTED

2 WHITE OAK 30 TO BE
PROTECTED

3 RED OAK 18 TO BE
REMOVED

4 RED MAPLE 12 TO BE
REMOVED

5 WHITE PINE 30 TO BE
REMOVED

6 RED MAPLE 12 TO BE
REMOVED

7 WHITE OAK 12 TO BE
REMOVED

8 RED MAPLE 18 TO BE
REMOVED

9 POPLAR 5 TO BE
REMOVED

10 GREY BIRCH 6 TO BE
REMOVED

11 POPLAR 5 TO BE
REMOVED

12 POPLAR 6 TO BE
REMOVED

13 RED MAPLE 5 TO BE
REMOVED

14 POPLAR 5 TO BE
REMOVED

15 POPLAR 5 TO BE
REMOVED

16 RED OAK 7 TO BE
REMOVED

17 RED MAPLE 6 TO BE
REMOVED

18 RED MAPLE 6 TO BE
REMOVED

19 WHITE PINE 10 TO BE
REMOVED

20 RED MAPLE 10 TO BE
REMOVED

21 SHAGBARK
HICKORY 8 TO BE

REMOVED

22 BLACK OAK 6 TO BE
REMOVED

Date: 6/6/2023  Time: 13:53  User: jpark  Style Table: Langan.stb  Layout: CD101 Document Code: 151033401-0501-CD101-0101

©
La

ng
an

20
23

www.langan.com

100 Cambridge Street, Suite 1310
Boston, MA 02114

T: 617.824.9100 F: 617.824.9101



Date: 6/7/2023  Time: 09:49  User: jpark  Style Table: Langan.stb  Layout: CG101 Document Code: 151033401-0501-CG101-0101

©
La

ng
an

20
23

www.langan.com

100 Cambridge Street, Suite 1310
Boston, MA 02114

T: 617.824.9100 F: 617.824.9101



Date: 6/6/2023  Time: 13:54  User: jpark  Style Table: Langan.stb  Layout: CG501 Document Code: 151033401-0501-CG501-0101

©
La

ng
an

20
23

www.langan.com

100 Cambridge Street, Suite 1310
Boston, MA 02114

T: 617.824.9100 F: 617.824.9101



Date: 6/7/2023  Time: 09:53  User: jpark  Style Table: Langan.stb  Layout: CG502 Document Code: 151033401-0501-CG501-0102

©
La

ng
an

20
23

www.langan.com

100 Cambridge Street, Suite 1310
Boston, MA 02114

T: 617.824.9100 F: 617.824.9101



Date: 6/6/2023  Time: 13:55  User: jpark  Style Table: Langan.stb  Layout: CG503 Document Code: 151033401-0501-CG501-0103

©
La

ng
an

20
23

www.langan.com

100 Cambridge Street, Suite 1310
Boston, MA 02114

T: 617.824.9100 F: 617.824.9101



TREE SURVEYED TREE LEGEND

NUMBER SPECIES DBH
(Inches) STATUS

1 WHITE PINE 28 TO BE
PROTECTED

2 WHITE OAK 30 TO BE
PROTECTED

3 RED OAK 18 TO BE
REMOVED

4 RED MAPLE 12 TO BE
REMOVED

5 WHITE PINE 30 TO BE
REMOVED

6 RED MAPLE 12 TO BE
REMOVED

7 WHITE OAK 12 TO BE
REMOVED

8 RED MAPLE 18 TO BE
REMOVED

9 POPLAR 5 TO BE
REMOVED

10 GREY BIRCH 6 TO BE
REMOVED

11 POPLAR 5 TO BE
REMOVED

12 POPLAR 6 TO BE
REMOVED

13 RED MAPLE 5 TO BE
REMOVED

14 POPLAR 5 TO BE
REMOVED

15 POPLAR 5 TO BE
REMOVED

16 RED OAK 7 TO BE
REMOVED

17 RED MAPLE 6 TO BE
REMOVED

18 RED MAPLE 6 TO BE
REMOVED

19 WHITE PINE 10 TO BE
REMOVED

20 RED MAPLE 10 TO BE
REMOVED

21 SHAGBARK
HICKORY 8 TO BE

REMOVED

22 BLACK OAK 6 TO BE
REMOVED
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NOTES:
1. SEE SOIL EROSION &  SEDIMENT CONTROL PLAN FOR LOCATION OF HAYBALE BARRIER

PROFILE

PLAN

SECTION A-A

ALL CONCRETE
TRUCKS SHALL
WASHOUT HERE

WASHOUT SIGN

ALTERNATE SECTION
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EXECUTIVE SUMMARY 

This stormwater management report has been prepared in support of the proposed battery 

energy storage system (BESS) known as the Medway Grid Energy Storage Project in Medway, 

Massachusetts.  

Project Description 

The project consists of the installation of a new battery storage system on an existing 10.6-acre 

site consisting of 4 parcels located at 47, 49, 53 and 55 Milford Street in Medway, 

Massachusetts. As part of this development, battery energy storage system modules consisting 

of lithium-ion batteries housed in above-ground storage cabinets and transformers on pier-

supported concrete slabs will be installed on the site with an ancillary electric substation located 

on the southern side of the parcel. A proposed transmission interconnection will allow the power 

stored at the facility to be transported to Eversource Energy’s existing West Medway Substation, 

located to the south of the property.   

Regulatory Authority 

Methodologies for stormwater management proposed for the site are in compliance with the 

Medway General Bylaws Article XXVI for Stormwater Management and Land Disturbance 

(5/10/21). The Conservation Commission shall be the permitting authority as land within the 100-

foot buffer zone will be disturbed and is subject to the town of Medway’s Wetland Protection 

Bylaw. 

The project proposes to disturb more than 20,000 square feet and the addition of 10,000 square 

feet or more of impervious surface and is therefore regulated under the Stormwater 

Management and Land Disturbance Bylaw. A completed Land Disturbance Permit Application 

will be required for the project. 

This submittal includes the following:  

o Completed Land Disturbance Application form  

o Erosion and Sediment Control Plans (Section 9.0 and Drawings attached herein) 

o Drainage calculations in compliance with Massachusetts Stormwater Standards (Section 

2.2) 

o Stormwater Operations and Maintenance Plan (Section 9.0, Appendix I, and Drawings 

attached herein) 
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o Post-construction Stormwater Management Plan (Sections 1.0 – 10.0, Appendix A - L, 

and Drawings attached herein) 

o Long-Term Stormwater Operations and Maintenance Plan (Appendix I) 

o Permits received for the project to date 

The stormwater management system has been designed in accordance with the town of 

Medway’s Stormwater Management and Land Disturbance Bylaw, the Massachusetts 

Department of Environmental Protection (MasssDEP) Stormwater Handbook, the Resilient 

Massachusetts Action Team (RMAT) Climate Resilience Design Standards & Guidelines 

(4/1/2021), and the U.S. Environmental Protection Agency’s (EPA) National Pollutant Discharge 

Elimination System (NPDES). 

Stormwater Management 

The project proposes to disturb ± 6.66-acres of land, resulting in approximately 2.2-acres of 

impervious surfaces for battery cabinets, equipment pads, and paved internal access roads.  

Stormwater runoff generated on site and from adjacent properties will be captured through a 

system of dry wells connected to a perforated and closed pipe network system and routed to an 

infiltration basin prior to discharging to riprap outlet protection upstream of the existing wetlands 

on site. Swales are implemented to direct off-site stormwater runoff around the perimeter of the 

site from neighboring properties.  

Summary 

It is the opinion of this office and the findings of this report that the proposed stormwater system, 

as designed, will effectively manage quality and quantity of stormwater runoff for the proposed 

development in accordance with the town of Medway’s and the MassDEP’s regulations. 



=
=
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1.0 INTRODUCTION 

1.1 General 

This stormwater management report has been prepared in support of the proposed 

battery energy storage system (BESS) development located along Milford Street (Route 

109) in Medway, Massachusetts.  The project includes the development of the site to 

install battery energy storage system modules consisting of lithium ion batteries housed 

in above-ground storage cabinets and transformers on pier-supported concrete slabs  . 

The site will include two paved internal circulation drives, four parking spaces and an 

electric substation in the southern portion of the lot, encompassed by security fences on 

all sides and sound attenuation walls along the east and west sides of the property. This 

report outlines the engineering design and methodologies of stormwater conveyance and 

management system for the project.  

The project will result in an increase of approximately 1.2 acres of impervious surfaces on 

site. 2.2 total acres of impervious surfaces are proposed, with 1.4 acres derived from the 

battery storage structures and foundation systems, and 0.8 acres derived from paved 

access drives internal to the site.  

Table 1.1.1: Impervious Area 

 Existing Condition  Proposed Condition  

Impervious Area 1.0 acres 2.2 acres (see note) 

Pervious Area 9.6 acres 8.4 acres (see note) 

Note: 2.2 acres of paved area, 2.3 acres is crushed stone, and 6.1 acres is pervious 

vegetated area. 

1.2 Site Location 

The project site consists of four existing parcels, 49, 53, 55 and 61 Milford Street, 

combined to encompass a total of 10.6 acres and referred to collectively as the site. The 

49 Milford Street parcel contains two residences and one additional building. The 53 

Milford Street parcel contains an automotive repair shop and associated parking lot. The 

55 Milford Street parcel contains an existing residence with various garages, barns and 

sheds. The 61 Milford Street site contains a portion of an existing gravel drive and is 

largely undeveloped. The site is bound by Milford Street (Route 109) to the north, 

residential properties along Little Tree Road to the east, undeveloped wooded areas 

buffering Eversource Energy’s existing West Medway Substation and Exelon Power’s 
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West Medway Generating Station to the south, and an existing Eversource electric 

transmission corridor to the west.   

1.3 Existing Conditions 

The site contains approximately 0.9 acres of developed area consisting of three 

residences and an automotive repair shop, with the remaining 9.7 acres undeveloped as 

forested and wetland areas.  

A bordering vegetated wetland area surrounding Center Brook is located along the 

eastern property boundary and extends offsite to the neighboring residential properties. 

Center Brook is a perennial water body flowing from north to south to the east of the site 

property line and is a tributary to the Charles River. The site is in the Charles River 

Watershed. The Charles River Watershed has a phosphorous and pathogen TMDL (Total 

Maximum Daily Load). The site is not located within the 100-year floodplain. State and 

local resource areas on site include a 200-ft riverfront area, bordering vegetated wetlands 

and the 100-ft buffer zone to the wetlands. The site generally slopes from west (el. ± 266) 

to east (el. ± 224) toward the wetland areas. An additional 5.2 acres of area located on 

the parcel west of the site is included in the existing conditions analysis as stormwater 

runoff is directed on site from this area. Stormwater runoff from site is directed to four 

points of analysis in the existing conditions: Milford Street to the west, an existing catch 

basin located along Milford Street to the east,=the wetlands to the east, and a wooded 

area west of the project site. The site is divided into four watersheds.   

1.4 Project Description 

The proposed development consists of a 250-megawatt (MW) / 500 megawatt-hour 

(MWh) battery energy storage system (BESS), 345 kilovolt (kV) electric substation and 

345 kV underground transmission interconnection between the proposed substation and 

adjacent Eversource substation. The project will include the demolition of all existing 

structures on site for the development of the battery storage systems and electric 

substation. The battery storage containers will be Tesla Megapacks, consisting of stand-

alone cabinets supported by concrete slabs and pier foundations and surrounded by 

crushed stone. Each module consists of 1 medium voltage transformer, 2 Megapack 

battery cabinets and room allotted between units for future augmentation. This future 

augmentation area will house additional battery cabinets as needed throughout the life of 

the project. The modules will be placed in a back-to-back orientation, totaling 142 

Megapacks and 71 transformers on site.  
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Two points of access along Milford Street will be in the eastern and western corners of 

the site, respectively. The proposed paved access drives continue into the facility and 

connect to provide means of emergency access to and egress from the site. Four parking 

spaces, two located near each entrance, will be constructed to support maintenance 

personnel accessing the storage systems. The development will also include a substation 

that will be an ancillary structure to the battery storage systems. The substation will 

include the electrical equipment, substation building, security fencing, and crushed stone 

yard area. Areas on site not containing paved access drives or equipment will be covered 

in crushed stone.  

1.5 FEMA 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate 

Map (FIRM) panel No. 25021C0139E (July 7, 2021), the project is not located within any 

flood zone areas.   

1.6 Soil Conditions 

According to the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey, 

the site soil type is comprised of Whitman fine sandy loam, Charlton-Hollis-Rock outcrop, 

and Canton fine sandy loam.  

Soils are classified into hydrologic soil groups (HSG) to indicate the minimum rate of 

infiltration obtained for bare soil after prolonged wetting. The HSGs, which are A, B, C 

and D, are one element used to determine runoff curve numbers and analyzing 

stormwater characteristics of a site.  

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 
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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. 

The Web Soil Survey has classified the soils on site to be mostly hydrologic soil group B, 

with areas of A and D.  

Table 1.6.1: Site Soils 

Map Unit Symbol Map Unit Name HSG Rating 

73A Whitman fine sandy loam, 0 to 3 percent 

slopes, extremely stony 

D 

103B Charlton-Holis-Rock outcrop complex, 3 to 8 

percent slopes 

A 

422B Canton fine sandy loam, 0 to 8 percent 

slopes, extremely stony 

B 

422C Canton fine sandy loam, 8 to 15 percent 

slopes, extremely stony 

B 

 

2.0 STORMWATER MANAGEMENT CRITERIA 

2.1 Stormwater Management Regulations 

The purpose of the Stormwater Management Plan is to provide long-term protection of 

natural resources in and around the site. This is achieved by implementing stormwater 

quality and quantity control measures designed to reduce pollutant discharge from the 

site, maintain a level of stormwater recharge, and control discharge rates. 

The following regulations and guidelines where referenced for this project: 

• Massachusetts Stormwater Handbook (2008) 

• U.S. Environmental Protection Agency (EPA) National Pollutant Discharge 

Elimination System (NPDES) Stormwater Permit for Construction Activities 

(EPA, Federal Register, December 8, 1999 as amended). 
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• Massachusetts Erosion and Sediment Control Guidelines for Urban and 

Suburban Areas, Department of Environmental Protection, Bureau of Resource 

Protection (May 2003) 

• U.S. EPA’s NPDES Small Municipal Separate Storm Sewer Systems (MS4) 

General Permit (EPA, 2016). 

• Massachusetts Department of Transportation Project Development and Design 

Guide, Chapter 8 Drainage and Erosion Control (2006) 

 

• Town of Medway General Bylaws – Article XXVI Stormwater Management and 

Land Disturbance (2021) 

2.2 MassDEP Stormwater Performance Standards 

A summary of MassDEP Stormwater Performance Standards as well as a method of 

ensuring compliance with each standard are summarized below: 

1. No new stormwater conveyances may discharge untreated stormwater directly 

to or cause erosion in wetlands or waters of the Commonwealth. 

Response: New stormwater conveyances are routed through treatment 

practices to prevent discharge of untreated stormwater directly to 

wetlands and waters of the Commonwealth. Treatment features include 

crushed stone surfacing throughout the site, dry wells, and an infiltration. 

Permanent erosion control measures include rip rap outlet protection. 

These measures are intended to treat discharge and prevent erosion in 

wetlands or waters of the Commonwealth and are included in further 

detail in Section 4 and 7 and Appendices D-G of this report.  

2. Stormwater management systems shall be designed so that post-development 

peak discharge rates do not exceed pre-development peak discharge rates.  

This Standard may be waived for discharges to land subject to coastal storm 

flowage as defined in 310 CMR 10.04. 

Response: The development of this site will result in an overall decrease 

of peak discharge rates from the existing condition, as shown in Section 

3.4 of this report.  

3. Loss of annual recharge to groundwater shall be eliminated or minimized using 

infiltration measures including environmentally sensitive site design, low 

impact development techniques, stormwater best management practices, and 

good operation and maintenance. At a minimum, the annual recharge from the 

post-development site shall approximate the annual recharge from pre-
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development conditions based on soil type.  This Standard is met when the 

stormwater management system is designed to infiltrate the required recharge 

volume as determined in accordance with the Massachusetts Stormwater 

Handbook.   

Response: The required recharge volume as determined in accordance 

with the Massachusetts Stormwater Handbook is met and exceeded with 

the proposed recharge volumes for the development as shown in Section 

5 of this report. Best management practice selection of an infiltration 

basin and dry wells support the recharge of groundwater on site.  

4. Stormwater management systems shall be designed to remove 80% of the 

average annual post-construction load of Total Suspended Solids (TSS).  This 

Standard is met when: 

• Suitable practices for source control and pollution prevention are identified 

in a long- term pollution prevention plan, and thereafter are implemented 

and maintained; 

• Structural stormwater best management practices are sized to capture the 

required water quality volume determined in accordance with the 

Massachusetts Stormwater Handbook; and 

• Pretreatment is provided in accordance with the Massachusetts 

Stormwater Handbook.   

Response: Runoff from the project site will meet the water quality 

requirements by using on-site treatment practices such as dry wells and 

an infiltration basin. Water Quality Calculations and TSS Removal 

Worksheets can be found in Appendix D and E of this report.  

Stormwater Operations & Maintenance Procedures are included in 

Appendix I of this report. 

5. For land uses with higher potential pollutant loads, source control and pollution 

prevention shall be implemented in accordance with the Massachusetts 

Stormwater Handbook to eliminate or reduce the discharge of stormwater 

runoff from such land uses to the maximum extent practicable.  If through 

source control and/or pollution prevention all land uses with higher potential 

pollutant loads cannot be completely protected from exposure to rain, snow, 

snow melt, and stormwater runoff, the proponent shall use the specific 

structural stormwater BMPs determined by the Department to be suitable for 
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such uses as provided in the Massachusetts Stormwater Handbook.  

Stormwater discharges from land uses with higher potential pollutant loads 

shall also comply with the requirements of the Massachusetts Clean Waters 

Act, M.G.L. c. 21, §§ 26-53 and the regulations promulgated thereunder at 314 

CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00. 

Response: The proposed development does not include a Land Use with 

a Higher Potential Pollutant Load (LUHPPL) and is therefore not eligible 

to comply with this standard. 

6. Stormwater discharges within the Zone II or Interim Wellhead Protection Area 

of a public water supply and stormwater discharges near or to any other critical 

area require the use of the specific source control and pollution prevention 

measures and the specific structural stormwater best management practices 

determined by the Department to be suitable for managing discharges to such 

areas as provided in the Massachusetts Stormwater Handbook. A discharge is 

near a critical area, if there is a strong likelihood of a significant impact occurring 

to said area, taking into account site-specific factors.  Stormwater discharges 

to Outstanding Resource Waters and Special Resource Waters shall be 

removed and set back from the receiving water or wetland and receive the 

highest and best practical method of treatment.  A “storm water discharge” as 

defined in 314 CMR 3.04(2)(a)1 or (b) to an Outstanding Resource Water or 

Special Resource Water shall comply with 314 CMR 3.00 and 314 CMR 4.00.  

Stormwater discharges to a Zone I or Zone A are prohibited unless essential to 

the operation of a public water supply. 

Response: The project is not located within a Zone II or IWPA and does 

not discharge near to a critical area and is therefore not eligible to comply 

with this standard. 

7. A redevelopment project is required to meet the following Stormwater 

Management Standards only to the maximum extent practicable: Standard 2, 

Standard 3, and the pretreatment and structural best management practice 

requirements of Standards 4, 5, and 6. Existing stormwater discharges shall 

comply with Standard 1 only to the maximum extent practicable.  A 

redevelopment project shall also comply with all other requirements of the 

Stormwater Management Standards and improve existing conditions. 

Response: This project does not meet the definition of a redevelopment 

per the Massachusetts Stormwater Standards. While portions of the site 

are developed in the existing condition, the project proposes a net 
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increase in impervious area. The project is therefore not eligible to comply 

with this standard. 

8. A plan to control construction related impacts including erosion, sedimentation 

and other pollutant sources during construction and land disturbance activities 

(construction period erosion, sedimentation, and pollution prevention plan) shall 

be developed and implemented. 

All redevelopment projects shall fully comply with Standard 8. 

Response: Soil erosion and sediment control plans are included in the 

drawings of this report. These plans have been designed in accordance 

with the Massachusetts Erosion and Sediment Control Guidelines for 

Urban and Suburban Areas.  

9. A long-term operation and maintenance plan shall be developed and 

implemented to ensure that stormwater management systems function as 

designed. 

Response: Stormwater Operations & Maintenance Plan is included in 

Appendix I to ensure the proposed stormwater management system 

functions as designed throughout the life of the project.  

10. All illicit discharges to the stormwater management system are prohibited. 

Response: The stormwater management system designed for this site 

does not include any illicit discharges to the system. An illicit discharge 

compliance statement is included in Appendix J of this report.  

2.3 Town of Medway Stormwater Management and Land Disturbance 

Regulations 

The Stormwater Management and Land Disturbance Bylaw includes regulations for 

connections to the Municipal Separate Storm Sewer System (MS4) and Land Disturbance 

and Construction Activities. The town of Medway’s Stormwater Standards largely 

coincide with state standards as outlined in Section 2.2 above. Regulations imposed by 

the Town as well as a method of ensuring compliance with each standard are summarized 

below:  

MS4 Storm Drain Connections 

The project does not propose a connection to the MS4.  
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Land Disturbance and Construction Activity 

The total land disturbance from the project’s limit of work is greater than 20,000 square 

feet and is therefore subject to comply with the following standards and submittal 

requirements for a Land Disturbance Permit:  

a. Completed Land Disturbance Application Form 

Response: A completed Land Disturbance application form will be filed with the 

town of Medway Conservation Commission. A copy of the completed form for 

the project is included in Appendix L. 

 

b. Erosion and Sediment Control Plans  

Response: The Soil Erosion and Sediment Control plans containing the required 

information per Section 26.5.6 of the town of Medway Stormwater Bylaw can 

be found in Section 9.0 of this report and the CE Drawings included within this 

report. 

 

c. Drainage Calculations in Compliance with the most current Massachusetts 

Stormwater Management Standards and the National Oceanic and Atmospheric 

(NOAA) Atlas 14 precipitation rates  

 

Response: Compliance with the most current Massachusetts Stormwater 

Management Standards is outlined in Section 2.2 of this report, with supporting 

calculations in Appendices A-G. NOAAA precipitation rates and methodology 

used can be found in Section 3.1 of this report.  

 

d. Narrative on how the project meets the most current Massachusetts Stormwater 

Management Standards 

Response: Compliance with Massachusetts Stormwater Standards 1-10 is 

outlined above in Section 2.2 of this report. 

  

e. Construction Sequencing or Phasing Plan  

Response: Outlined information regarding the sequencing of construction and 

phasing is included in Section 9.2 of this report.  

 

f. Stormwater Operations and Maintenance Plan During Construction  

Response: A Construction Period Pollution Prevention and Erosion and 

Sedimentation Control Plan is outlined in Section 9.0 of this report. 

 

g. Post-Construction Stormwater Management Plan  

Response: A Post-Construction Stormwater Management Plan is outlined in 

this report containing information to evaluate the effectiveness of controlling 

the quality and quantity of stormwater runoff. The proposed design also 

includes the required information per Section 26.5.8 of the town of Medway 

Stormwater Bylaw as outlined herein.  
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h. Long-Term Operations and Maintenance Plan  

Response: A Long-Term Operations and Maintenance Plan containing the 

required information per Section 26.5.9 of the town of Medway Stormwater 

Bylaw is included in Appendix I of this report.  

 

3.0 STORMWATER QUANTITY 

3.1 Design Criteria 

Peak flow rates and flow volumes at all points of discharge from the site were analyzed 

to compare proposed discharge rates with the existing condition.   

The Resilient Massachusetts Action Team (RMAT) Standards and Guidelines were used 

to produce a climate resilient design. The RMAT Tool provides a preliminary climate 

change exposure and risk rating, and recommended design standards for projects. The 

output of the RMAT tool for this project recommended a Target Planning Horizon of 2050 

and a 50-year (2%) return period. The projected 24-hr Total Precipitation Depth for the 

given return period is 9 inches. Rainfall depths for Medway, Massachusetts were 

obtained from the National Oceanographic and Atmospheric Administration (NOAA). The 

NOAA values were then increased by ±23% to correspond to the 50-year (2%) storm as 

recommended by the MA Resilience Design Tool. The remaining projected depths were 

extrapolated from that depth, summarized in Table 3.1.1 below:  

Table 3.1.1: Design Storm Frequency Depths 

Recurrence 

Interval (Years) 

NOAA Atlas 14 

Present Baseline 24-

hour (Inches) 

Projected 2050 

Planning Horizon 

Depth (Inches) 

2 3.38 4.16 

5 4.41 5.43 

10 5.27 6.49 

25 6.44 7.93 

50 7.31 9.00 

100 8.26 10.17 

 

The storms analyzed include the 2-, 10-, 25-, and 100-year, 24-hour storm events for the 

NOAA Atlas 14 and Projected 2050 Planning Horizon. 

These storm events align with the Tier III methodology, associated with a longer useful 

life for critical infrastructure. The stormwater system is designed to accommodate peak 

flows associated with the 2050 100-year storm (10.17”) which is a higher rainfall volume 
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than the NOAA Present Baseline storm scenario (8.26”) and appears to accommodate 

future climate conditions.   

3.2 Design Methodology 

The peak runoff discharges for the existing and proposed conditions were analyzed in 

HydroCAD, a modeling program, using Soil Conservation Service (SCS) TR-20 

methodology, which outlines procedures for calculating peak rates of runoff resulting 

from precipitation events, and procedures for developing runoff hydrographs.  Values for 

area, curve number, and time of concentration were calculated for the existing and 

proposed conditions. 

The curve number “CN” is a land-sensitive coefficient that dictates the relationship 

between total rainfall depth and direct storm runoff.  The soils within the watershed are 

divided into hydrologic soil groups (A, B, and D) as previously described.   

The time of concentration, Tc, is defined as the time for runoff to travel from the 

hydraulically most distant point in the watershed to a point of interest.  Values of time of 

concentration were determined for existing and proposed conditions based on land cover 

and slope of the flow path, using methods outlined in the SCS methodology. 

For this study, a 24-hour SCS Type III standard rainfall distribution was used to determine 

the peak flow rate to all points of discharge from the site.  Both the NOAAA Present 

Baseline storm scenarios and projected 2050 RMAT storm scenarios have been analyzed.  

3.3 Existing Runoff Discharges 

The site has been divided into four watersheds with corresponding design points as 

depicted in the Existing Watershed Map (EX-WS) included in the drawing section of this 

report. The existing watersheds analyzed were delineated into Watersheds A, B, C, and 

D with design points as described:  

Watershed A consists of ±1.0 acres with an existing residence, gravel areas, and wooded 

areas in the western most portion of the site. Runoff from this watershed is directed from 

a southwest high point offsite toward a gravel drive to the west and to the western gutter 

of Milford Street (Design Point A).  

Watershed B is ±1.3 acres consisting of an auto repair shop and parking lot and wooded 

areas surrounding it. Runoff form this watershed is directed from a southwestern high 

point in the neighboring parcel offsite through the site and to a catch basin that is part of 

the existing drainage system within Milford Street (Design Point B). 
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Watershed C is the largest drainage area made up of ±8.9 acres in the center and 

southern portions of the site and drains to the wetland area to the east. Approximately 

3.0 acres of additional area west of the property line is included in this watershed as runoff 

is directed from a western high point offsite, through the property and to the eastern 

wetlands (Design Point C).  

 

Watershed D is ± 0.6 acres in the southwestern corner of the site and largely consists of 

wooded areas and portion of a gravel drive. A portion of this watershed includes area 

south of the property as water is directed from an offsite high point through the site and 

discharges to the wooded area west of the project site (Design Point D).  

See Appendix B for calculations of each of the drainage areas.  

3.4 Proposed Runoff Discharges 

The proposed watershed analysis remains within the existing watershed analysis area. 

The drainage areas delineated in the proposed conditions discharge to the same design 

points established in the existing conditions. In some cases, the watersheds have been 

broken into sub-drainage areas to model the proposed stormwater management best 

practices. The proposed conditions are depicted on the Proposed Watershed Map (PR-

WS) included in the drawings section of this report. The proposed watershed analyzed 

were delineated into Watersheds A, B, C1, C2 and D as described below:  

Watershed A consists of ± 0.4 acres in the western area of the site. This drainage area 

includes a paved access drive and landscaped areas outside of the main battery storage 

area on site, bordering Milford Street. Runoff from this drainage area runs to the western 

part of Milford Street (Design Point A).  

Watershed B consists of ± 0.5 acres in the eastern area of the site. This drainage area 

includes the eastern access drive and landscaped buffer area outside of the main battery 

storage area on site, along the eastern portion of Milford Street. Runoff from this area 

drains to a catch basin that is part of the existing drainage system within Milford Street 

(Design Point B).  

Watershed C is broken into 2 sub-drainage areas. Watershed C1 consists of ± 3.8 acres 

of the majority of the battery storage area on site. This area consists of equipment 

associated with the battery units, concrete pads, and paved access drives. Runoff from 

this area runs through crushed stone coverage to swales, directed to dry wells. From here 

runoff is conveyed through a series of perforated and closed pipes to an infiltration basin 

on site, and eventually discharged towards the wetlands (Design Point C). Watershed C2 

is ± 6.4 acres largely consisting of wooded area offsite that is directed around the 
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proposed development via a swale along the western property line. Runoff from this area 

is captured via a catch basin and discharged towards the wetlands (Design Point C).  

Watershed D consists of ± 0.6 acres in the southwestern portion of the site. This drainage 

area includes a portion of wooded area offsite directed via a swale around the proposed 

development to a wooded area west of the project site (Design Point D).   

The project has been designed so that post-construction peak flow rates do not exceed 

pre-construction peak flow rates, as required by MassDEP Stormwater Standard 2. See 

Table 3.4.1 below for the peak flow runoff rate comparison. 

See Appendix C for calculations of each of the drainage areas, and for the routing of 

hydrographs from the drainage area through stormwater best management practices. See 

Appendix H for swale calculations.  

Table 3.4.1: Peak Flow Runoff Rate Comparison, Existing (NOAA Atlas 14) vs. Proposed 

(2050 Planning Horizon) Conditions (cfs) 

 

Design Point Condition 2-year 10-year 25-year 100-year 

A 

Pre (cfs) 0.89 2.49 3.62 5.49 

Post (cfs) 0.73 1.66 2.27 3.26 

Delta -18% -33% -37% -41% 

B 

Pre (cfs) 1.33 3.15 4.39 6.40 

Post (cfs) 0.70 1.73 2.44 3.59 

Delta -47% -45% -44% -44% 

C 

Pre (cfs) 3.79 15.20 23.86 38.75 

Post (cfs) 2.81 9.67 14.43 25.45 

Delta -26% -36% -40% -34% 

D  

Pre (cfs) 0.52 1.46 2.13 3.24 

Post (cfs) 0.45 1.27 1.84 2.80 

Delta -13% -13% -14% -14% 
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Table 3.4.2: Peak Flow Runoff Rate Comparison, Existing (NOAA Atlas 14) vs. Proposed 

(NOAA Atlas 14) Conditions (cfs) 

 

Design Point Condition 2-year 10-year 25-year 100-year 

A 

Pre (cfs) 0.46 1.60 2.45 3.89 

Post (cfs) 0.46 1.16 1.64 2.42 

Delta 0% -28% -33% -38% 

B 

Pre (cfs) 0.81 2.16 3.11 4.69 

Post (cfs) 0.41 1.17 1.71 2.61 

Delta -49% -46% -45% -44% 

C 

Pre (cfs) 1.40 8.61 14.91 25.96 

Post (cfs) 1.40 5.81 9.50 15.51 

Delta 0% -33% -36% -40% 

D  

Pre (cfs) 0.27 0.94 1.44 2.29 

Post (cfs) 0.23 0.81 1.25 1.98 

Delta -15% -14% -13% -14% 

 

 

 

4.0 STORMWATER QUALITY 

4.1 Stormwater Quality Improvements 

The stormwater management system has been designed in accordance with the 

MassDEP Stormwater Handbook, the Massachusetts Erosion and Sediment Control 

Guidelines for Urban and Suburban Areas and the town of Medway Stormwater 

Management and Land Disturbance By-Law. 

The WQV has been calculated using 1/2 inch multiplied by the total post-construction 

impervious surface area on the site.  

The site utilizes several stormwater best management practices to provide stormwater 

quality and attenuation. Below are the BMPs used in the proposed design: 

• Dry Well: Dry wells on site are used to provide groundwater recharge and reduce 

size and cost of downstream BMPs.  

• Infiltration Basin: The infiltration basin on site provides peak flow attenuation, 

groundwater recharge and removal of TSS prior to infiltration.  
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All stormwater BMPs have been designed to treat a water quality volume equal to 1/2” 

across impervious surface.  The provided recharge volumes for the project exceed the 

required water quality volumes. Therefore, the provided water quality volume treatment 

exceeds the required water quality volumes.   

The measures described above have been sized to meet the 80% removal rate as 

required by the Standard 4: Water Quality of the MassDEP Checklist for Stormwater 

Report. TSS removal treatment train calculations are provided in Appendix E. 

4.2 Additional Stormwater Quality Features 

In addition to the water quality improvements described above, the following water-

quality control measures will be provided: 

• Operations & Maintenance Plan: Comprehensive Operations and Maintenance 

programs have been developed for the proposed site. These programs include 

regular catch basin cleaning, stormwater basin maintenance and best practices for 

the stormwater features. Refer to Appendix I of this report.  

5.0 GROUNDWATER RECHARGE  

5.1 Design Criteria 

Groundwater recharge volumes have also been addressed for the site. Required volumes 

were calculated for each watershed based on the Medway General Bylaws, Article XXVI 

Stormwater Management and Land Disturbance requirements which are more stringent 

than the MA Stormwater Handbook guidelines. Medway requires that all stormwater 

management systems be designed to retain the volume of runoff equivalent to, or greater 

than one inch multiplied by the total post-construction impervious surface area on the 

site. 

5.2 Retention and Infiltration Sizing  

All calculations assume infiltration rates based on soil texture and hydrologic soil type 

from the soil classification in the Geotechnical Report. The Rawls Rates were then 

referenced from the Massachusetts Stormwater Handbook Table 2.3.3 based on the 

Geotechnical Report. The Sandy Loam classification and NRCS Hydrologic Soil Group B 

classification produces a design infiltration rate of 1.02 inches per hour.  

See table 5.3.4 for assumed infiltration rates utilized. See Appendix K for the geotechnical 

report.  
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Total Required Recharge Volume (Rv)  

Rv = Required Recharge Volume 

F = Target Depth Factor associated with Hydrologic Soil Group (HSG) 

AImp,= Total Impervious cover associated with HSG  

Rv = ∑(F) x (AImp) 

 

Capture Area Adjustment 

Not all impervious area is able to be routed to the proposed stormwater infiltration 

practices. The proposed infiltration practices are oversized by a Capture Area 

Adjustment Factor in order to provide sufficient infiltration for impervious areas 

not routed to them. See below for adjustment factor calculation. Crushed stone 

was considered impervious to be conservative for the recharge and capture area 

adjustment calculations. 

Capture Area Adjustment Factor = Total Impervious Area / Impervious Area 

Draining to Infiltration BMPs 

 

Table 5.3.1: Capture Area Adjustment 

BMP Impervious Area 

Draining to 

Infiltration BMPs 

Total 

Impervious 

Area 

Catchment 

Area 

Adjustment 

Factor 

Infiltration Basin 3.27 ac 4.49 ac 1.37 

 

Table 5.3.2: Required Recharge Volumes 

BMP 
AImp 

F = 1.0” 

Required 

Recharge 

Volume 

(unadjusted) 

Required 

Recharge 

Volume 

(adjusted) 

Infiltration Basin 195, 441 sf 16,287 cf 22,340 cf 

 

Table 5.3.3: Provided Recharge Volumes 

BMP 
Bottom 

Area 

Depth of 

storage 

below outlet 

Provided 

Recharge 

Volume 

Required Recharge 

Volume (adjusted) 

Infiltration Basin 11,283 sf 1.8 ft 23,242 cf 22,340 cf 

 

Total Required Recharge Volume (Rv) for the Project 

Rv = 22,340 cubic feet 
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Total Provided Recharge Volume (Rv) for the Project 

Rv = 23,242 cubic feet 

Table 5.3.4: Drawdown Rates 

BMP 

Provided 

Recharge 

Volume 

Bottom Area 

(See Table 

4.3.1) 

K - Saturated 

Hydraulic 

Conductivity 

Drawdown Time 

Infiltration Basin 23,242 cf 11,283 sf 1.02 in / hr 24.2 hr 

 

))(( AreaBottomK

Rv
Time

drawdown
= =

Additional infiltration will occur using dry wells on site, although the resulting recharge 

volumes were not accounted for in meeting requirements shown above. =

6.0 STORM DRAINAGE COLLECTION SYSTEM DESIGN 

6.1 Design Criteria 

The proposed subsurface storm drainage collection system is designed to convey the 

2050 projected 25-year design storm event to the discharge locations while maintaining 

an HGL below the proposed grade.  

6.2 Design Methodology 

The storm drainage system was analyzed using the Rational Method for estimating runoff 

for the 2050 projected 25-year design storm event. The site was divided into subareas, 

each contributing runoff to an individual catch basin or inlet. A value for area, time of 

concentration, and runoff coefficient was calculated for each contributing subarea. See 

Appendix F. 

Values of time of concentration were chosen based on land cover and flow path slope 

from the hydraulically most distant point in the subarea to the appropriate inlet. A 

minimum 6-minute inlet time was assumed for each subarea. 

 The average runoff coefficient is the weighted average of the land uses within the 

drainage area. The runoff coefficient is an empirical coefficient representing the ratio of 

runoff to the rate of rainfall.  The following runoff coefficients were used when calculating 

the average runoff coefficient for each drainage area. 
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  CONDITION C 

  Grass/Landscaping 0.30 

  Paved/Impervious 0.90 

Rainfall intensities were taken from the intensity-duration-frequency curve for 

Massachusetts as presented in National Weather Service (NOAA) Precipitation Frequency 

Data Server (PFDS) and increased by ± 23% for the projected 2050 storms. Storm 

drainage pipes were then sized based on calculated flows using Manning’s Equation and 

were verified by solving for the hydraulic grade line. Starting hydraulic grade lines for the 

pipe networks were set to the calculated maximum water elevations in the respective 

subsurface infiltration systems for the 25-year-design storm event creating a conservative 

tail water condition.   

6.3 Storm Drainage Collection Summary 

The runoff from the development will be collected using a system of dry wells with inlets, 

conveyed via a closed pipe network to an infiltration basin. Crushed stone cover and 

drainage swales throughout the site will direct runoff to these inlets.    

See Appendix F for full conveyance calculations. 

7.0 OUTLET PROTECTION 

7.1 Design Criteria and Methodology 

The outlet protection for pipe outlets are designed based on the pipe diameter, tailwater 

condition, and projected 2050 25-year design storm peak flow and velocity.  

The pipe flows and velocity were obtained from the storm drainage collection system 

design described in Section 6 of this report.   

See Appendix G for full calculation. 

8.0 SWALE DESIGN  

8.1 Design Criteria and Methodology 

The proposed storm drainage swales on site are designed to convey the NOAA and 2050 

25-year design storm event to the discharge locations while maintaining a velocity of 5 

feet per second or less.  Crushed stone with a D50 diameter of 4 inches will be installed 

along the bottom and sides of the swale.  The roughness coefficient used for the swale 

analysis was based on the stone size and depth of flow.  
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The runoff to the swales was analyzed using the Soil Conservation Service (SCS) 

methodology, which outlines procedures for calculating peak rates of runoff resulting 

from precipitation events, and procedures for developing runoff hydrographs.  Values for 

area, curve number, and time of concentration were calculated for the proposed 

conditions. For this study, a 24-hour SCS Type III standard rainfall distribution was used 

to determine the peak flow rate to the swale. The swales were then sized based on 

calculated flows using Manning’s Equation. 

See Appendix H for full swale calculations. 

9.0 CONSTRUCTION PERIOD POLLUTION PREVENTION AND EROSION AND 

SEDIMENTATION CONTROL PLAN 

9.1 Introduction 

The following sections describe the potential pollutant sources, controls to reduce the 

pollutants, construction sequence, and construction and earth movement schedules 

related to the project’s soil disturbance. The site is anticipated to import approximately 

10,000 cubic yards of material and disturb ± 6.5 acres. The Construction Period Pollution 

Prevention and Erosion and Sedimentation Control Plan was developed to comply with 

standards set in the Environmental Protection Agency’s (EPA) 2022 Construction 

General Permit (CGP). The Erosion and Sedimentation Control Plans (CE series) can be 

found in the construction drawings, submitted separately. 

9.2 Construction Sequencing Schedule 

The limit of disturbance of the proposed project site development is approximately 6.66 

acres. The limit of disturbance off-site on Eversource property for the interconnect 

transmission line is 0.69 acres. The total area of disturbance on-site and off-site is 7.35 

acres. The project will be completed in two phases. Overall construction sequencing 

with approximate durations is as follows:  

 

Phase 1: Installation of erosion and sediment controls, demolition, and site clearing.  

Duration ±4 months. 

1. A pre-construction meeting with the applicant, the applicant’s technical 

representative, the general contractor or any other person with authority to 

make changes to the project, and the appropriate town staff and/or 

designated agents to review the permitted plans and their implementation. 

2. Install erosion and sediment control practices. (2 months) 

3. Complete demolition of existing structures, abandonment of utilities, clearing 

of trees and grubbing. (2 months) 
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Phase 2: Earthwork, site utilities, retaining walls, and stormwater management facilities, 

construction of building, final site paving, striping, site stabilization, and plantings. 

Duration: ±17 months. 

1. Earthwork and grading. (2 months) 

2. Excavation for drainage, foundation, electrical infrastructure. (2 months) 

3. Concrete foundations. (2 months) 

4. Retaining walls and sound attenuation wall. (2 months) 

5. Equipment installation. (2 months) 

6. Utility cabling, wiring and termination. (2 months) 

7. Final stabilization, tree and restoration planting and removal of temporary 

erosion and sediment controls. (2 months) 

8. Testing and commissioning of equipment. (3 months) 

 

The construction sequence of the project is intended to provide a general description of 

the anticipated ground disturbing activities. Ground disturbances such as trenching for 

conduit and other electrical equipment installation needs may also be occurring during 

any of the stages above. 

 

9.3 Construction Period Pollution Prevention Controls 

Best Management Practices (BMPs) will be utilized as Construction Period Pollution 

Prevention Controls to reduce potential pollutants and prevent any off-site discharge. The 

objectives of the BMPs for construction activity are to minimize the disturbed areas, 

stabilize any disturbed areas, control the site perimeter, and retain sediment. The 

contractor will minimize the area disturbed by construction activities to reduce the 

potential for soil erosion and stormwater pollution problems. In addition, good 

housekeeping measures will be followed for the day-to-day operation of the construction 

site under the control of the contractor to minimize the impact of construction. This 

section describes the control practices that will be in place during construction activities.  

9.3.1 Natural Buffers 

All work is outside the 25- foot “No Disturb” wetland buffer zone. Work is 

proposed within the 100-foot wetland buffer zone. To minimize disturbed areas, 

work will be completed within well-defined work limits. These work limits are 

shown on the construction plans. The Contractor will be responsible to make sure 

that all their workers and any subcontractors know the proper work limits and do 

not extend their work into the undisturbed areas. The protective controls are 

described in more detail in the following sections. 

9.3.2 Perimeter Controls 

=
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Perimeter controls for this project will consist of the installation of a perimeter 

silt fence and compost filter tube. The silt fence and compost filter tube will 

prevent sediment laden storm runoff from leaving the construction site or 

disturbed area.=Perimeter controls will be installed before earth disturbing 

activities, pavement, and concrete slab removal. 

9.3.3 Sediment Track-out Control 

Stabilized construction entrances and stabilized construction pads shall be 

established on site within the drive aisles and throughout the construction area.  

The construction entrances are constructed in accordance with local regulatory 

criteria.  The entrances are located within the perimeter silt fence. 

9.3.4 Stockpiled Soil or Sediment 
=

Soils to be removed will be loaded directly into dump trucks and removed from 

the site, or soil stockpile areas will be established on-site. The stockpile areas 

will be surrounded by poly wrapped haybale berms and compost filter tube and 

silt fencing, as identified on the referenced drawings and stabilized if unused for 

more than 14-days (e.g., hydroseed with an appropriate annual or winter rye 

seed mix and tackifier). The initial stockpile area will be established at the outset 

of the construction activities on site. As construction progresses, stockpile areas 

may be relocated as needed but must maintain the erosion and sediment control 

protection described above.  

9.3.5 Sediment Basin 
=

Sediment basins are excavated depressions surrounded by an earthen 

embankment that capture sediment from stormwater before it leaves the 

construction site. The sediment basin both slows the release of stormwater and 

reduces the amount of sediment it carries by allowing sediment to settle in the 

excavated depression. The sediment basin utilizes a perforated dewatering pipe 

and riser that discharges stormwater through the earthen embankment from the 

basin to the point of discharge. Outlet protection at the point of discharge has 

been sized to accommodate the projected 2050 25-year design storm peak flow 

and velocity and is based on pipe diameter and tailwater condition.  

9.3.6 Dust Control 
=

Dust control will be accomplished by use of vegetative cover, mulch, spray-on 

adhesives, tillage, water sprinkling, dust barriers, or stone. Dust control will be 

applied on an as-needed basis, specifically when dry or windy weather increases 
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site-wide dust kick-up. =

9.3.7 Minimize Disturbance of Steep Slopes 
=
There are existing or proposed steep slopes at the site. In these areas the 

contractor will install soil erosion control blankets and provide soil roughening.=

soil erosion control blankets will be installed upon completion of grading. 

9.3.8 Soil Compaction 
=

Areas of sensitive vegetation will be accessible only to lightly loaded landscape 

equipment or hand-operated equipment and tools. Upon completion of grading, 

construction equipment and activities are to be avoided within areas designed 

for infiltration. 

9.3.9 Storm Drain Inlet Protection 

=
At-grade inlets and curb inlets will be provided with inlet protection throughout 

the construction activities until final stabilization is achieved.  This inlet protection 

will be installed at the onset of the construction activities. The inlet protection 

shall consist of a silt filter bag which is placed under the grate. Straw bales or 

filter tubes may be placed around catch basins after the initial grading to filter 

and divert sediment until final paving is complete. 

9.3.10 Dewatering 
=

Based on the proposed construction activities, the depths of proposed 

excavations, and the known ground water table elevation, temporary 

construction dewatering practices is anticipated. Per the Geotechnical Report by 

GZA dated August 31, 2022 temporary groundwater control is anticipated to be 

necessary and should be performed in accordance with all federal, state, local 

and regulations.  

9.3.11 Site Stabilization 

 

During construction, any area of exposed soils that will be left idle for more than 

30 days shall be stabilized with a layer of mulch hay or other means. For areas 

that are not meant to remain actively utilized, stabilization procedures will occur 

on the following schedule in compliance with Section 2.2.14 of the CGP:   

• Initiate the installation of stabilization measures immediately in any areas 

of exposed soil where construction activities have permanently ceased or 

will be temporarily inactive for 14 or more calendar days. 
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• Complete the installation of stabilization measures as soon as practicable, 

but no later than 14 calendar days after stabilization has been initiated. 

All exposed soil finish grade surfaces shall be immediately landscaped and 

stabilized, loamed, seeded, and mulched with a layer of mulch hay.  All disturbed 

areas must be graded, loamed, and seeded prior to November 1st of each year.  

Outside of the growing season, beyond November 15th of any construction 

year, exposed soil finish grade surfaces shall be stabilized with a layer of mulch 

hay, straw, tackifier or biodegradable erosion control blanket until climate 

conditions allow for seeding.  

All temporary erosion and sedimentation controls will be removed after final site 

stabilization. 

9.4 Pollution Prevention Standards 

Potential sources of pollution during construction are: 

• sediment from exposed soils and dewatering 

• construction material debris 

• human waste 

• concrete washout  

• diesel, gasoline, and hydraulic and engine oil 

All sources of soil erosion pollution or construction pollution to stormwater bodies will 

be mitigated with the use of silt fence, compost filter tubes, and construction fencing 

around the construction area.  To prevent prohibited non-stormwater discharge the good 

housekeeping practices must be followed. 

9.4.1 Spill Prevention and Response 

The Contractor will be responsible for preventing spills in accordance with the 

project specifications and applicable federal, state and local regulations. The 

Contractor will identify a properly trained site employee, involved with the day-

to-day site operations to be the spill prevention and cleanup coordinator. The 

name(s) of the responsible spill personnel will be posted on-site. 

Each employee will be instructed that all spills are to be reported to the spill 

prevention and cleanup coordinator. The supervisor will assess the incident and 

initiate proper containment and response procedures immediately upon 

notification. Workers should avoid direct contact with spilled materials during the 

containment procedures.  
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In the event of a release of oil or hazardous materials, the reporting person 

should notify the Fire Department and the Department of Public Works. 

Secondary notification will be to the certified cleanup contractor if deemed 

necessary by fire and police personnel. The third level of notification (within 1 

hour) is to the DEP or municipality’s Licensed Site Professional (LSP). The 

specific cleanup contractor to be used will be identified by the Contractor prior to 

commencement of construction activities. 

In the event of a release of non-hazardous material, the reporting person shall 

notify the Department of Public Works no later than the next business day.  The 

reporting person shall provide to the Department of Public Works written 

confirmation of all telephone, electronic or in-person notifications within three 

business days thereafter.   

If the discharge of prohibited materials is from a commercial or industrial facility, 

the facility owner or operator of the facility shall retain on-site a written record of 

the discharge and the actions taken to prevent its recurrence.  Such records shall 

be retained for at least three years. 

9.4.2 Designated Washout Areas 

Concrete waste will be placed in designated dumpster (or comparable structure) 

and concrete washout will occur in designated containment areas outside of 

riverfront and wetland resource areas and buffer zones. 

9.4.3 Proper Equipment, Vehicle Fueling, and Maintenance Practices 

On-site vehicles will be monitored for leaks and receive regular preventative 

maintenance off-site to reduce the risk of leakage. To ensure that leaks on stored 

equipment do not contaminate the site, oil-absorbing mats will be placed under 

oil-containing equipment during storage. Refueling will occur outside riverfront and 

wetland resource areas and buffers. Any petroleum products will be stored in 

tightly sealed containers that are clearly labeled with spill control pads/socks 

placed under/around their perimeters. 

9.4.4 Equipment and Vehicle Washing 

No equipment, vehicles, or machines will be washed on-site. 
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9.4.5 Spill Control Equipment 

Spill control and containment equipment will be kept in the work area. Materials 

and equipment necessary for spill cleanup will be kept either in the work area or 

in an otherwise accessible on-site location. Equipment and materials will include, 

but not be limited to, absorbent booms and mats, brooms, dust pans, mops, rags, 

gloves, goggles, sand, plastic and metal containers specifically for this purpose. It 

is the responsibility of the contractor to ensure the inventory will be readily 

accessible and maintained. 

9.4.6 Spill Containment and Clean-Up Measures 

Spills will be contained with granular sorbent material, sand, sorbent pads, booms 

or all of the above to prevent spreading. Certified cleanup contractors should 

complete spill cleanup. The material manufacturer’s recommended methods for 

spill cleanup will be clearly posted and on-site personnel will be made aware of 

the procedures and the location of the information and cleanup supplies. 

9.4.7 Hazardous Materials Spill Report 

The contractor will report and record any spill. The spill report will present a 

description of the release, including the quantity and type of material, date of the 

spill, circumstances leading to the release, location of spill, response actions and 

personnel, documentation of notifications and corrective measures implemented 

to prevent reoccurrence. 

This document does not relieve the Contractor of the Federal reporting 

requirements of 40 CFR Part 110, 40 CFR Part 117, 40 CFR Part 302 and the State 

requirements specified under the Massachusetts Contingency Plan (M.C.P) 

relating to spills or other releases of oils or hazardous substances. Where a release 

containing a hazardous substance or oil in an amount equal to or in excess of a 

reportable quantity established under either 40 CFR Part 110, 40 CFR Part 117 or 

40 CFR Part 302, occurs during a twenty-four (24) hour period, the Contractor is 

required to comply with the response requirements of the above-mentioned 

regulations. Spills of oil or hazardous material in excess of the reportable quantity 

will be reported to the National Response Center (NRC). 

9.5 Operation and Maintenance of Erosion Control 

The erosion control measures will be installed as detailed on the drawings (CE series). If 

there is a failure to the controls the contractor, under the supervision of the engineer, will 

be required to stop work until the failure is repaired. Periodically throughout the work, 
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whenever the engineer deems it necessary, the sediment that has been deposited 

against the controls will be removed to ensure that the controls are working properly. 

9.6 Inspection Schedule 

During construction, the erosion and sedimentation controls will be inspected as detailed 

on the drawings and in the project SWPPP.  Once the Contractor is selected, an on-site 

inspector will be selected to work closely to make sure that erosion and sedimentation 

controls are in place and working properly.  

Prior to the start of clearing, excavation, construction or land disturbing activity the 

applicant, the applicant’s technical representative, the general contractor or any other 

person with authority to make changes to the project, shall meet with the appropriate 

town staff and/or designated agents to review the permitted plans and their 

implementation. 

The applicable Conservation Commission staff or its designated agent shall make 

inspections as required and will approve the portion of completed work or notify the 

permittee wherein the work fails to comply with the Land Disturbance Permit as 

approved.  

The Permitee shall notify the Conservation Commission at least two working days 

before each of the following and must schedule the following site inspections with the 

appropriate Conservation Commission staff: 

1. Erosion and sediment control measures are in place and stabilized 

2. Site clearing has been substantially completed  

3. Rough grading has been substantially completed  

4. Installation of physical control measures  

5. Final grading has been substantially completed  

6. Close of the construction season  

7. Final landscaping (permanent stabilization) and project final completion  

A written report of these inspections is to be provided to both the permittee and the 

Conservation Commission and may be combined with other inspections required under 

any other permits issued to authorize the project.  

 

10.0 CONCLUSION 

The proposed stormwater management system has been designed in accordance with 

the Massachusetts Stormwater Management Handbook, the Massachusetts Erosion and 
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Sediment Control Guidelines for Urban and Suburban Areas, and the town of Medway’s 

Stormwater Management and Land Disturbance Bylaw. The system incorporates 

stormwater quality measures and maintains or decreases the existing rate of runoff for 

all storm events analyzed. 

We believe based on the findings of this report that the proposed stormwater system, as 

designed, will effectively manage quality and quantity of stormwater runoff for the 

proposed redevelopment.   
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

 The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

 Applicant/Project Name 
 Project Address 
 Name of Firm and Registered Professional Engineer that prepared the Report 
 Long-Term Pollution Prevention Plan required by Standards 4-6 
 Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
 Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
 

 

 

 

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 
 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 

need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 
 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 

Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe):        

 
 

 
 

Standard 1: No New Untreated Discharges 
 

 No new untreated discharges 
  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 

Commonwealth 
 

 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
 

 
 

 

infiltration basin, dry wells
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 
  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 

and stormwater discharge is to a wetland subject to coastal flooding. 
  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 

storm. 
 

 Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 
 

 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

 
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
 Good housekeeping practices;  
 Provisions for storing materials and waste products inside or under cover; 
 Vehicle washing controls; 
 Requirements for routine inspections and maintenance of stormwater BMPs;  
 Spill prevention and response plans;  
 Provisions for maintenance of lawns, gardens, and other landscaped areas;  
 Requirements for storage and use of fertilizers, herbicides, and pesticides; 
 Pet waste management provisions;  
 Provisions for operation and management of septic systems;  
 Provisions for solid waste management; 
 Snow disposal and plowing plans relative to Wetland Resource Areas; 
 Winter Road Salt and/or Sand Use and Storage restrictions; 
 Street sweeping schedules; 
 Provisions for prevention of illicit discharges to the stormwater management system; 
 Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
 Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
 List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 
 

 The BMP is sized (and calculations provided) based on: 
 

  The ½” or 1” Water Quality Volume or 
   The equivalent flow rate associated with the Water Quality Volume and documentation is 

 provided showing that the BMP treats the required water quality volume. 
 

 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 
BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

  A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 
that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 

  The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 
to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

  The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 
has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

  The project is subject to the Stormwater Management Standards only to the maximum Extent 
Practicable as a: 

   Limited Project 

   Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 
 provided there is no discharge that may potentially affect a critical area. 

   Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

   Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 
 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

  Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 
explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

 Narrative; 
 Construction Period Operation and Maintenance Plan; 
 Names of Persons or Entity Responsible for Plan Compliance; 
 Construction Period Pollution Prevention Measures; 
 Erosion and Sedimentation Control Plan Drawings; 
 Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
 Vegetation Planning; 
 Site Development Plan; 
 Construction Sequencing Plan; 
 Sequencing of Erosion and Sedimentation Controls; 
 Operation and Maintenance of Erosion and Sedimentation Controls; 
 Inspection Schedule; 
 Maintenance Schedule; 
 Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

  A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 
the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

  The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 
Stormwater Report. 

  The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  
The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

  The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 
includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

  The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 
Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

   A plan and easement deed that allows site access for the legal entity to operate and maintain 
 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

  NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 
any stormwater to post-construction BMPs. 

 



APPENDIX B

Existing Stormwater Discharge Calculations



EX-A

West

EX-B

East

EX-C

Wetlands

EX-D

Woods

DP A

Roadway (West)

DP B

Roadway (East)

DP C

Wetlands

DP D

Woods (West)

Routing Diagram for LAN Existing Conditions
Prepared by Langan Engineering,  Printed 5/19/2023

HydroCAD® 10.20-2f  s/n 08223  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Medway Battery Storage Facility

LAN Existing Conditions
  Printed  5/19/2023Prepared by Langan Engineering

Page 2HydroCAD® 10.20-2f  s/n 08223  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-year (2050) Type III 24-hr Default 24.00 1 4.16 2

2 2-year (NOAA) Type III 24-hr Default 24.00 1 3.38 2

3 10-year (2050) Type III 24-hr Default 24.00 1 6.49 2

4 10-year (NOAA) Type III 24-hr Default 24.00 1 5.27 2

5 25-year (2050) Type III 24-hr Default 24.00 1 7.93 2

6 25-year (NOAA) Type III 24-hr Default 24.00 1 6.44 2

7 100-year (2050) Type III 24-hr Default 24.00 1 10.17 2

8 100-year (NOAA) Type III 24-hr Default 24.00 1 8.26 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.391 39 >75% Grass cover, Good, HSG A  (EX-B, EX-C)

2.166 61 >75% Grass cover, Good, HSG B  (EX-A, EX-B, EX-C, EX-D)

0.029 80 >75% Grass cover, Good, HSG D  (EX-C)

0.130 30 Brush, Good, HSG A  (EX-C)

0.149 48 Brush, Good, HSG B  (EX-C)

0.213 98 Buildings  (EX-A, EX-B, EX-C)

0.082 96 Gravel surface, HSG B  (EX-A, EX-D)

0.004 98 Parking Lot / Drive  (EX-D)

0.714 98 Parking Lot/Drive  (EX-B, EX-C)

0.027 98 Parking Lot/Drives  (EX-A)

0.391 30 Woods, Good, HSG A  (EX-B, EX-C)

6.363 55 Woods, Good, HSG B  (EX-B, EX-C)

1.184 58 Woods/grass comb., Good, HSG B  (EX-A, EX-D)

11.843 59 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>0.90"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=0.89 cfs  0.075 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>1.24"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=1.33 cfs  0.134 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>0.56"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=3.79 cfs  0.415 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>0.90"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=0.52 cfs  0.052 af

   Inflow=0.89 cfs  0.075 afLink DP A: Roadway (West)
   Primary=0.89 cfs  0.075 af

   Inflow=1.33 cfs  0.134 afLink DP B: Roadway (East)
   Primary=1.33 cfs  0.134 af

   Inflow=3.79 cfs  0.415 afLink DP C: Wetlands
   Primary=3.79 cfs  0.415 af

   Inflow=0.52 cfs  0.052 afLink DP D: Woods (West)
   Primary=0.52 cfs  0.052 af

Total Runoff Area = 11.843 ac   Runoff Volume = 0.677 af   Average Runoff Depth = 0.69"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 0.89 cfs @ 12.16 hrs,  Volume= 0.075 af,  Depth> 0.90"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 1.33 cfs @ 12.30 hrs,  Volume= 0.134 af,  Depth> 1.24"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 3.79 cfs @ 12.21 hrs,  Volume= 0.415 af,  Depth> 0.56"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 0.52 cfs @ 12.26 hrs,  Volume= 0.052 af,  Depth> 0.90"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 0.90"    for  2-year (2050) event
Inflow = 0.89 cfs @ 12.16 hrs,  Volume= 0.075 af
Primary = 0.89 cfs @ 12.16 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 1.24"    for  2-year (2050) event
Inflow = 1.33 cfs @ 12.30 hrs,  Volume= 0.134 af
Primary = 1.33 cfs @ 12.30 hrs,  Volume= 0.134 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 0.56"    for  2-year (2050) event
Inflow = 3.79 cfs @ 12.21 hrs,  Volume= 0.415 af
Primary = 3.79 cfs @ 12.21 hrs,  Volume= 0.415 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 0.90"    for  2-year (2050) event
Inflow = 0.52 cfs @ 12.26 hrs,  Volume= 0.052 af
Primary = 0.52 cfs @ 12.26 hrs,  Volume= 0.052 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>0.53"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=0.46 cfs  0.044 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>0.79"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=0.81 cfs  0.085 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>0.29"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=1.40 cfs  0.213 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>0.53"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=0.27 cfs  0.031 af

   Inflow=0.46 cfs  0.044 afLink DP A: Roadway (West)
   Primary=0.46 cfs  0.044 af

   Inflow=0.81 cfs  0.085 afLink DP B: Roadway (East)
   Primary=0.81 cfs  0.085 af

   Inflow=1.40 cfs  0.213 afLink DP C: Wetlands
   Primary=1.40 cfs  0.213 af

   Inflow=0.27 cfs  0.031 afLink DP D: Woods (West)
   Primary=0.27 cfs  0.031 af

Total Runoff Area = 11.843 ac   Runoff Volume = 0.373 af   Average Runoff Depth = 0.38"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 0.46 cfs @ 12.17 hrs,  Volume= 0.044 af,  Depth> 0.53"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 0.81 cfs @ 12.31 hrs,  Volume= 0.085 af,  Depth> 0.79"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 1.40 cfs @ 12.35 hrs,  Volume= 0.213 af,  Depth> 0.29"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 0.27 cfs @ 12.29 hrs,  Volume= 0.031 af,  Depth> 0.53"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 0.53"    for  2-year (NOAA) event
Inflow = 0.46 cfs @ 12.17 hrs,  Volume= 0.044 af
Primary = 0.46 cfs @ 12.17 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 0.79"    for  2-year (NOAA) event
Inflow = 0.81 cfs @ 12.31 hrs,  Volume= 0.085 af
Primary = 0.81 cfs @ 12.31 hrs,  Volume= 0.085 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 0.29"    for  2-year (NOAA) event
Inflow = 1.40 cfs @ 12.35 hrs,  Volume= 0.213 af
Primary = 1.40 cfs @ 12.35 hrs,  Volume= 0.213 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 0.53"    for  2-year (NOAA) event
Inflow = 0.27 cfs @ 12.29 hrs,  Volume= 0.031 af
Primary = 0.27 cfs @ 12.29 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>2.32"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=2.49 cfs  0.192 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>2.86"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=3.15 cfs  0.309 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>1.71"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=15.20 cfs  1.266 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>2.31"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=1.46 cfs  0.134 af

   Inflow=2.49 cfs  0.192 afLink DP A: Roadway (West)
   Primary=2.49 cfs  0.192 af

   Inflow=3.15 cfs  0.309 afLink DP B: Roadway (East)
   Primary=3.15 cfs  0.309 af

   Inflow=15.20 cfs  1.266 afLink DP C: Wetlands
   Primary=15.20 cfs  1.266 af

   Inflow=1.46 cfs  0.134 afLink DP D: Woods (West)
   Primary=1.46 cfs  0.134 af

Total Runoff Area = 11.843 ac   Runoff Volume = 1.901 af   Average Runoff Depth = 1.93"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 2.49 cfs @ 12.15 hrs,  Volume= 0.192 af,  Depth> 2.32"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 3.15 cfs @ 12.28 hrs,  Volume= 0.309 af,  Depth> 2.86"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 15.20 cfs @ 12.17 hrs,  Volume= 1.266 af,  Depth> 1.71"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 1.46 cfs @ 12.24 hrs,  Volume= 0.134 af,  Depth> 2.31"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 2.32"    for  10-year (2050) event
Inflow = 2.49 cfs @ 12.15 hrs,  Volume= 0.192 af
Primary = 2.49 cfs @ 12.15 hrs,  Volume= 0.192 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 2.86"    for  10-year (2050) event
Inflow = 3.15 cfs @ 12.28 hrs,  Volume= 0.309 af
Primary = 3.15 cfs @ 12.28 hrs,  Volume= 0.309 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 1.71"    for  10-year (2050) event
Inflow = 15.20 cfs @ 12.17 hrs,  Volume= 1.266 af
Primary = 15.20 cfs @ 12.17 hrs,  Volume= 1.266 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 2.31"    for  10-year (2050) event
Inflow = 1.46 cfs @ 12.24 hrs,  Volume= 0.134 af
Primary = 1.46 cfs @ 12.24 hrs,  Volume= 0.134 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>1.53"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=1.60 cfs  0.127 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>1.97"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=2.16 cfs  0.213 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>1.06"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=8.61 cfs  0.781 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>1.53"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=0.94 cfs  0.089 af

   Inflow=1.60 cfs  0.127 afLink DP A: Roadway (West)
   Primary=1.60 cfs  0.127 af

   Inflow=2.16 cfs  0.213 afLink DP B: Roadway (East)
   Primary=2.16 cfs  0.213 af

   Inflow=8.61 cfs  0.781 afLink DP C: Wetlands
   Primary=8.61 cfs  0.781 af

   Inflow=0.94 cfs  0.089 afLink DP D: Woods (West)
   Primary=0.94 cfs  0.089 af

Total Runoff Area = 11.843 ac   Runoff Volume = 1.210 af   Average Runoff Depth = 1.23"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 1.60 cfs @ 12.15 hrs,  Volume= 0.127 af,  Depth> 1.53"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 2.16 cfs @ 12.29 hrs,  Volume= 0.213 af,  Depth> 1.97"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 8.61 cfs @ 12.18 hrs,  Volume= 0.781 af,  Depth> 1.06"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 0.94 cfs @ 12.24 hrs,  Volume= 0.089 af,  Depth> 1.53"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 1.53"    for  10-year (NOAA) event
Inflow = 1.60 cfs @ 12.15 hrs,  Volume= 0.127 af
Primary = 1.60 cfs @ 12.15 hrs,  Volume= 0.127 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 1.97"    for  10-year (NOAA) event
Inflow = 2.16 cfs @ 12.29 hrs,  Volume= 0.213 af
Primary = 2.16 cfs @ 12.29 hrs,  Volume= 0.213 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 1.06"    for  10-year (NOAA) event
Inflow = 8.61 cfs @ 12.18 hrs,  Volume= 0.781 af
Primary = 8.61 cfs @ 12.18 hrs,  Volume= 0.781 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 1.53"    for  10-year (NOAA) event
Inflow = 0.94 cfs @ 12.24 hrs,  Volume= 0.089 af
Primary = 0.94 cfs @ 12.24 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>3.34"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=3.62 cfs  0.277 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>3.98"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=4.39 cfs  0.429 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>2.60"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=23.86 cfs  1.918 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>3.33"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=2.13 cfs  0.194 af

   Inflow=3.62 cfs  0.277 afLink DP A: Roadway (West)
   Primary=3.62 cfs  0.277 af

   Inflow=4.39 cfs  0.429 afLink DP B: Roadway (East)
   Primary=4.39 cfs  0.429 af

   Inflow=23.86 cfs  1.918 afLink DP C: Wetlands
   Primary=23.86 cfs  1.918 af

   Inflow=2.13 cfs  0.194 afLink DP D: Woods (West)
   Primary=2.13 cfs  0.194 af

Total Runoff Area = 11.843 ac   Runoff Volume = 2.818 af   Average Runoff Depth = 2.86"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 3.62 cfs @ 12.15 hrs,  Volume= 0.277 af,  Depth> 3.34"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 4.39 cfs @ 12.28 hrs,  Volume= 0.429 af,  Depth> 3.98"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 23.86 cfs @ 12.16 hrs,  Volume= 1.918 af,  Depth> 2.60"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 2.13 cfs @ 12.23 hrs,  Volume= 0.194 af,  Depth> 3.33"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 3.34"    for  25-year (2050) event
Inflow = 3.62 cfs @ 12.15 hrs,  Volume= 0.277 af
Primary = 3.62 cfs @ 12.15 hrs,  Volume= 0.277 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 3.98"    for  25-year (2050) event
Inflow = 4.39 cfs @ 12.28 hrs,  Volume= 0.429 af
Primary = 4.39 cfs @ 12.28 hrs,  Volume= 0.429 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 2.60"    for  25-year (2050) event
Inflow = 23.86 cfs @ 12.16 hrs,  Volume= 1.918 af
Primary = 23.86 cfs @ 12.16 hrs,  Volume= 1.918 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 3.33"    for  25-year (2050) event
Inflow = 2.13 cfs @ 12.23 hrs,  Volume= 0.194 af
Primary = 2.13 cfs @ 12.23 hrs,  Volume= 0.194 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>2.28"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=2.45 cfs  0.189 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>2.82"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=3.11 cfs  0.304 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>1.69"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=14.91 cfs  1.244 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>2.28"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=1.44 cfs  0.132 af

   Inflow=2.45 cfs  0.189 afLink DP A: Roadway (West)
   Primary=2.45 cfs  0.189 af

   Inflow=3.11 cfs  0.304 afLink DP B: Roadway (East)
   Primary=3.11 cfs  0.304 af

   Inflow=14.91 cfs  1.244 afLink DP C: Wetlands
   Primary=14.91 cfs  1.244 af

   Inflow=1.44 cfs  0.132 afLink DP D: Woods (West)
   Primary=1.44 cfs  0.132 af

Total Runoff Area = 11.843 ac   Runoff Volume = 1.871 af   Average Runoff Depth = 1.90"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 2.45 cfs @ 12.15 hrs,  Volume= 0.189 af,  Depth> 2.28"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 3.11 cfs @ 12.28 hrs,  Volume= 0.304 af,  Depth> 2.82"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 14.91 cfs @ 12.17 hrs,  Volume= 1.244 af,  Depth> 1.69"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 1.44 cfs @ 12.24 hrs,  Volume= 0.132 af,  Depth> 2.28"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 2.28"    for  25-year (NOAA) event
Inflow = 2.45 cfs @ 12.15 hrs,  Volume= 0.189 af
Primary = 2.45 cfs @ 12.15 hrs,  Volume= 0.189 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 2.82"    for  25-year (NOAA) event
Inflow = 3.11 cfs @ 12.28 hrs,  Volume= 0.304 af
Primary = 3.11 cfs @ 12.28 hrs,  Volume= 0.304 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 1.69"    for  25-year (NOAA) event
Inflow = 14.91 cfs @ 12.17 hrs,  Volume= 1.244 af
Primary = 14.91 cfs @ 12.17 hrs,  Volume= 1.244 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 2.28"    for  25-year (NOAA) event
Inflow = 1.44 cfs @ 12.24 hrs,  Volume= 0.132 af
Primary = 1.44 cfs @ 12.24 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>5.06"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=5.49 cfs  0.420 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>5.82"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=6.40 cfs  0.628 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>4.14"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=38.75 cfs  3.057 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>5.05"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=3.24 cfs  0.294 af

   Inflow=5.49 cfs  0.420 afLink DP A: Roadway (West)
   Primary=5.49 cfs  0.420 af

   Inflow=6.40 cfs  0.628 afLink DP B: Roadway (East)
   Primary=6.40 cfs  0.628 af

   Inflow=38.75 cfs  3.057 afLink DP C: Wetlands
   Primary=38.75 cfs  3.057 af

   Inflow=3.24 cfs  0.294 afLink DP D: Woods (West)
   Primary=3.24 cfs  0.294 af

Total Runoff Area = 11.843 ac   Runoff Volume = 4.399 af   Average Runoff Depth = 4.46"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 5.49 cfs @ 12.14 hrs,  Volume= 0.420 af,  Depth> 5.06"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 6.40 cfs @ 12.27 hrs,  Volume= 0.628 af,  Depth> 5.82"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 38.75 cfs @ 12.16 hrs,  Volume= 3.057 af,  Depth> 4.14"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total



Medway Battery Storage Facility
Type III 24-hr  100-year (2050) Rainfall=10.17"LAN Existing Conditions

  Printed  5/19/2023Prepared by Langan Engineering
Page 62HydroCAD® 10.20-2f  s/n 08223  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-D: Woods

Runoff = 3.24 cfs @ 12.23 hrs,  Volume= 0.294 af,  Depth> 5.05"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 5.06"    for  100-year (2050) event
Inflow = 5.49 cfs @ 12.14 hrs,  Volume= 0.420 af
Primary = 5.49 cfs @ 12.14 hrs,  Volume= 0.420 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 5.82"    for  100-year (2050) event
Inflow = 6.40 cfs @ 12.27 hrs,  Volume= 0.628 af
Primary = 6.40 cfs @ 12.27 hrs,  Volume= 0.628 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 4.14"    for  100-year (2050) event
Inflow = 38.75 cfs @ 12.16 hrs,  Volume= 3.057 af
Primary = 38.75 cfs @ 12.16 hrs,  Volume= 3.057 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 5.05"    for  100-year (2050) event
Inflow = 3.24 cfs @ 12.23 hrs,  Volume= 0.294 af
Primary = 3.24 cfs @ 12.23 hrs,  Volume= 0.294 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.995 ac   8.94% Impervious   Runoff Depth>3.58"Subcatchment EX-A: West
   Flow Length=450'   Tc=9.9 min   CN=63   Runoff=3.89 cfs  0.297 af

Runoff Area=1.295 ac   41.62% Impervious   Runoff Depth>4.24"Subcatchment EX-B: East
   Flow Length=550'   Tc=19.8 min   CN=69   Runoff=4.69 cfs  0.458 af

Runoff Area=8.855 ac   3.68% Impervious   Runoff Depth>2.82"Subcatchment EX-C: Wetlands
   Flow Length=746'   Tc=11.0 min   CN=56   Runoff=25.96 cfs  2.078 af

Runoff Area=0.698 ac   0.57% Impervious   Runoff Depth>3.57"Subcatchment EX-D: Woods
   Flow Length=400'   Tc=16.2 min   CN=63   Runoff=2.29 cfs  0.208 af

   Inflow=3.89 cfs  0.297 afLink DP A: Roadway (West)
   Primary=3.89 cfs  0.297 af

   Inflow=4.69 cfs  0.458 afLink DP B: Roadway (East)
   Primary=4.69 cfs  0.458 af

   Inflow=25.96 cfs  2.078 afLink DP C: Wetlands
   Primary=25.96 cfs  2.078 af

   Inflow=2.29 cfs  0.208 afLink DP D: Woods (West)
   Primary=2.29 cfs  0.208 af

Total Runoff Area = 11.843 ac   Runoff Volume = 3.041 af   Average Runoff Depth = 3.08"
91.91% Pervious = 10.885 ac     8.09% Impervious = 0.958 ac
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Summary for Subcatchment EX-A: West

Runoff = 3.89 cfs @ 12.15 hrs,  Volume= 0.297 af,  Depth> 3.58"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.034 61 >75% Grass cover, Good, HSG B
0.847 58 Woods/grass comb., Good, HSG B
0.025 96 Gravel surface, HSG B

* 0.062 98 Buildings
* 0.027 98 Parking Lot/Drives

0.995 63 Weighted Average
0.906 91.06% Pervious Area
0.089 8.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.2 50 0.0450 0.26 Sheet Flow, 1
Range   n= 0.130   P2= 4.16"

1.9 147 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.5 38 0.0540 1.16 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.4 49 0.0940 2.15 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

3.9 166 0.0205 0.72 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

9.9 450 Total
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Summary for Subcatchment EX-B: East

Runoff = 4.69 cfs @ 12.27 hrs,  Volume= 0.458 af,  Depth> 4.24"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.151 39 >75% Grass cover, Good, HSG A
0.114 61 >75% Grass cover, Good, HSG B
0.156 30 Woods, Good, HSG A
0.335 55 Woods, Good, HSG B

* 0.097 98 Buildings
* 0.442 98 Parking Lot/Drive

1.295 69 Weighted Average
0.756 58.38% Pervious Area
0.539 41.62% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.5 50 0.0560 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

0.7 52 0.0640 1.26 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.8 64 0.0670 1.29 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.8 46 0.0400 1.00 Shallow Concentrated Flow, 4
Woodland   Kv= 5.0 fps

0.0 8 0.1820 2.99 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.1 13 0.0430 4.21 Shallow Concentrated Flow, 6
Paved   Kv= 20.3 fps

0.3 64 0.0250 3.21 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

0.2 46 0.0450 4.31 Shallow Concentrated Flow, 8
Paved   Kv= 20.3 fps

0.5 84 0.0210 2.94 Shallow Concentrated Flow, 9
Paved   Kv= 20.3 fps

1.2 16 0.0010 0.22 Shallow Concentrated Flow, 10
Short Grass Pasture   Kv= 7.0 fps

2.7 107 0.0180 0.67 Shallow Concentrated Flow, 11
Woodland   Kv= 5.0 fps

19.8 550 Total
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Summary for Subcatchment EX-C: Wetlands

Runoff = 25.96 cfs @ 12.16 hrs,  Volume= 2.078 af,  Depth> 2.82"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.240 39 >75% Grass cover, Good, HSG A
1.718 61 >75% Grass cover, Good, HSG B
0.029 80 >75% Grass cover, Good, HSG D
0.130 30 Brush, Good, HSG A
0.149 48 Brush, Good, HSG B
0.235 30 Woods, Good, HSG A
6.028 55 Woods, Good, HSG B

* 0.054 98 Buildings
* 0.272 98 Parking Lot/Drive

8.855 56 Weighted Average
8.529 96.32% Pervious Area
0.326 3.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 50 0.0280 0.22 Sheet Flow, Sheet
Range   n= 0.130   P2= 4.16"

0.3 11 0.0187 0.68 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.4 67 0.0246 2.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.6 127 0.0452 3.42 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

2.5 196 0.0665 1.29 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.0 152 0.0646 1.27 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

1.4 143 0.1200 1.73 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

11.0 746 Total
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Summary for Subcatchment EX-D: Woods

Runoff = 2.29 cfs @ 12.23 hrs,  Volume= 0.208 af,  Depth> 3.57"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.300 61 >75% Grass cover, Good, HSG B
0.337 58 Woods/grass comb., Good, HSG B
0.057 96 Gravel surface, HSG B

* 0.004 98 Parking Lot / Drive

0.698 63 Weighted Average
0.694 99.43% Pervious Area
0.004 0.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 50 0.0600 0.07 Sheet Flow, 1
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.7 136 0.0730 1.35 Shallow Concentrated Flow, 2
Woodland   Kv= 5.0 fps

0.7 57 0.0650 1.27 Shallow Concentrated Flow, 3
Woodland   Kv= 5.0 fps

0.1 17 0.0784 1.96 Shallow Concentrated Flow, 4
Short Grass Pasture   Kv= 7.0 fps

0.8 49 0.0220 1.04 Shallow Concentrated Flow, 5
Short Grass Pasture   Kv= 7.0 fps

0.4 29 0.0348 1.31 Shallow Concentrated Flow, 6
Short Grass Pasture   Kv= 7.0 fps

0.4 62 0.0146 2.45 Shallow Concentrated Flow, 7
Paved   Kv= 20.3 fps

16.2 400 Total
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.995 ac, 8.94% Impervious,  Inflow Depth > 3.58"    for  100-year (NOAA) event
Inflow = 3.89 cfs @ 12.15 hrs,  Volume= 0.297 af
Primary = 3.89 cfs @ 12.15 hrs,  Volume= 0.297 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 1.295 ac, 41.62% Impervious,  Inflow Depth > 4.24"    for  100-year (NOAA) event
Inflow = 4.69 cfs @ 12.27 hrs,  Volume= 0.458 af
Primary = 4.69 cfs @ 12.27 hrs,  Volume= 0.458 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 8.855 ac, 3.68% Impervious,  Inflow Depth > 2.82"    for  100-year (NOAA) event
Inflow = 25.96 cfs @ 12.16 hrs,  Volume= 2.078 af
Primary = 25.96 cfs @ 12.16 hrs,  Volume= 2.078 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.698 ac, 0.57% Impervious,  Inflow Depth > 3.57"    for  100-year (NOAA) event
Inflow = 2.29 cfs @ 12.23 hrs,  Volume= 0.208 af
Primary = 2.29 cfs @ 12.23 hrs,  Volume= 0.208 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.362 39 >75% Grass cover, Good, HSG A  (PR-B, PR-C2)

2.339 61 >75% Grass cover, Good, HSG B  (PR-A, PR-B, PR-C1, PR-C2, PR-D)

0.074 80 >75% Grass cover, Good, HSG D  (PR-C2)

0.340 98 Concrete Pads, HSG A  (PR-C1)

0.986 98 Concrete Pads, HSG B  (PR-C1, PR-C2)

0.034 76 Gravel roads, HSG A  (PR-B)

0.030 85 Gravel roads, HSG B  (PR-A, PR-D)

0.363 96 Gravel surface, HSG A  (PR-C1)

1.897 96 Gravel surface, HSG B  (PR-A, PR-B, PR-C1, PR-C2, PR-D)

0.016 58 Meadow, non-grazed, HSG B  (PR-C2)

0.105 98 Paved parking, HSG A  (PR-B, PR-C1)

0.591 98 Paved parking, HSG B  (PR-B, PR-C1, PR-C2, PR-D)

0.105 98 Paved roads w/curbs & sewers, HSG B  (PR-A)

0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)  (PR-C1)

4.565 55 Woods, Good, HSG B  (PR-C2, PR-D)

11.843 72 TOTAL AREA
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=1.50"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=0.73 cfs  0.055 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=1.24"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=0.70 cfs  0.054 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=3.27"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=12.57 cfs  1.043 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=0.90"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=2.81 cfs  0.479 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=1.01"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=0.45 cfs  0.053 af

Peak Elev=243.03'  Storage=26,574 cf   Inflow=12.57 cfs  1.043 afPond B: Pond
   Discarded=0.51 cfs  1.002 af   Primary=0.14 cfs  0.041 af   Outflow=0.65 cfs  1.043 af

   Inflow=0.73 cfs  0.055 afLink DP A: Roadway (West)
   Primary=0.73 cfs  0.055 af

   Inflow=0.70 cfs  0.054 afLink DP B: Roadway (East)
   Primary=0.70 cfs  0.054 af

   Inflow=2.81 cfs  0.520 afLink DP C: Wetlands
   Primary=2.81 cfs  0.520 af

   Inflow=0.45 cfs  0.053 afLink DP D: Woods (West)
   Primary=0.45 cfs  0.053 af

Total Runoff Area = 11.843 ac   Runoff Volume = 1.684 af   Average Runoff Depth = 1.71"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 0.73 cfs @ 12.10 hrs,  Volume= 0.055 af,  Depth= 1.50"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 0.70 cfs @ 12.10 hrs,  Volume= 0.054 af,  Depth= 1.24"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 12.57 cfs @ 12.12 hrs,  Volume= 1.043 af,  Depth= 3.27"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 2.81 cfs @ 12.64 hrs,  Volume= 0.479 af,  Depth= 0.90"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 0.45 cfs @ 12.30 hrs,  Volume= 0.053 af,  Depth= 1.01"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (2050) Rainfall=4.16"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 3.27"    for  2-year (2050) event
Inflow = 12.57 cfs @ 12.12 hrs,  Volume= 1.043 af
Outflow = 0.65 cfs @ 14.74 hrs,  Volume= 1.043 af,  Atten= 95%,  Lag= 156.9 min
Discarded = 0.51 cfs @ 14.74 hrs,  Volume= 1.002 af
Primary = 0.14 cfs @ 14.74 hrs,  Volume= 0.041 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 243.03' @ 14.74 hrs   Surf.Area= 14,988 sf   Storage= 26,574 cf

Plug-Flow detention time= 546.6 min calculated for 1.043 af (100% of inflow)
Center-of-Mass det. time= 546.8 min ( 1,338.3 - 791.4 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.51 cfs @ 14.74 hrs  HW=243.03'   (Free Discharge)
5=Exfiltration  ( Controls 0.51 cfs)

Primary OutFlow  Max=0.14 cfs @ 14.74 hrs  HW=243.03'   (Free Discharge)
1=Culvert  (Passes 0.14 cfs of 40.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.14 cfs @ 1.62 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 1.50"    for  2-year (2050) event
Inflow = 0.73 cfs @ 12.10 hrs,  Volume= 0.055 af
Primary = 0.73 cfs @ 12.10 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 1.24"    for  2-year (2050) event
Inflow = 0.70 cfs @ 12.10 hrs,  Volume= 0.054 af
Primary = 0.70 cfs @ 12.10 hrs,  Volume= 0.054 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 0.61"    for  2-year (2050) event
Inflow = 2.81 cfs @ 12.64 hrs,  Volume= 0.520 af
Primary = 2.81 cfs @ 12.64 hrs,  Volume= 0.520 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 1.01"    for  2-year (2050) event
Inflow = 0.45 cfs @ 12.30 hrs,  Volume= 0.053 af
Primary = 0.45 cfs @ 12.30 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=0.99"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=0.46 cfs  0.036 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=0.78"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=0.41 cfs  0.034 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=2.52"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=9.81 cfs  0.804 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=0.52"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=1.40 cfs  0.278 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=0.60"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=0.23 cfs  0.032 af

Peak Elev=242.58'  Storage=20,126 cf   Inflow=9.81 cfs  0.804 afPond B: Pond
   Discarded=0.45 cfs  0.804 af   Primary=0.00 cfs  0.000 af   Outflow=0.45 cfs  0.804 af

   Inflow=0.46 cfs  0.036 afLink DP A: Roadway (West)
   Primary=0.46 cfs  0.036 af

   Inflow=0.41 cfs  0.034 afLink DP B: Roadway (East)
   Primary=0.41 cfs  0.034 af

   Inflow=1.40 cfs  0.278 afLink DP C: Wetlands
   Primary=1.40 cfs  0.278 af

   Inflow=0.23 cfs  0.032 afLink DP D: Woods (West)
   Primary=0.23 cfs  0.032 af

Total Runoff Area = 11.843 ac   Runoff Volume = 1.184 af   Average Runoff Depth = 1.20"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 0.46 cfs @ 12.10 hrs,  Volume= 0.036 af,  Depth= 0.99"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 0.41 cfs @ 12.11 hrs,  Volume= 0.034 af,  Depth= 0.78"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 9.81 cfs @ 12.12 hrs,  Volume= 0.804 af,  Depth= 2.52"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 1.40 cfs @ 12.69 hrs,  Volume= 0.278 af,  Depth= 0.52"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 0.23 cfs @ 12.33 hrs,  Volume= 0.032 af,  Depth= 0.60"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year (NOAA) Rainfall=3.38"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total



Medway Battery Storage Facility
Type III 24-hr  2-year (NOAA) Rainfall=3.38"LAN Proposed Conditions

  Printed  6/6/2023Prepared by Langan Engineering
Page 20HydroCAD® 10.20-2f  s/n 08223  © 2022 HydroCAD Software Solutions LLC

Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 2.52"    for  2-year (NOAA) event
Inflow = 9.81 cfs @ 12.12 hrs,  Volume= 0.804 af
Outflow = 0.45 cfs @ 15.20 hrs,  Volume= 0.804 af,  Atten= 95%,  Lag= 184.7 min
Discarded = 0.45 cfs @ 15.20 hrs,  Volume= 0.804 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 242.58' @ 15.20 hrs   Surf.Area= 14,165 sf   Storage= 20,126 cf

Plug-Flow detention time= 482.7 min calculated for 0.804 af (100% of inflow)
Center-of-Mass det. time= 482.9 min ( 1,281.5 - 798.6 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.45 cfs @ 15.20 hrs  HW=242.58'   (Free Discharge)
5=Exfiltration  ( Controls 0.45 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=241.00'   (Free Discharge)
1=Culvert  (Passes 0.00 cfs of 29.90 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 0.99"    for  2-year (NOAA) event
Inflow = 0.46 cfs @ 12.10 hrs,  Volume= 0.036 af
Primary = 0.46 cfs @ 12.10 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 0.78"    for  2-year (NOAA) event
Inflow = 0.41 cfs @ 12.11 hrs,  Volume= 0.034 af
Primary = 0.41 cfs @ 12.11 hrs,  Volume= 0.034 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 0.33"    for  2-year (NOAA) event
Inflow = 1.40 cfs @ 12.69 hrs,  Volume= 0.278 af
Primary = 1.40 cfs @ 12.69 hrs,  Volume= 0.278 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 0.60"    for  2-year (NOAA) event
Inflow = 0.23 cfs @ 12.33 hrs,  Volume= 0.032 af
Primary = 0.23 cfs @ 12.33 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=3.30"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=1.66 cfs  0.120 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=2.91"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=1.73 cfs  0.127 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=5.55"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=20.72 cfs  1.770 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=2.34"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=8.39 cfs  1.252 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=2.53"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=1.27 cfs  0.134 af

Peak Elev=243.99'  Storage=41,911 cf   Inflow=20.72 cfs  1.770 afPond B: Pond
   Discarded=0.63 cfs  1.233 af   Primary=1.38 cfs  0.537 af   Outflow=2.01 cfs  1.770 af

   Inflow=1.66 cfs  0.120 afLink DP A: Roadway (West)
   Primary=1.66 cfs  0.120 af

   Inflow=1.73 cfs  0.127 afLink DP B: Roadway (East)
   Primary=1.73 cfs  0.127 af

   Inflow=9.67 cfs  1.789 afLink DP C: Wetlands
   Primary=9.67 cfs  1.789 af

   Inflow=1.27 cfs  0.134 afLink DP D: Woods (West)
   Primary=1.27 cfs  0.134 af

Total Runoff Area = 11.843 ac   Runoff Volume = 3.403 af   Average Runoff Depth = 3.45"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 1.66 cfs @ 12.09 hrs,  Volume= 0.120 af,  Depth= 3.30"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 1.73 cfs @ 12.10 hrs,  Volume= 0.127 af,  Depth= 2.91"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 20.72 cfs @ 12.12 hrs,  Volume= 1.770 af,  Depth= 5.55"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 8.39 cfs @ 12.58 hrs,  Volume= 1.252 af,  Depth= 2.34"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 1.27 cfs @ 12.27 hrs,  Volume= 0.134 af,  Depth= 2.53"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (2050) Rainfall=6.49"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 5.55"    for  10-year (2050) event
Inflow = 20.72 cfs @ 12.12 hrs,  Volume= 1.770 af
Outflow = 2.01 cfs @ 13.04 hrs,  Volume= 1.770 af,  Atten= 90%,  Lag= 54.8 min
Discarded = 0.63 cfs @ 13.04 hrs,  Volume= 1.233 af
Primary = 1.38 cfs @ 13.04 hrs,  Volume= 0.537 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 243.99' @ 13.04 hrs   Surf.Area= 16,831 sf   Storage= 41,911 cf

Plug-Flow detention time= 457.3 min calculated for 1.769 af (100% of inflow)
Center-of-Mass det. time= 457.6 min ( 1,235.3 - 777.6 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.63 cfs @ 13.04 hrs  HW=243.99'   (Free Discharge)
5=Exfiltration  ( Controls 0.63 cfs)

Primary OutFlow  Max=1.38 cfs @ 13.04 hrs  HW=243.99'   (Free Discharge)
1=Culvert  (Passes 1.38 cfs of 44.30 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.92 cfs @ 4.67 fps)
3=Orifice/Grate  (Orifice Controls 0.47 cfs @ 2.38 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 3.30"    for  10-year (2050) event
Inflow = 1.66 cfs @ 12.09 hrs,  Volume= 0.120 af
Primary = 1.66 cfs @ 12.09 hrs,  Volume= 0.120 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 2.91"    for  10-year (2050) event
Inflow = 1.73 cfs @ 12.10 hrs,  Volume= 0.127 af
Primary = 1.73 cfs @ 12.10 hrs,  Volume= 0.127 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 2.09"    for  10-year (2050) event
Inflow = 9.67 cfs @ 12.59 hrs,  Volume= 1.789 af
Primary = 9.67 cfs @ 12.59 hrs,  Volume= 1.789 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 2.53"    for  10-year (2050) event
Inflow = 1.27 cfs @ 12.27 hrs,  Volume= 0.134 af
Primary = 1.27 cfs @ 12.27 hrs,  Volume= 0.134 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=2.32"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=1.16 cfs  0.085 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=1.99"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=1.17 cfs  0.087 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=4.35"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=16.47 cfs  1.388 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=1.53"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=5.28 cfs  0.821 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=1.68"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=0.81 cfs  0.089 af

Peak Elev=243.48'  Storage=33,659 cf   Inflow=16.47 cfs  1.388 afPond B: Pond
   Discarded=0.57 cfs  1.129 af   Primary=0.62 cfs  0.259 af   Outflow=1.19 cfs  1.388 af

   Inflow=1.16 cfs  0.085 afLink DP A: Roadway (West)
   Primary=1.16 cfs  0.085 af

   Inflow=1.17 cfs  0.087 afLink DP B: Roadway (East)
   Primary=1.17 cfs  0.087 af

   Inflow=5.81 cfs  1.080 afLink DP C: Wetlands
   Primary=5.81 cfs  1.080 af

   Inflow=0.81 cfs  0.089 afLink DP D: Woods (West)
   Primary=0.81 cfs  0.089 af

Total Runoff Area = 11.843 ac   Runoff Volume = 2.469 af   Average Runoff Depth = 2.50"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 1.16 cfs @ 12.10 hrs,  Volume= 0.085 af,  Depth= 2.32"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 1.17 cfs @ 12.10 hrs,  Volume= 0.087 af,  Depth= 1.99"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 16.47 cfs @ 12.12 hrs,  Volume= 1.388 af,  Depth= 4.35"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 5.28 cfs @ 12.60 hrs,  Volume= 0.821 af,  Depth= 1.53"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 0.81 cfs @ 12.28 hrs,  Volume= 0.089 af,  Depth= 1.68"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year (NOAA) Rainfall=5.27"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 4.35"    for  10-year (NOAA) event
Inflow = 16.47 cfs @ 12.12 hrs,  Volume= 1.388 af
Outflow = 1.19 cfs @ 13.66 hrs,  Volume= 1.388 af,  Atten= 93%,  Lag= 92.1 min
Discarded = 0.57 cfs @ 13.66 hrs,  Volume= 1.129 af
Primary = 0.62 cfs @ 13.66 hrs,  Volume= 0.259 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 243.48' @ 13.66 hrs   Surf.Area= 15,866 sf   Storage= 33,659 cf

Plug-Flow detention time= 501.7 min calculated for 1.387 af (100% of inflow)
Center-of-Mass det. time= 502.0 min ( 1,285.9 - 783.9 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.57 cfs @ 13.66 hrs  HW=243.48'   (Free Discharge)
5=Exfiltration  ( Controls 0.57 cfs)

Primary OutFlow  Max=0.62 cfs @ 13.66 hrs  HW=243.48'   (Free Discharge)
1=Culvert  (Passes 0.62 cfs of 42.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.62 cfs @ 3.17 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 2.32"    for  10-year (NOAA) event
Inflow = 1.16 cfs @ 12.10 hrs,  Volume= 0.085 af
Primary = 1.16 cfs @ 12.10 hrs,  Volume= 0.085 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 1.99"    for  10-year (NOAA) event
Inflow = 1.17 cfs @ 12.10 hrs,  Volume= 0.087 af
Primary = 1.17 cfs @ 12.10 hrs,  Volume= 0.087 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 1.26"    for  10-year (NOAA) event
Inflow = 5.81 cfs @ 12.61 hrs,  Volume= 1.080 af
Primary = 5.81 cfs @ 12.61 hrs,  Volume= 1.080 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs



Medway Battery Storage Facility
Type III 24-hr  10-year (NOAA) Rainfall=5.27"LAN Proposed Conditions

  Printed  6/6/2023Prepared by Langan Engineering
Page 46HydroCAD® 10.20-2f  s/n 08223  © 2022 HydroCAD Software Solutions LLC

Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 1.68"    for  10-year (NOAA) event
Inflow = 0.81 cfs @ 12.28 hrs,  Volume= 0.089 af
Primary = 0.81 cfs @ 12.28 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=4.52"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=2.27 cfs  0.165 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=4.06"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=2.44 cfs  0.177 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=6.97"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=25.70 cfs  2.223 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=3.39"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=12.43 cfs  1.815 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=3.61"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=1.84 cfs  0.192 af

Peak Elev=244.60'  Storage=52,465 cf   Inflow=25.70 cfs  2.223 afPond B: Pond
   Discarded=0.72 cfs  1.334 af   Primary=2.04 cfs  0.889 af   Outflow=2.76 cfs  2.223 af

   Inflow=2.27 cfs  0.165 afLink DP A: Roadway (West)
   Primary=2.27 cfs  0.165 af

   Inflow=2.44 cfs  0.177 afLink DP B: Roadway (East)
   Primary=2.44 cfs  0.177 af

   Inflow=14.43 cfs  2.704 afLink DP C: Wetlands
   Primary=14.43 cfs  2.704 af

   Inflow=1.84 cfs  0.192 afLink DP D: Woods (West)
   Primary=1.84 cfs  0.192 af

Total Runoff Area = 11.843 ac   Runoff Volume = 4.571 af   Average Runoff Depth = 4.63"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 2.27 cfs @ 12.09 hrs,  Volume= 0.165 af,  Depth= 4.52"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 2.44 cfs @ 12.09 hrs,  Volume= 0.177 af,  Depth= 4.06"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 25.70 cfs @ 12.12 hrs,  Volume= 2.223 af,  Depth= 6.97"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 12.43 cfs @ 12.57 hrs,  Volume= 1.815 af,  Depth= 3.39"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 1.84 cfs @ 12.27 hrs,  Volume= 0.192 af,  Depth= 3.61"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (2050) Rainfall=7.93"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 6.97"    for  25-year (2050) event
Inflow = 25.70 cfs @ 12.12 hrs,  Volume= 2.223 af
Outflow = 2.76 cfs @ 12.93 hrs,  Volume= 2.223 af,  Atten= 89%,  Lag= 48.7 min
Discarded = 0.72 cfs @ 12.93 hrs,  Volume= 1.334 af
Primary = 2.04 cfs @ 12.93 hrs,  Volume= 0.889 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 244.60' @ 12.93 hrs   Surf.Area= 18,023 sf   Storage= 52,465 cf

Plug-Flow detention time= 418.9 min calculated for 2.222 af (100% of inflow)
Center-of-Mass det. time= 419.3 min ( 1,191.4 - 772.1 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.72 cfs @ 12.93 hrs  HW=244.59'   (Free Discharge)
5=Exfiltration  ( Controls 0.72 cfs)

Primary OutFlow  Max=2.04 cfs @ 12.93 hrs  HW=244.59'   (Free Discharge)
1=Culvert  (Passes 2.04 cfs of 46.68 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.18 cfs @ 5.98 fps)
3=Orifice/Grate  (Orifice Controls 0.87 cfs @ 4.43 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 4.52"    for  25-year (2050) event
Inflow = 2.27 cfs @ 12.09 hrs,  Volume= 0.165 af
Primary = 2.27 cfs @ 12.09 hrs,  Volume= 0.165 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 4.06"    for  25-year (2050) event
Inflow = 2.44 cfs @ 12.09 hrs,  Volume= 0.177 af
Primary = 2.44 cfs @ 12.09 hrs,  Volume= 0.177 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 3.17"    for  25-year (2050) event
Inflow = 14.43 cfs @ 12.58 hrs,  Volume= 2.704 af
Primary = 14.43 cfs @ 12.58 hrs,  Volume= 2.704 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 3.61"    for  25-year (2050) event
Inflow = 1.84 cfs @ 12.27 hrs,  Volume= 0.192 af
Primary = 1.84 cfs @ 12.27 hrs,  Volume= 0.192 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=3.26"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=1.64 cfs  0.119 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=2.87"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=1.71 cfs  0.125 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=5.50"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=20.54 cfs  1.754 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=2.31"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=8.26 cfs  1.234 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=2.49"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=1.25 cfs  0.132 af

Peak Elev=243.97'  Storage=41,568 cf   Inflow=20.54 cfs  1.754 afPond B: Pond
   Discarded=0.63 cfs  1.229 af   Primary=1.35 cfs  0.524 af   Outflow=1.98 cfs  1.754 af

   Inflow=1.64 cfs  0.119 afLink DP A: Roadway (West)
   Primary=1.64 cfs  0.119 af

   Inflow=1.71 cfs  0.125 afLink DP B: Roadway (East)
   Primary=1.71 cfs  0.125 af

   Inflow=9.50 cfs  1.758 afLink DP C: Wetlands
   Primary=9.50 cfs  1.758 af

   Inflow=1.25 cfs  0.132 afLink DP D: Woods (West)
   Primary=1.25 cfs  0.132 af

Total Runoff Area = 11.843 ac   Runoff Volume = 3.363 af   Average Runoff Depth = 3.41"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 1.64 cfs @ 12.09 hrs,  Volume= 0.119 af,  Depth= 3.26"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 1.71 cfs @ 12.10 hrs,  Volume= 0.125 af,  Depth= 2.87"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 20.54 cfs @ 12.12 hrs,  Volume= 1.754 af,  Depth= 5.50"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 8.26 cfs @ 12.59 hrs,  Volume= 1.234 af,  Depth= 2.31"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 1.25 cfs @ 12.27 hrs,  Volume= 0.132 af,  Depth= 2.49"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year (NOAA) Rainfall=6.44"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 5.50"    for  25-year (NOAA) event
Inflow = 20.54 cfs @ 12.12 hrs,  Volume= 1.754 af
Outflow = 1.98 cfs @ 13.04 hrs,  Volume= 1.754 af,  Atten= 90%,  Lag= 55.2 min
Discarded = 0.63 cfs @ 13.04 hrs,  Volume= 1.229 af
Primary = 1.35 cfs @ 13.04 hrs,  Volume= 0.524 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 243.97' @ 13.04 hrs   Surf.Area= 16,792 sf   Storage= 41,568 cf

Plug-Flow detention time= 459.1 min calculated for 1.753 af (100% of inflow)
Center-of-Mass det. time= 459.4 min ( 1,237.3 - 777.9 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.63 cfs @ 13.04 hrs  HW=243.97'   (Free Discharge)
5=Exfiltration  ( Controls 0.63 cfs)

Primary OutFlow  Max=1.35 cfs @ 13.04 hrs  HW=243.97'   (Free Discharge)
1=Culvert  (Passes 1.35 cfs of 44.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.91 cfs @ 4.62 fps)
3=Orifice/Grate  (Orifice Controls 0.45 cfs @ 2.33 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 3.26"    for  25-year (NOAA) event
Inflow = 1.64 cfs @ 12.09 hrs,  Volume= 0.119 af
Primary = 1.64 cfs @ 12.09 hrs,  Volume= 0.119 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 2.87"    for  25-year (NOAA) event
Inflow = 1.71 cfs @ 12.10 hrs,  Volume= 0.125 af
Primary = 1.71 cfs @ 12.10 hrs,  Volume= 0.125 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 2.06"    for  25-year (NOAA) event
Inflow = 9.50 cfs @ 12.60 hrs,  Volume= 1.758 af
Primary = 9.50 cfs @ 12.60 hrs,  Volume= 1.758 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 2.49"    for  25-year (NOAA) event
Inflow = 1.25 cfs @ 12.27 hrs,  Volume= 0.132 af
Primary = 1.25 cfs @ 12.27 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=6.51"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=3.26 cfs  0.238 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=5.98"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=3.59 cfs  0.261 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=9.20"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=33.39 cfs  2.931 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=5.17"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=19.20 cfs  2.768 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=5.44"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=2.80 cfs  0.288 af

Peak Elev=245.33'  Storage=66,164 cf   Inflow=33.39 cfs  2.931 afPond B: Pond
   Discarded=0.82 cfs  1.452 af   Primary=6.25 cfs  1.479 af   Outflow=7.08 cfs  2.931 af

   Inflow=3.26 cfs  0.238 afLink DP A: Roadway (West)
   Primary=3.26 cfs  0.238 af

   Inflow=3.59 cfs  0.261 afLink DP B: Roadway (East)
   Primary=3.59 cfs  0.261 af

   Inflow=25.45 cfs  4.247 afLink DP C: Wetlands
   Primary=25.45 cfs  4.247 af

   Inflow=2.80 cfs  0.288 afLink DP D: Woods (West)
   Primary=2.80 cfs  0.288 af

Total Runoff Area = 11.843 ac   Runoff Volume = 6.485 af   Average Runoff Depth = 6.57"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 3.26 cfs @ 12.09 hrs,  Volume= 0.238 af,  Depth= 6.51"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 3.59 cfs @ 12.09 hrs,  Volume= 0.261 af,  Depth= 5.98"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 33.39 cfs @ 12.12 hrs,  Volume= 2.931 af,  Depth= 9.20"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 19.20 cfs @ 12.56 hrs,  Volume= 2.768 af,  Depth= 5.17"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 2.80 cfs @ 12.26 hrs,  Volume= 0.288 af,  Depth= 5.44"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (2050) Rainfall=10.17"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 9.20"    for  100-year (2050) event
Inflow = 33.39 cfs @ 12.12 hrs,  Volume= 2.931 af
Outflow = 7.08 cfs @ 12.57 hrs,  Volume= 2.931 af,  Atten= 79%,  Lag= 27.0 min
Discarded = 0.82 cfs @ 12.57 hrs,  Volume= 1.452 af
Primary = 6.25 cfs @ 12.57 hrs,  Volume= 1.479 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 245.33' @ 12.57 hrs   Surf.Area= 19,481 sf   Storage= 66,164 cf

Plug-Flow detention time= 368.9 min calculated for 2.930 af (100% of inflow)
Center-of-Mass det. time= 369.4 min ( 1,135.1 - 765.8 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.82 cfs @ 12.57 hrs  HW=245.32'   (Free Discharge)
5=Exfiltration  ( Controls 0.82 cfs)

Primary OutFlow  Max=6.22 cfs @ 12.57 hrs  HW=245.32'   (Free Discharge)
1=Culvert  (Passes 6.22 cfs of 49.28 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.43 cfs @ 7.26 fps)
3=Orifice/Grate  (Orifice Controls 1.19 cfs @ 6.04 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 3.61 cfs @ 2.13 fps)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 6.51"    for  100-year (2050) event
Inflow = 3.26 cfs @ 12.09 hrs,  Volume= 0.238 af
Primary = 3.26 cfs @ 12.09 hrs,  Volume= 0.238 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 5.98"    for  100-year (2050) event
Inflow = 3.59 cfs @ 12.09 hrs,  Volume= 0.261 af
Primary = 3.59 cfs @ 12.09 hrs,  Volume= 0.261 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 4.97"    for  100-year (2050) event
Inflow = 25.45 cfs @ 12.56 hrs,  Volume= 4.247 af
Primary = 25.45 cfs @ 12.56 hrs,  Volume= 4.247 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 5.44"    for  100-year (2050) event
Inflow = 2.80 cfs @ 12.26 hrs,  Volume= 0.288 af
Primary = 2.80 cfs @ 12.26 hrs,  Volume= 0.288 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.438 ac   23.97% Impervious   Runoff Depth=4.81"Subcatchment PR-A: West
   Flow Length=199'   Tc=6.0 min   CN=71   Runoff=2.42 cfs  0.175 af

Runoff Area=0.523 ac   19.69% Impervious   Runoff Depth=4.34"Subcatchment PR-B: East
   Flow Length=188'   Tc=6.0 min   CN=67   Runoff=2.61 cfs  0.189 af

Runoff Area=3.825 ac   47.06% Impervious   Runoff Depth=7.30"Subcatchment PR-C1: North
   Flow Length=669'   Tc=9.0 min   CN=92   Runoff=26.83 cfs  2.327 af

Runoff Area=6.421 ac   2.24% Impervious   Runoff Depth=3.64"Subcatchment PR-C2: South
   Flow Length=968'   Tc=39.5 min   CN=61   Runoff=13.40 cfs  1.950 af

Runoff Area=0.636 ac   1.73% Impervious   Runoff Depth=3.87"Subcatchment PR-D: Woods
   Flow Length=537'   Tc=18.7 min   CN=63   Runoff=1.98 cfs  0.205 af

Peak Elev=244.73'  Storage=54,993 cf   Inflow=26.83 cfs  2.327 afPond B: Pond
   Discarded=0.74 cfs  1.357 af   Primary=2.16 cfs  0.970 af   Outflow=2.90 cfs  2.327 af

   Inflow=2.42 cfs  0.175 afLink DP A: Roadway (West)
   Primary=2.42 cfs  0.175 af

   Inflow=2.61 cfs  0.189 afLink DP B: Roadway (East)
   Primary=2.61 cfs  0.189 af

   Inflow=15.51 cfs  2.920 afLink DP C: Wetlands
   Primary=15.51 cfs  2.920 af

   Inflow=1.98 cfs  0.205 afLink DP D: Woods (West)
   Primary=1.98 cfs  0.205 af

Total Runoff Area = 11.843 ac   Runoff Volume = 4.847 af   Average Runoff Depth = 4.91"
81.74% Pervious = 9.680 ac     18.26% Impervious = 2.163 ac
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Summary for Subcatchment PR-A: West

Runoff = 2.42 cfs @ 12.09 hrs,  Volume= 0.175 af,  Depth= 4.81"
     Routed to Link DP A : Roadway (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.320 61 >75% Grass cover, Good, HSG B
0.002 85 Gravel roads, HSG B
0.011 96 Gravel surface, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B

0.438 71 Weighted Average
0.333 76.03% Pervious Area
0.105 23.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 50 0.0423 1.84 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 18 0.0535 4.70 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.1 26 0.0560 4.80 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 105 0.0419 4.16 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

1.1 199 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-B: East

Runoff = 2.61 cfs @ 12.09 hrs,  Volume= 0.189 af,  Depth= 4.34"
     Routed to Link DP B : Roadway (East)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.225 39 >75% Grass cover, Good, HSG A
0.057 61 >75% Grass cover, Good, HSG B
0.034 76 Gravel roads, HSG A
0.104 96 Gravel surface, HSG B
0.039 98 Paved parking, HSG A
0.064 98 Paved parking, HSG B

0.523 67 Weighted Average
0.420 80.31% Pervious Area
0.103 19.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 24 0.3500 3.70 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.1 28 0.0323 3.65 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.4 69 0.0234 3.11 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.3 67 0.0302 3.53 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.9 188 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment PR-C1: North

Runoff = 26.83 cfs @ 12.12 hrs,  Volume= 2.327 af,  Depth= 7.30"
     Routed to Pond B : Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.554 61 >75% Grass cover, Good, HSG B
0.363 96 Gravel surface, HSG A
1.108 96 Gravel surface, HSG B

* 0.036 98 Unconnected roofs, HSG B (Substation Bldg Roof)
0.066 98 Paved parking, HSG A
0.403 98 Paved parking, HSG B

* 0.340 98 Concrete Pads, HSG A
* 0.955 98 Concrete Pads, HSG B

3.825 92 Weighted Average
2.025 52.94% Pervious Area
1.800 47.06% Impervious Area
0.036 2.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0158 1.24 Sheet Flow, Sheet
Smooth surfaces   n= 0.011   P2= 4.16"

0.7 85 0.0158 2.02 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

1.3 200 0.0158 2.55 Shallow Concentrated Flow, SCF
Paved   Kv= 20.3 fps

0.2 17 0.0090 1.53 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

3.0 118 0.0100 0.66 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

2.0 144 0.0343 1.22 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

1.1 55 0.0163 0.84 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

9.0 669 Total
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Summary for Subcatchment PR-C2: South

Runoff = 13.40 cfs @ 12.57 hrs,  Volume= 1.950 af,  Depth= 3.64"
     Routed to Link DP C : Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.137 39 >75% Grass cover, Good, HSG A
1.238 61 >75% Grass cover, Good, HSG B
0.074 80 >75% Grass cover, Good, HSG D
3.928 55 Woods, Good, HSG B
0.279 55 Woods, Good, HSG B
0.605 96 Gravel surface, HSG B
0.113 98 Paved parking, HSG B

* 0.031 98 Concrete Pads, HSG B
0.016 58 Meadow, non-grazed, HSG B

6.421 61 Weighted Average
6.277 97.76% Pervious Area
0.144 2.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.5 50 0.0060 0.03 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

3.8 157 0.0191 0.69 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.8 58 0.0600 1.22 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.2 28 0.3570 2.99 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

2.8 514 0.0260 3.11 15.54 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.3 77 0.0439 4.04 20.19 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

0.1 32 0.0414 3.92 19.61 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.055

1.0 52 0.0191 0.91 0.01 Pipe Channel, Pipe
12.0"  Round  w/ 11.5" inside fill  Area= 0.0 sf  Perim= 0.8'  r= 0.01'
n= 0.013  Corrugated PE, smooth interior

39.5 968 Total
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Summary for Subcatchment PR-D: Woods

Runoff = 1.98 cfs @ 12.27 hrs,  Volume= 0.205 af,  Depth= 3.87"
     Routed to Link DP D : Woods (West)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year (NOAA) Rainfall=8.26"

Area (ac) CN Description

0.170 61 >75% Grass cover, Good, HSG B
0.358 55 Woods, Good, HSG B
0.069 96 Gravel surface, HSG B
0.028 85 Gravel roads, HSG B
0.011 98 Paved parking, HSG B

0.636 63 Weighted Average
0.625 98.27% Pervious Area
0.011 1.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.3 50 0.0400 0.06 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.16"

1.3 66 0.0300 0.87 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

0.1 12 0.1630 2.83 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0064 1.29 Shallow Concentrated Flow, SCF
Unpaved   Kv= 16.1 fps

0.5 175 0.0308 5.64 28.18 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.1 60 0.0502 7.20 35.98 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.3'  r= 0.60'  n= 0.033

0.4 45 0.0775 1.95 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

1.3 84 0.0237 1.08 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

0.6 39 0.0259 1.13 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

18.7 537 Total
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 7.30"    for  100-year (NOAA) event
Inflow = 26.83 cfs @ 12.12 hrs,  Volume= 2.327 af
Outflow = 2.90 cfs @ 12.93 hrs,  Volume= 2.327 af,  Atten= 89%,  Lag= 48.2 min
Discarded = 0.74 cfs @ 12.93 hrs,  Volume= 1.357 af
Primary = 2.16 cfs @ 12.93 hrs,  Volume= 0.970 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 244.73' @ 12.93 hrs   Surf.Area= 18,298 sf   Storage= 54,993 cf

Plug-Flow detention time= 412.9 min calculated for 2.326 af (100% of inflow)
Center-of-Mass det. time= 413.3 min ( 1,184.3 - 771.0 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.74 cfs @ 12.93 hrs  HW=244.73'   (Free Discharge)
5=Exfiltration  ( Controls 0.74 cfs)

Primary OutFlow  Max=2.16 cfs @ 12.93 hrs  HW=244.73'   (Free Discharge)
1=Culvert  (Passes 2.16 cfs of 47.21 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.23 cfs @ 6.25 fps)
3=Orifice/Grate  (Orifice Controls 0.94 cfs @ 4.78 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link DP A: Roadway (West)

Inflow Area = 0.438 ac, 23.97% Impervious,  Inflow Depth = 4.81"    for  100-year (NOAA) event
Inflow = 2.42 cfs @ 12.09 hrs,  Volume= 0.175 af
Primary = 2.42 cfs @ 12.09 hrs,  Volume= 0.175 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP B: Roadway (East)

Inflow Area = 0.523 ac, 19.69% Impervious,  Inflow Depth = 4.34"    for  100-year (NOAA) event
Inflow = 2.61 cfs @ 12.09 hrs,  Volume= 0.189 af
Primary = 2.61 cfs @ 12.09 hrs,  Volume= 0.189 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP C: Wetlands

Inflow Area = 10.246 ac, 18.97% Impervious,  Inflow Depth = 3.42"    for  100-year (NOAA) event
Inflow = 15.51 cfs @ 12.57 hrs,  Volume= 2.920 af
Primary = 15.51 cfs @ 12.57 hrs,  Volume= 2.920 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
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Summary for Link DP D: Woods (West)

Inflow Area = 0.636 ac, 1.73% Impervious,  Inflow Depth = 3.87"    for  100-year (NOAA) event
Inflow = 1.98 cfs @ 12.27 hrs,  Volume= 0.205 af
Primary = 1.98 cfs @ 12.27 hrs,  Volume= 0.205 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs



APPENDIX D

Stormwater Quality and Recharge Calculations



Standard 3: Recharge

Total Impervious Coverage 195,441 sf 4.487 ac 

Total Impervious Site Area Draining to Recharge Facilities 3.271 ac

% Site Impervious Area Draining to Recharge Facilities 73%

Recharge Adjustment = Site Impervious / Imp Draining to Recharge Facilities = 1.37           

F (in) AImp (sf) Rv (cf)

1.00 195,441 16,287

16,287 cf

22,340 cf

Total Recharge Volume Provided 23,242 cf

Total Required Recharge Volume, Rv

Adjusted Total Required Recharge

1
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Summary for Pond B: Pond

Inflow Area = 3.825 ac, 47.06% Impervious,  Inflow Depth = 9.20"    for  100-year (2050) event
Inflow = 33.39 cfs @ 12.12 hrs,  Volume= 2.931 af
Outflow = 7.08 cfs @ 12.57 hrs,  Volume= 2.931 af,  Atten= 79%,  Lag= 27.0 min
Discarded = 0.82 cfs @ 12.57 hrs,  Volume= 1.452 af
Primary = 6.25 cfs @ 12.57 hrs,  Volume= 1.479 af
     Routed to Link DP C : Wetlands

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 245.33' @ 12.57 hrs   Surf.Area= 19,481 sf   Storage= 66,164 cf

Plug-Flow detention time= 368.9 min calculated for 2.930 af (100% of inflow)
Center-of-Mass det. time= 369.4 min ( 1,135.1 - 765.8 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 90,440 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 11,283 0 0
242.00 13,082 12,183 12,183
243.00 14,939 14,011 26,193
244.00 16,851 15,895 42,088
245.00 18,821 17,836 59,924
246.00 20,847 19,834 79,758
246.50 21,881 10,682 90,440

Device Routing     Invert Outlet Devices

#1 Primary 237.50' 24.0"  Round Culvert   
L= 89.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 237.50' / 234.50'   S= 0.0337 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 244.90' 4.0' long Sharp-Crested Rectangular Weir   0 End Contraction(s)   
#5 Discarded 241.00' 1.020 in/hr Exfiltration over Horizontal area   

Conductivity to Groundwater Elevation = 237.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.82 cfs @ 12.57 hrs  HW=245.32'   (Free Discharge)
5=Exfiltration  ( Controls 0.82 cfs)

Primary OutFlow  Max=6.22 cfs @ 12.57 hrs  HW=245.32'   (Free Discharge)
1=Culvert  (Passes 6.22 cfs of 49.28 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.43 cfs @ 7.26 fps)
3=Orifice/Grate  (Orifice Controls 1.19 cfs @ 6.04 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 3.61 cfs @ 2.13 fps)

Hholmes
Highlight
#2 Device 1 242.80' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads
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Stage-Area-Storage for Pond B: Pond

Elevation
(feet)

Surface
(sq-ft)

Horizontal
(sq-ft)

Storage
(cubic-feet)

241.00 11,283 11,283 0
241.20 11,643 11,643 2,293
241.40 12,003 12,003 4,657
241.60 12,362 12,362 7,094
241.80 12,722 12,722 9,602
242.00 13,082 13,082 12,183
242.20 13,453 13,453 14,836
242.40 13,825 13,825 17,564
242.60 14,196 14,196 20,366
242.80 14,568 14,568 23,242
243.00 14,939 14,939 26,193
243.20 15,321 15,321 29,219
243.40 15,704 15,704 32,322
243.60 16,086 16,086 35,501
243.80 16,469 16,469 38,756
244.00 16,851 16,851 42,088
244.20 17,245 17,245 45,498
244.40 17,639 17,639 48,986
244.60 18,033 18,033 52,553
244.80 18,427 18,427 56,199
245.00 18,821 18,821 59,924
245.20 19,226 19,226 63,729
245.40 19,631 19,631 67,614
245.60 20,037 20,037 71,581
245.80 20,442 20,442 75,629
246.00 20,847 20,847 79,758
246.20 21,261 21,261 83,969
246.40 21,674 21,674 88,262

Hholmes
Highlight
242.80 14,568 14,568 23,242



Standard 3: 72-hour Drawdown Analysis

Rv = Storage Volume Below Outlet [Ac-ft]

Infiltration System

0.534 Ac-ft

1.020 in/hr

0.259 Acres

24.2 Hours        

Bottom Area =

Drawdown Time =

Table 2.3.3 from Massachusetts Stormwater Handbook; Volume 3, pg. 22

< 72 Hours, Design is in compliance with the standard.

Drawdown Time =
Rv

where:
(K) (Bottom Area) K= Infiltration Rate [in/hr]

Bottom Area= Bottom Area of Recharge System [Ac]

Rv =

K = 



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 0.44 ac

Impervious Area, Aimp 0.12 ac  >>> 0.0002 mi
2

Time of Concentration , Tc 6 min  >>> 0.1 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.12 ac

Water Quality Volume, WQV 0.00 ac-ft  >>> 212 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.100 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.08 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 1

Stormwater Quality Calculations

Proposed Watershed A

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 0.52 ac

Impervious Area, Aimp 0.24 ac  >>> 0.0004 mi
2

Time of Concentration , Tc 6 min  >>> 0.1 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.24 ac

Water Quality Volume, WQV 0.01 ac-ft  >>> 437 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.100 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.15 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 2

Stormwater Quality Calculations

Proposed Watershed B

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 3.83 ac

Impervious Area, Aimp 3.27 ac  >>> 0.0051 mi
2

Time of Concentration , Tc 7 min  >>> 0.112 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

3.27 ac

Water Quality Volume, WQV 0.14 ac-ft  >>> 5,937 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.112 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 1.92 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 3

Stormwater Quality Calculations

Proposed Watershed C1

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 4.63 ac

Impervious Area, Aimp 0.68 ac  >>> 0.0011 mi
2

Time of Concentration , Tc 37 min  >>> 0.62 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.68 ac

Water Quality Volume, WQV 0.03 ac-ft  >>> 1,225 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.620 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.41 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 4

Stormwater Quality Calculations

Proposed Watershed C2

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 0.57 ac

Impervious Area, Aimp 0.08 ac  >>> 0.0001 mi
2

Time of Concentration , Tc 19 min  >>> 0.312 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.08 ac

Water Quality Volume, WQV 0.00 ac-ft  >>> 145 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.312 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.04 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 5

Stormwater Quality Calculations

Proposed Watershed D

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 0.44 ac

Impervious Area, Aimp 0.12 ac  >>> 0.0002 mi
2

Time of Concentration , Tc 6 min  >>> 0.1 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.12 ac

Water Quality Volume, WQV 0.00 ac-ft  >>> 212 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.100 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.08 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 1

Stormwater Quality Calculations

Proposed Watershed A

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 0.52 ac

Impervious Area, Aimp 0.24 ac  >>> 0.0004 mi
2

Time of Concentration , Tc 6 min  >>> 0.1 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.24 ac

Water Quality Volume, WQV 0.01 ac-ft  >>> 437 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.100 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.15 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 2

Stormwater Quality Calculations

Proposed Watershed B

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 3.83 ac

Impervious Area, Aimp 3.27 ac  >>> 0.0051 mi
2

Time of Concentration , Tc 7 min  >>> 0.112 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

3.27 ac

Water Quality Volume, WQV 0.14 ac-ft  >>> 5,937 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.112 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 1.92 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 3

Stormwater Quality Calculations

Proposed Watershed C1

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 4.63 ac

Impervious Area, Aimp 0.68 ac  >>> 0.0011 mi
2

Time of Concentration , Tc 37 min  >>> 0.62 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.68 ac

Water Quality Volume, WQV 0.03 ac-ft  >>> 1,225 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.620 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.41 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 4

Stormwater Quality Calculations

Proposed Watershed C2

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



Calculation Design Guideline

Stormwater Quality Volume (WQV) Massachusetts Stormwater Handbook / MS4 Watershed

Stormwater Quality Flow (WQF) MassDEP & Ubran Hydrology for Small Watersheds TR-55

Watershed Characteristics

Total Watershed Area 0.57 ac

Impervious Area, Aimp 0.08 ac  >>> 0.0001 mi
2

Time of Concentration , Tc 19 min  >>> 0.312 hr

Water Quality Volume (WQV)

WQV = (QWQV)*(AImp)

Water Quality Depth, QWQV 0.5 in

0.08 ac

Water Quality Volume, WQV 0.00 ac-ft  >>> 145 ft
3

Water Quality Flow (WQF)

WQF = (qu)* (AImp)*(QWQV)

qu = Unit Peak Discharge (csm/in)

A = drainage area (mi
2
)

Water Quality Depth, QWQV 0.5 in

CN = 98

Tc = 0.312 hr

Ia = 0.041

P = 1.2 in

Ia / P = 0.034

Unit Peak Discharge, qu 752 csm/in

Water Quality Flow, WQF = 0.04 cfs

53 MILFORD STREET

MEDWAY, MA BY DATE 4/12/2023 PROJ NO.

REV DATE SHEET 5

Stormwater Quality Calculations

Proposed Watershed D

Impervious Area, Aimp

Determine qu, using MassDEP Standard Method to 

Convert Required Water Quality Volume to a 

Discharge Rate for Sizing Flow Based  Manufactured 

Proprietary Stormwater Treatment Practices 

Figure 3 or 4 for Ia/P =0.034 for 1" QWQV

JNW 151033401



APPENDIX E

TSS Removal Worksheets



TSS Removal Calculation Worksheet

Project Name: Medway Battery Storage Sheet: 1 of 2

Project Number: 151033401 Date: 12-Apr-2023

Location: Medway, MA Computed by: JNW

Discharge Point: Wetlands Checked by: HH

Drainage Area(s):

A B C D E

BMP*

TSS Removal 

Rate*

Starting TSS 

Load**

Amount Removed 

(C*D)

Remaining Load    

(D-E)

Dry Well 80% 1.00 0.80 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

Treatment Train 

TSS Removal =
80%

* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1

** Equals remaining load from previous BMP (E)

100 Cambridge Street

Boston, MA 02114

\\langan.com\data\BOS\data4\151033401\Project Data\_Discipline\Site Civil\Stormwater\TSS Removal - Medway BESS.xls



TSS Removal Calculation Worksheet

Project Name: Medway Battery Storage Sheet: 2 of 2

Project Number: 151033401 Date: 12-Apr-2023

Location: Medway, MA Computed by: JNW

Discharge Point: Wetlands Checked by: HH

Drainage Area(s):

A B C D E

BMP*

TSS Removal 

Rate*

Starting TSS 

Load**

Amount Removed 

(C*D)

Remaining Load    

(D-E)

Infiltration Basin 80% 1.00 0.80 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

Treatment Train 

TSS Removal =
80%

* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1

** Equals remaining load from previous BMP (E)

***Proprietary Pretreatment Structures are sized to treat Water Quality Flow. See attached 

water quality flow calculations. Removal rates for propriety devices are from approved 

studies and/or manufacturer data. See attached data sheets.

100 Cambridge Street
Boston, MA 02114

\\langan.com\data\BOS\data4\151033401\Project Data\_Discipline\Site Civil\Stormwater\TSS Removal - Medway BESS.xls



APPENDIX F

Stormwater Collection System Calculations



Project MEDWAY BATTERY STORAGE FACILITY By SBF Date 5/17/2023

Location MEDWAY, MA Revised HH Date 5/17/2023

Circle one: Present Developed Job No. 151033401

1. Rational 'C' Runoff Coefficient & Area Calculations

SF AC SF AC SF AC

DW-1 22,665 0.520 22,665 0.520 0 0.000 100% 0.90
DW-2 29,727 0.682 29,727 0.682 0 0.000 100% 0.90
DW-3 16,828 0.386 16,828 0.386 0 0.000 100% 0.90
DW-4 20,280 0.466 20,280 0.466 0 0.000 100% 0.90
DW-5 6,576 0.151 6,576 0.151 0 0.000 100% 0.90
DW-6 20,061 0.461 20,061 0.461 0 0.000 100% 0.90
DW-7 13,310 0.306 13,310 0.306 0 0.000 100% 0.90
DW-8 18,634 0.428 18,634 0.428 0 0.000 100% 0.90
CB-1 144,619 3.320 9,830 0.226 134,789 3.094 7% 0.34

TRENCH 60,936 1.399 0 0.000 60,936 1.399 0% 0.30

Total Area Impervious (C=.9) Pervious (C=0.3)
Catchment Area

Percent 

Impervious
C











































APPENDIX G

Outlet Protection Calculations



25YR Event - Riprap Outlet Protection Calculations
1

Outfall Number FES-1 FES-2 FES-3 FES-4 FES-5 FES-6 FES-7

Discharge Destination
Basin Inlet Basin Inlet Basin Inlet Basin Inlet

Swale Collection 

Outfall
Basin Outfall

Trench 

Collection Outfall

Outfall Do (in) 30 24 18 18 18 24 12

Outfall Do (ft) 2.5 2 1.5 1.5 1.5 2 1

Q, Flow 25yr (cfs) 37.62 22.51 15.13 16.63 8.59 2.10 2.41

V, Velocity 25yr (ft/s) 10.07 9.61 11.02 12.41 5.11 6.33 5.18

Tailwater, TW (ft) 1.58 0.58 0 0 0.00 0 0

Type A (TW< D/2) or B (Is TW >= D/2) B A A A PFSH PFSH PFSH

Length (ft) 35 21 20 21

Width Upstream (ft) 8 6 5 5

Width Downstream (ft) 21 21 18 13

Riprap Section Std Int Std Std

Recommended Design D50 (in) 9 9 9 9

Riprap Thickness (ft) 1.5 1.5 1.5 1.5

Outfall Do + 0.5 ft, E (ft) 2 2.5 1.5

Hole Depth 0.5Do, F (ft) (1 ft min.) 1 1.25 0.75

Hole Length, 3E (ft) 6 7.5 4.5

Hole Width, 2E (ft) 4 5 3

Overall Length, C (ft) 12 15 9

Overall Width, B (ft) 10 12.5 7.5

Recommended Design D50 (in) 6 6 6

Riprap Thickness (ft) 1 1 1

Note: 

1. Calculations based on methodology found in Connecticut DOT Drainage Manual

Preformed Scour Hole (PFSH) Dimensions (Type 1)

Type A/B Riprap Apron Dimensions

Outfall Parameters



APPENDIX H

Swale Calculations



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

C-2 Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  1.20
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  6.70

Highlighted
Depth (ft) =  0.81
Q (cfs) =  6.700
Area (sqft) =  3.59
Velocity (ft/s) =  1.87
Wetted Perim (ft) =  7.12
Crit Depth, Yc (ft) =  0.54
Top Width (ft) =  6.86
EGL (ft) =  0.86

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour NOAA Atlas 14 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

C-2 Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  1.20
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  9.90

Highlighted
Depth (ft) =  0.98
Q (cfs) =  9.900
Area (sqft) =  4.84
Velocity (ft/s) =  2.04
Wetted Perim (ft) =  8.20
Crit Depth, Yc (ft) =  0.67
Top Width (ft) =  7.88
EGL (ft) =  1.05

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour Future 2050 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

C-2 Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  4.40
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  6.70

Highlighted
Depth (ft) =  0.59
Q (cfs) =  6.700
Area (sqft) =  2.22
Velocity (ft/s) =  3.01
Wetted Perim (ft) =  5.73
Crit Depth, Yc (ft) =  0.54
Top Width (ft) =  5.54
EGL (ft) =  0.73

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour NOAA Atlas 14 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

C-2 Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  4.40
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  9.90

Highlighted
Depth (ft) =  0.72
Q (cfs) =  9.900
Area (sqft) =  3.00
Velocity (ft/s) =  3.31
Wetted Perim (ft) =  6.55
Crit Depth, Yc (ft) =  0.67
Top Width (ft) =  6.32
EGL (ft) =  0.89

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour Future 2050 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

D Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  2.30
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  1.12

Highlighted
Depth (ft) =  0.28
Q (cfs) =  1.120
Area (sqft) =  0.80
Velocity (ft/s) =  1.41
Wetted Perim (ft) =  3.77
Crit Depth, Yc (ft) =  0.20
Top Width (ft) =  3.68
EGL (ft) =  0.31

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour NOAA Atlas 14 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

D Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  2.30
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  1.66

Highlighted
Depth (ft) =  0.35
Q (cfs) =  1.660
Area (sqft) =  1.07
Velocity (ft/s) =  1.56
Wetted Perim (ft) =  4.21
Crit Depth, Yc (ft) =  0.25
Top Width (ft) =  4.10
EGL (ft) =  0.39

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour Future 2050 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

D Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  10.00
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  1.12

Highlighted
Depth (ft) =  0.19
Q (cfs) =  1.120
Area (sqft) =  0.49
Velocity (ft/s) =  2.29
Wetted Perim (ft) =  3.20
Crit Depth, Yc (ft) =  0.20
Top Width (ft) =  3.14
EGL (ft) =  0.27

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour NOAA Atlas 14 storm event



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 13 2023

D Swale

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  260.00
Slope (%) =  10.00
N-Value =  0.055

Calculations
Compute by: Known Q
Known Q (cfs) =  1.66

Highlighted
Depth (ft) =  0.23
Q (cfs) =  1.660
Area (sqft) =  0.62
Velocity (ft/s) =  2.68
Wetted Perim (ft) =  3.45
Crit Depth, Yc (ft) =  0.25
Top Width (ft) =  3.38
EGL (ft) =  0.34

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

259.50 -0.50

260.00 0.00

260.50 0.50

261.00 1.00

261.50 1.50

262.00 2.00

Reach (ft)

25-year, 24-hour Future 2050 storm event



APPENDIX I

Long Term Pollution Prevention Operation and Maintenance 
Plan



Stormwater Operation and Maintenance Plan
Medway Battery Energy Storage System, Medway, MA

SITE OPERATION AND MAINTENANCE PLAN

for

Medway Grid Energy Storage Project
Milford Street, Medway, MA 02053

55 Milford Street, 53 Milford Street, 49 Milford Street, 47 Milford Street

Prepared By:
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Boston, MA 02114

Prepared For:

Medway Grid, LLC
988 Howard Avenue, Suite 200 

Burlingame, CA 94010
Justin Adams

justin.adams@eolianenergy.com 
860.839.8373

May 2023
Langan Project No. 151033401
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Stormwater Operation and Maintenance Plan
Medway Battery Energy Storage System, Medway, MA

Long Term Pollution Prevention Operation and Maintenance Plan  

The purpose of this Long-Term Pollution Prevention Operation and Maintenance Plan (“O&M”) 
is to provide project specific information related to the long term operation, maintenance, 
inspection, documentation, and performance of the structural and non-structural stormwater 
features.  Regular inspection and maintenance of the stormwater management system is 
necessary to ensure proper operation of the system.  The following O&M has been prepared to 
ensure the proposed system functions as intended.  This O&M plan identifies maintenance 
procedures, schedules, and responsible parties.

The Long-Term Pollution Prevention Operation and Maintenance Plan has been compiled in 
general accordance with Federal, State, and Local requirement in addition to stormwater best 
management practices (“BMPs”).

Responsible Parties 

Medway Grid, LLC, or any successor of, shall be the party responsible for implementing this 
O&M plan.

Medway Grid, LLC
988 Howard Avenue, Suite 200
Burlingame, CA 94010
(860) 839-8373 (Contact: Justin Adams)

Name and Title:   Justin Adams, Vice President

Signature: 

Date: 

Stormwater Operation and Maintenance Procedures 

Procedures are obtained from the Massachusetts Stormwater Handbook.  These procedures 
are for all structural and non-structural BMPs and are intended to eliminate or reduce the long-
term soil erosion and degradation of stormwater features following construction completion.  
The inspection and successful implementation of all stormwater measures, shall be the 
Property Manager’s responsibility. The Property Manager is responsible for training employees 
to perform O&M and to provide ongoing training as needed in response to staff changes. 
Implement employee training program and hold session at least once a year.  The stormwater 
management system inspection and maintenance checklist, stormwater management system 
maintenance log form, and photographs shall be submitted to the  Department of Public Works 
on the anniversary date of the permit or on an annual date as required by the town. 

The maintenance schedule may be amended to by mutual agreement of the Department of 



Stormwater Operation and Maintenance Plan
Medway Battery Energy Storage System, Medway, MA

Public Works and the Responsible Parties. Proposed amendments must be in writing and 
signed by all Responsible Parties.  Responsible Parties shall include owner(s), persons with 
financial responsibility, and persons with operational responsibility. Proposed amendments 
must be described in detail along with reasons why the town should consider them. 
Amendments will not be considered until at least three years after Project Completion as 
defined in Section 26.5.12 of the Medway General Bylaws, Article XXVI Stormwater 
Management and Land Disturbance.

Estimated Annual Costs

The estimated annual cost for the implementation of this plan is $20,000.
Notification to Future Property Owners and Department of Public Works

Medway Grid, or any successor of, agrees to notify in writing all future property owners of the 
presence of the storm water management system and the requirements for proper operation 
and maintenance.  The owner(s) of the stormwater management system must notify the 
Department of Public Works of changes in ownership or assignment of financial responsibility.

Stormwater Management Plan Overview

Stormwater runoff is managed on site using an underground perforated and closed pipe 
network with dry wells, deep sump catch basin, swales, and an infiltration basin. 

Infiltration BMPs

Dry Well

Infiltration Basin

Activity Frequency
Inspect dry wells. After every major storm in the first few months after 

construction to ensure proper stabilization and 
function. Thereafter, inspect annually.

Measure the water depth in the observation 
well at 24- and 48-hour intervals after a storm. 
Calculate the clearance rates by dividing the 
drop in water level (inches) by the time 
elapsed (hours).

See activity.

Activity Frequency
Preventative maintenance. Twice a year.
Inspect to ensure proper functioning. After every major storm during the first 3 months of 

operation and twice a year thereafter and when 
there are discharges through the high outlet orifice.

Mow the buffer area, side slopes, and basin 
bottom if grassed floor; remove trash and 
debris; remove grass clippings and 
accumulated organic matter.

Once a year.



Stormwater Operation and Maintenance Plan
Medway Battery Energy Storage System, Medway, MA

Structural BMPs

Outlet Control Structures and Manholes 

Deep Sump Catch Basin

Conveyance BMPs

Swale

Crushed Stone Trench 

 
Meadow Vegetation

Several meadow mixes for vegetation are designated throughout the site on steep slopes, 
within the infiltration basin, and other areas.  Refer to the LP100 series plans. After the first 
growing season, and if the meadow mix is well established, the meadow mix shall be mowed 
only once annually. The typical height of the meadow mix will be taller than 12 inches. Annual 
maintenance mowing shall be done in late winter during the month of March. Mow the 

Activity Frequency
Inspect outlet control structure and manhole 
structures. Test shut-off valves to ensure 
proper functioning.

Two times per year.

Clean units. Remove sediment, trash, and 
other trapped pollutants.

As required.

Activity Frequency
Inspect units. Four times per year.
Clean units. Four times per year or whenever the depth of 

deposits is greater than or equal to one half of the 
depth from the bottom of the invert of the lowest 
pipe in the basin.

Activity Frequency 
Inspect channels to make sure crushed stone is adequate 
and for signs of rilling and gullying. Repair any rills or 
gullies. Replace misplaced stone. 

The first few months after construction 
and twice a year thereafter. 

Check for wear in filter fabric. As necessary. Replace torn or worn filter 
fabric as needed.

Remove sediment and debris manually. At least once a year.
Reapply stone. As necessary. 

Activity Frequency 
Inspect trench to make sure crushed stone is adequate. 
Replace misplaced stone. 

The first few months after construction 
and twice a year thereafter. 

Check for wear in filter fabric. As necessary. Replace torn or worn filter 
fabric as needed.

Remove sediment and debris manually. At least once a year.
Reapply stone. As necessary. 



Stormwater Operation and Maintenance Plan
Medway Battery Energy Storage System, Medway, MA

detention basin and wetland transition areas during drier site conditions when soil disturbance 
will not occur. Do not mow in wetland areas.

Material and Equipment Storage

Material and equipment storage shall be done in a safe and orderly fashion.  All debris and 
waste shall be collected and disposed of offsite in a legal manner in accordance with local and 
federal guidelines. 



Stormwater Operation and Maintenance Plan
Medway Battery Energy Storage System, Medway, MA

Snow Management

The temporary storage of snow may be permitted in accordance with the locally approved 
permit plans in the pre-determined locations. If the capacity of the delineated snow storage 
areas are exceeded, additional snow shall be hauled off site. Snow may not be disposed of in or 
around wetland area or riverfront area. The wetlands, riverfront area and wetlands buffer zones 
are shown in the attached permit drawings. 

Deicing materials may be applied to areas such as access roads, and parking stalls before a storm 
event. Alternative materials to salt, such as calcium chloride and calcium magnesium acetate 
should be considered. Use of salt for deicing should be minimized on site. Deicing materials 
should be used with discretion in accordance with standard practices and over application must 
be avoided.  Deicing materials shall be stored offsite. Sand shall not be used.

After the winter season, all access drives shall be cleaned of sediment and debris.

Spill Control & Containment

The following measures must be implemented to minimize, control, and contain spills:
 Store chemicals inside and offsite, when applicable

 Pick up litter

 The spill shall be contained as close to the source as possible with a dike of absorbent 
materials from the spill cleanup equipment (such as socks, pads, pillows, or “pigs”).  
Additional dikes must be constructed to protect swales or other stormwater 
conveyances or streams.  A cover or dike will shall protect any other stormwater 
structures such as catch basins.

 Implement employee training program and hold session at least once a year.

 Identify spill control team. The name(s) of the responsible spill personnel will be posted 
on-site.

 Each employee will be instructed that all spills are to be reported to the spill prevention 
and cleanup coordinator. The supervisor will assess the incident and initiate proper 
containment and response procedures immediately upon notification. Workers should 
avoid direct contact with spilled materials during the containment procedures. 

 In the event of a release of oil or hazardous waste to the storm drainage system or 
waters of the Commonwealth, the person shall immediately notify the Fire and 
Department of Public Works.

 The reporting person shall provide to Department of Public Works written confirmation 
of all telephone, electronic or in-person notifications within three business days 
thereafter.  

 If the discharge of prohibited materials emanates from a commercial or industrial facility, 
the facility owner or operator of the facility shall retain on-site a written record of the 
discharge and the actions taken to prevent its recurrence. Such records shall be retained 
for at least three years.
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Pesticides and Fertilizers

 Pesticide/Herbicide Usage – No pesticides are to be used unless a single spot treatment 
is required for a specific control application.

 Fertilizer usage should be avoided. If deemed necessary, slow-release fertilizer should 
be used. Fertilizer may be used to begin the establishment of vegetation in bare or 
damaged areas, but should not be applied on a regular basis unless necessary
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STORMWATER MANAGEMENT SYSTEM INSPECTION AND MAINTENANCE CHECKLIST

Medway Battery Energy Storage System, Medway, MA Inspector:
Site Conditions:Date:

Time:

Structural Best 
Management Practice

Schedule Action Date 
Completed

Completed By Satisfactory?
Yes (Y) or No (N)

Comments or Corrective 
Measures Taken

Dry Well 
Inspect dry wells After every major storm 

in the first few months 
after construction. 
Thereafter, 1x a year

Inspect

Y N

Measure the water depth in 
the observation well at 24- 
and 48-hr intervals after a 
storm. Calculate the 
clearance rates by dividing 
the drop in water level (in) 
by the time elapsed (hrs)

See activity Inspect

Y N

Infiltration Basin
Preventative maintenance 2x a year Inspect Y N
Inspect to ensure proper 
functioning

After every major storm 
during the first 3 
months of operation 
and 2x a year thereafter 
and when there are 
discharges through the 
high outlet orifice

Inspect

Y N

Mow the side slopes, and 
basin bottom if grassed 
floor; remove trash and 
debris; remove grass 
clippings and accumulated 
organic matter

1x year Mow & 
Clean

Y N
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Structural Best 
Management Practice

Schedule Action Date 
Completed

Completed By Satisfactory?
Yes (Y) or No (N)

Comments or Corrective 
Measures Taken

Deep Sump Catch Basin
Inspect units 4x a year Inspect Y N
Clean units 4x a year or whenever 

the depth of deposits is 
greater than or equal to 
one half of the depth 
from the bottom of the 
invert of the lowest 
pipe in the basin

Clean

Y N

Outlet Control and Manhole Structure
Inspect outlet control 
structure and manhole 
structures. Test shut-off 
valves to ensure proper 
functioning

2x a year Inspect

Y N

Clean units. Remove 
sediment, trash, and other 
trapped pollutants

As required Clean
Y N

Swale
Inspect to ensure adequate 
stone cover and function

First few months after 
construction; 2x a year 
thereafter

Inspect
Y N

Reapply and replace filter 
fabric

As necessary Replace
Y N

Crushed Stone Trench 
Inspect to ensure adequate 
stone cover and function

Inspect
Y N

Remove sediment and 
debris

Clean
Y N
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STORMWATER MANAGEMENT SYSTEM MAINTENANCE LOG FORM

Medway Battery Energy Storage System, Medway, MA

No. Description of Maintenance Activity Date Staff or Contractor Comments or 
Follow-up Items
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APPENDIX J

Illicit Discharge Compliance Statement



ILLICIT DISCHARGE COMPLIANCE STATEMENT 

 

 

RESPONSIBILITY: 

The Owner is responsible for ultimate compliance with all provisions of the 

Massachusetts Stormwater Management Policy and responsible for identifying and 

eliminating illicit discharges (as defined by USEPA). 
 

 

OWNER NAME: 

ADDRESS: 

TEL. NUMBER: 

 

______________________________________________________ 

______________________________________________________ 

______________________________________________________

OWNER’S COMPLIANCE STATEMENT: 

To the best of my knowledge, the attached plans, computations and specifications meet the 

requirements of Standard 10 of the Massachusetts Stormwater Handbook regarding illicit 

discharges to the stormwater management system and that no detectable illicit discharges 

exist on the site. All documents and attachments were prepared under my direction and 

qualified personnel gathered and evaluated the information submitted, to the best of my 

knowledge. 

 

Included with this statement are site plans, drawn to scale, that identify the location of 

systems for conveying stormwater on the site and show that these systems do not allow the 

entry of any illicit discharges into the stormwater management system. The plans also show 

any systems for conveying wastewater and/or groundwater on the site and show that there are 

no connections between the stormwater and wastewater systems. 

 

For a redevelopment project (if applicable), all actions taken to identify and remove illicit 

discharges, including without limitation, visual screening, dye or smoke testing, and the 

removal of any sources of illicit discharges to the stormwater management system are 

documented and included with this statement. 

 

Name and Title:  Justin Adams, Vice President   

 

Signature:  

 

Date:     

 

Medway Grid, LLC  

 

988 Howard Avenue, Suite 200, Burlingame, CA 94010 

(860) 839-8373 (Contact Justin Adams) 
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An Equal Opportunity Employer M/F/V/H 

VIA EMAIL 
 
Updated August 31, 2022 
File No. 01.0175331.20 
 
 
Medway Grid, LLC 
988 Howard Ave, Suite 200 
Burlingame, CA 94010 
 
Attn: Christina Wolf 
 
Re:          Updated Geotechnical Report  
 Proposed Energy Storage Installation   
                50-53 Milford Street 
    Medway, Massachusetts  

 
Dear Ms. Wolf: 

In accordance with our agreement executed on September 8, 2021 and revised on July 15, 2022, 
GZA GeoEnvironmental, Inc. (GZA) is pleased to present this updated geotechnical engineering 
report to Medway Grid, LLC (Client; Medway Grid) for the above-referenced battery energy 
storage system (BESS) project. The objectives of our services were to further evaluate subsurface 
conditions with additional test borings, conduct laboratory analysis of soils, and develop updated 
geotechnical recommendations for the proposed Battery Energy Storage System (BESS) 
foundations and associated site development. This report supersedes the GZA’s geotechnical 
report issued October 18, 2021. 

This report is subject to the Limitations outlined in Appendix A and the Terms and Conditions of 
our agreement.  

BACKGROUND 

This updated geotechnical report was prepared as part of our geotechnical engineering services 
for the site located at 50-53 Milford Street in Medway, Massachusetts (Site).  Our understanding 
of the project was based on: 

• Discussions with you and the project team; 

• Online aerial photography; 

• Our previous work at the site and our previous Geotechnical Report dated 
October 18, 2021; 

• An Existing Conditions Plan, Sheets 1 and 2 prepared by Land Planning, Inc. and dated 
July 8, 2021; 

• A Utility Findings Map prepared by GPRS Inc. and dated August 4, 2021;  

• A plan entitled “Medway BESS Grading and Drainage Plan” prepared by Burns & 
McDonnell dated December 6, 2021; 

• A plan entitled “Medway BESS General Arrangement Tesla” prepared by Burns & 
McDonnell, with a revision date of January 14, 2022; 

• RFP documentation provided by Medway Grid to GZA and dated June 28, 2021; and 
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• GZA’s recent Geotechnical Report for the Proposed Underground Transmission Line on the adjacent Eversource 
property, issued August 4, 2022. 

 
Existing Conditions 

The site is bounded by Milford Street to the north, tree cover to the south, overhead transmission lines to the west beyond 
a wooded area (owned by Eversource), and residential abutters and wetlands to the east. An existing electrical substation 
abuts the site further to the south.  Access to the site is from Milford Street to the north. 

The site Parcel IDs are Map 56, Lots 5 and 6 and Map 46, Lots 55, 56, and 57 which make up a combined site area of 
approximately 4.5 acres. The eastern portion of the site is currently occupied by a single-family home with several 
outbuildings. The western portion of the site along Milford Street is occupied by an autobody shop with a wooded area 
beyond to the west. Based on the provided plans, the site generally slopes down from west to east, with existing site 
grades consisting of: 

• Grades along Milford Street range from approximately El. 254 in the west to El. 242 in the east.  

• Grades in the central portion of the site range from approximately El. 264 in the west to El. 238 in the east 
(NAVD88 Datum).  

Multiple bedrock outcrops are visible at the site around the existing single-family home and outbuildings. Conversations 
with the current homeowner indicated that shallow bedrock was encountered during construction of the outbuildings on 
the property. 

Proposed Conditions 

The proposed development consists of about 4.5 acres of energy storage/electrical equipment pad areas, including a 
separate substation equipment pad.  Based on the January 2022 General Arrangement Plan, there will be four main energy 
storage areas. Three storage areas are shown along Milford Street. A fourth storage area will be located further south. An 
electrical substation is proposed at the southern portion of the development area. Each energy storage area will consist 
of five to thirteen rows of BESS structures. One transformer will be located at the end of each row of energy storage 
equipment. Based on the provided plans, we understand the energy storage containers consist of Tesla Megapacks and 
will be up to about 9 feet in height, approximately 5.5 feet in width, and approximately 30 feet in length. Energy storage 
containers will be placed in groups of two, back-to-back, such that two to four energy storage containers are constructed 
in each row. Based on available online information, Tesla Megapack energy storage containers are on the order of about 
56,000 pounds, and will result in a load of approximately 350 pounds per square foot (psf).  

A permanent unpaved access road is proposed to enter the site from Milford Street to the north. The access road will have 
two entrances along Milford Street, one to the east and one to the west of the three energy storage areas located along 
Milford Street. The access road will provide access to each of the energy storage areas and to the proposed substation in 
the southern portion of the site. The plans indicate that the unpaved access road will be 12 feet wide and will extend past 
the proposed substation to provide maintenance access to the proposed underground transmission line which extends 
into the adjacent Eversource property to the west. A 22-foot-tall sound barrier wall is proposed between the access road 
entrances along Milford Street and along the eastern perimeter of the BESS facility. We anticipate the foundation for the 
wall will consist of wall support elements cast into drilled shafts.  

Proposed grades indicate that cuts up to 14 feet will be required in the west and fills up to 14 feet will be required in the 
east. A retaining wall/cut slope up to 14 feet in height is proposed along the western side of the central portion of the 
development area, with equipment shown less than ten feet from the western property line. A retaining wall/cut slope 
up to 12 feet high is proposed along the southern perimeter of the western parcel along Milford Street. A fill area of up to 
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14 feet is proposed along the eastern side of the site. Additionally, a stormwater retention pond is proposed along the 
eastern side of the eastern fill area with up to 12 feet of filling to create a stormwater retention pond. The retaining wall 
will taper to about 6 feet in height along most of the stormwater retention pond.  

SCOPE OF SERVICES 

To meet the stated objectives, GZA performed the following Scope of Services: 

• Coordinated, performed, and documented an exploration program consisting of two days of test borings at the 
site in 2021, and an additional two days of supplemental test borings at the site in 2022. 

• Performed laboratory gradation analyses on six soil samples; corrosivity testing was performed on one composite 
soil sample; and one composite soil sample was submitted for thermal resistivity laboratory testing, which 
included gradation analysis and modified Proctor compaction testing;  

• Evaluated subsurface conditions based on the previous and supplemental explorations and laboratory results to 
develop updated geotechnical design and construction recommendations; and 

• Prepared this updated geotechnical report summarizing our analyses and recommendations. 

SUBSURFACE EXPLORATIONS 

Test Borings 

2021 GZA BESS Test Borings 

GZA performed a subsurface exploration program consisting of 10 test borings (designated GZ-1 through GZ-10) in the 
area of the proposed BESS development. The test borings were performed by Drilex Environmental of Auburn, 
Massachusetts, on September 22 and 23, 2021 using a track-mounted, all-terrain drill rig. Borings were advanced to depths 
ranging between 3 and 11 feet below ground surface using hollow stem auger drilling techniques. All 10 borings, GZ-1 
through GZ-10, were terminated due to auger refusal on probable bedrock. Split-spoon samples were collected, and 
Standard Penetration Tests (SPTs) were generally performed continuously to a depth of about 6 feet and at 5-foot intervals 
thereafter. The SPT method consists of driving a 1⅜-inch ID split-spoon sampler 24 inches with a 140-pound auto hammer 
falling 30 inches.  The number of blows required to drive the sampler from 6 to 18 inches is the SPT blow count (N-value), 
which is a commonly used indicator of soil density and consistency. Where auger refusal was encountered above a depth 
of 10 feet, the boring was generally offset approximately 5 to 10 feet and reattempted in order to better assess the 
potential presence of bedrock. Upon completion, the borings were backfilled with drill cuttings to the approximate ground 
surface. 

Previous GZA Underground Transmission Line Test Borings 

GZA performed a subsurface exploration program consisting of 10 test borings (designated GZ-11UG through GZ-20OH) 
along the proposed underground transmission line alignment and in the vicinity of the proposed BESS substation at the 
locations requested by the project team. Test boring data and geotechnical recommendation related to the underground 
transmission line have been prepared under a separate cover. Refer to the Proposed Underground Transmission Line 
Geotechnical Report issued August 4, 2022 for additional details.  

The two borings, designated GZ-18 and GZ-19, performed in the vicinity of the proposed BESS substation during this 
previous phase of work have also been included in this report. The remaining borings performed on the adjacent 
Eversource property are not included in this report. Refer to the Proposed Underground Transmission Line Geotechnical 
Report dated August 4, 2022 for further discussion of borings performed on the Eversource property. 
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2022 GZA BESS Explorations 

GZA performed a supplemental subsurface exploration program consisting of five test borings (designated as GZ-21 
through GZ-25) and, due to time limitations, 3 test probes (designated GZ-26 through GZ-28) along the western and 
southern property lines where cut slopes are proposed and along the alignment of the proposed sound wall. The borings 
were performed by New England Boring Contractors of Derry, New Hampshire, on August 4 and 5, 2022 using a track-
mounted, all-terrain drill rig. Borings proposed at the western extent of the BESS along Milford Street were not able to be 
performed due to access issues for the drill rig in this wooded area. 
 
The test borings and test probes were advanced to depths ranging between about 2 and 23 feet below ground surface 
using hollow stem auger or cased wash-rotary drilling techniques. Test boring GZ-23 and test probes GZ-26 through GZ-28 
were terminated due to auger refusal on probable bedrock.  Bedrock coring was performed at borings GZ-22 and GZ-24. 
Split-spoon samples were collected in the borings (GZ-21 through GZ-25), and Standard Penetration Tests (SPTs) were 
generally performed continuously to a depth of about 6 feet and at 5-foot intervals thereafter. SPTs and sampling was not 
performed in the probes (GZ-26 through GZ-28). Upon completion, the borings were backfilled with drill cuttings to the 
approximate ground surface.  
 
A GZA representative observed the test borings and test probes, classified the soil samples based on the Modified 
Burmister Soil Classification System and ISRM rock classification system, and prepared the test boring logs attached as 
Appendix B.  A handheld GPS unit was used to locate the borings in the field following completion. Refer to Figure 1 for 
an exploration location plan depicting approximate exploration locations and a table of exploration coordinates obtained 
using a handheld GPS unit. The approximate locations of the underground transmission line test borings have been 
included in this exploration location plan for completeness and clarity. As previously discussed, test boring data and 
geotechnical recommendation related to the underground transmission line have been prepared under a separate cover. 
Refer to the Proposed Underground Transmission Line Geotechnical Report dated August 4, 2022 for additional details 
related to those explorations. 
  
LABORATORY ANALYSES 
 
GZA performed gradation analyses on six soil samples collected from the site. Laboratory test results for gradation are 
included in Appendix C. 
 
Corrosivity Testing 

One composite soil sample from test borings GZ-1 through GZ-10 was evaluated for corrosivity using a suite of tests.  The 
results from the corrosivity test is summarized in the Summary of Laboratory Corrosivity Testing table below. Based on 
the parameters presented in the Comparison of Corrosivity Testing Results table below, below grade exposed steel 
components on this site are considered to be susceptible to corrosion due to low pH, according to the cited references. 
Laboratory test results for corrosivity analyses are included in Appendix D. 

Summary of Laboratory Corrosion Testing 
Resistivity 0.032 Mohm-cm (32,000 ohm-cm) 

Sulfate ND 
Sulfide ND 

Chloride ND 
Redox Potential 249 mv 

pH 5.39 
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Comparison of Corrosion Testing Results 

Parameter 

Corrosive Based on Corrosivity Criteria[1] Corrosive Based on 
Laboratory Results 

Compared to Corrosivity 
Criteria? 

CalTrans AASHTO FHWA 

Electrical Resistivity 
(ohm-cm) 

Below 1,000 
ohm-cm 

Below 
2,000 ohm-cm 

Below 3,000 
ohm-cm 

No 

pH Below 5.5 
Below 5.5; or 

Between 5.5 and 
8.5 for organic soils 

Below 5 and 
above 10 

Yes 

Sulfate (ppm) Above 2,000 ppm Above 1,000 ppm Above 200 ppm No 

Chloride (ppm) Above 500 ppm No Criteria Above 100 ppm No 

 
Based on American Concrete Institute (ACI) 318-14 Building Code and Commentary Table 19.3.1.1 and Table 19.3.2.1, it 
is our interpretation that the exposure class is “S0” and “no restriction” on cement type is applicable.  
 
Thermal Resistivity Testing 

Thermal resistivity laboratory testing of a composite sample from the upper 4 feet of on-site soils from borings GZ-1 
through GZ-10, excluding organics, was performed and the results are included in Appendix C. 

SUBSURFACE CONDITIONS 

Soil 

Based on GZA’s test borings, subsurface conditions generally consist of Forest Mat/Topsoil underlain by Subsoil and Glacial 
Till. A thin layer of Fill was encountered below the pavement at the two borings performed in the area of the existing auto 
repair shop (GZ-21 and GZ-22). Refer to the exploration logs attached in Appendix B for detailed subsurface conditions at 
specific exploration locations. The depths, thicknesses, and elevations referenced herein should be considered 
approximate.  

The subsurface soil strata are presented below in order of increasing depth: 

Forest Mat/Topsoil – About 0.25 feet to 1 foot of Forest Mat/Topsoil was encountered at the ground surface at 
each of the test boring locations located in the unpaved areas (GZ-1 through GZ-10, GZ-18, GZ-19, and GZ-23 
through GZ-25). The Forest Mat/Topsoil generally consisted of brown to dark brown, clayey Silt/Silt, with a visual 
estimate (based on weight) of up to 50 percent fine to medium Sand and Roots, and up to 20 percent Gravel.  

Subsoil – A Subsoil layer was encountered below the Forest Mat/Topsoil at each of the test borings located in the 
unpaved areas (GZ-1 through GZ-10, GZ-18, GZ-19, and GZ-23 through GZ-25) at approximately 0.25 feet to 1 foot 
below ground surface (bgs). The Subsoil generally consisted of brown to light brown or tan, fine to coarse Sand, 

 
[1] Three references used to evaluate corrosion test criteria herein included: 
-CalTrans Publication entitled "Memo to Designers 3-1 July 2008.” CalTrans considers a site to be corrosive if one or more of the parameters listed 
in the table are exceeded. 
-AASHTO LRFD Bridge Design Specifications (Fifth Edition 2010). AASHTO considers site conditions to be indicative of a potential pile deterioration 
or corrosion situation if one or more of the parameters listed on the table are exceeded. 
-FHWA Publication No.FHWA NHI-05-039 entitled "Micropile Design and Construction" December2005. FHWA uses the criteria listed in the table to 
determine whether the ground is classified to have strong corrosion potential or is aggressive if any one of the conditions listed is exceeded. 
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with a visual estimate (based on weight) of up to 50 percent Gravel and Silt, and less than 10 percent Roots. The 
Subsoil ranged from about 1 to 2.7 feet in thickness. SPT N-values in this layer ranged from 2 to 9 blows per foot 
(bpf), indicating very loose to loose consistency. 

Fill – A Fill stratum was encountered below approximately 0.2 and 0.5 feet of asphalt in test borings GZ-21 and 
GZ-22, respectively. The Fill was observed to extend to approximately 2 feet below ground surface. The Fill 
generally consisted of gray, fine to coarse Sand with a visual estimate (based on weight) of up to 20 percent Silt, 
and less than 10 percent Gravel. SPT N-values in the Fill were 7 and 38 bpf, respectively, indicating a loose to dense 
consistency.  

Glacial Till – A Glacial Till stratum was observed below the Subsoil at test borings GZ-1 through GZ-10, GZ-18, 
GZ-19 and GZ-23 and GZ-25, and below the Fill below the pavement area test borings, GZ-21 and GZ-22. Glacial 
Till was not encountered in test boring GZ-24, where the subsoil was encountered directly overlying bedrock. The 
top of the Glacial Till stratum was encountered at approximately 2 to 3 feet below ground surface at the test 
boring locations, corresponding with about elevations 237 to 258 feet.  The Glacial Till generally consisted of dark 
brown to light brown or gray, fine to coarse Sand with a visual estimate (based on weight) of up to 50 percent 
Gravel and Silt. Test borings GZ-1, and GZ-3 through GZ-9, GZ-21, and GZ-23 were terminated within the Glacial 
Till stratum. Where fully penetrated in test borings GZ-2, GZ-10, GZ-18, GZ-19, GZ-22, and GZ-25, the glacial till 
was about 4 to 13.5 feet in thickness. SPT N-values in this layer ranged from 20 to greater than 100 bpf, indicating 
medium dense to very dense consistency. 

Bedrock 

Weathered Bedrock was encountered below the glacial till stratum within borings GZ-2, GZ-10, GZ-22, and GZ-25 between 
approximately 6 and 15.5 feet below ground surface. The Weathered Bedrock was identified by being penetrable by the 
hollow stem auger drilling equipment. The Weathered Bedrock generally consisted of very dense, dark brown or gray 
Gravel with a visual estimate (based on weight) of up to 50 percent fine to medium Sand and Silt. 

Probable sound bedrock was encountered directly below the glacial till in borings GZ-1, GZ-3 through GZ-9, and below the 
weathered bedrock in borings GZ-2 and GZ-10, based on auger refusal. Bedrock probes performed at GZ-26 through GZ-28 
encountered auger refusal at depths between approximately 2 and 15 feet below ground surface. The refusals were 
attributed to encountering probable bedrock. To confirm the presence and quality of the bedrock, the bedrock was cored 
at borings GZ-18, GZ-19, GZ-22, and GZ-24. Based on the cores recovered, the rock generally consisted of highly to slightly 
weathered, fine to coarse grained granite with very close to close joints/fractures. An approximately 14-inch-long seam 
of light gray quartzite was observed within the recovered granite core C-1 from boring GZ-18. The rock quality designations 
(RQDs) for the rock core samples from boring GZ-18, GZ-22 and GZ-24 were 35%, 0%, and 33%, respectively. Photographs 
of the rock cores are included as Appendix E. The depths to the top of probable bedrock are summarized in the 
Geotechnical Implications section below. 

Groundwater 
 
Groundwater was encountered in two of the test borings, GZ-1 and GZ-10, at approximately 5 feet and 10 feet below 
ground surface, respectively.  Soil mottling/rust staining was observed in test boring GZ-1 between about ground surface 
and 4 feet below ground surface. Soil mottling/rust staining may be indicative of seasonal high ground water levels. 
 
Note that groundwater observations may not represent stabilized groundwater conditions, given the limited stabilization 
time and relatively low permeability soils. Fluctuations in groundwater levels may occur due to variations in season, 
rainfall, site features and other factors different from those existing at the time of the explorations and measurements.   
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GEOTECHNICAL IMPLICATIONS OF SUBSURFACE CONDITIONS 

Based on our experience with similar BESS facilities, we understand that slab-on-grade mat foundations are typically the 
preferred foundation option for at-grade support. Such equipment pads are designed with drained non-frost susceptible 
soil within the frost zone, estimated by GZA to be approximately 4 feet for this site. Alternatively, the BESS and electrical 
equipment can be supported on traditional concrete spread footing foundations supported at least 4 feet below proposed 
grade to avoid frost impacts.  

As shown in the table below and based on our explorations, up to about 14 feet of bedrock will need to be removed.  
Based on the borings, most locations will not require bedrock removal, with rock excavation up to about 6 feet required 
at some locations to provide 4 feet of non-frost susceptible soil below the pad foundations or support spread footings 
below the 4-foot-deep  frost zone.  Alternately, footings may bear directly on sound, intact rock at a depth of least 2½ feet 
below final exterior grades, provided water is unable to pool between the bottom of the footing and the bedrock surface, 
as described in more detail later in this report. 

Exploration 
ID 

Elevations in Feet  
(NAVD88 Vertical Datum) 

Depth to 
Sound 

Bedrock 

Depth of 
Sound 
Rock 

Removal 

Existing 
Ground 
Surface 

Estimated 
Proposed 

Grade 

4 ft 
Below 

Proposed 
Grade 

Top of 
Sound 
Rock 

GZ-1 251 251 247 244.5 6.5 None 

GZ-2 260 251 247 253 7 6 

GZ-3 260 252 248 252.5 7.5 4.5 

GZ-4 254 251 247 244.5 9.5 None 

GZ-5 249 250 246 242 7 None 

GZ-6 242 242 238 239 3 1 

GZ-7 258 252 248 253.5 4.5 5.5 

GZ-8 255 251 247 249.5 5.5 2.5 

GZ-9 239 244 240 231 8 None 

GZ-10 247 236 232 236 11 4 

GZ-18 244 244 240 237.5 6.5 None 

GZ-19 242 250 246 233 9 None 

GZ-21 256 255 251 <240 N/A None 

GZ-22 253 253 249 234 19 None 

GZ-23 252 253 249 238.9 13.1 None 

GZ-24 250 250 246 247.2 2.8 N/A 

GZ-25 246 247 243 234.8 11.2 N/A 

GZ-26 266 256 252 261.5 4.5 9.5 

GZ-27 264 252 248 262.2 1.8 14.2 

GZ-28 262 251 247 247.2 14.8 0.2 
1. Borings GZ-21 through GZ-25 were performed along the approximate alignment of the proposed sound barrier wall. 
2. Probes GZ-26 through GZ-28 were performed along the approximate alignment of the proposed western retaining wall/cut slope. 
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3. Depth of Sound Rock Removal includes assumed 4 feet below proposed grade for anticipated backfill with non-frost susceptible soils. 

Based on the shallow bedrock observed in the borings, Medway Grid may consider revising the preliminary Grading and 
Drainage Plan and BESS layout to limit the extent of rock removal and provide adequate space for the retaining walls and 
cut bedrock slopes, with rockfall catchment areas. Currently, bedrock cuts up to 14 feet may be required along the western 
side of the site where drilling refusal was encountered within the borings in this area as shallow as 1.8 feet below ground 
surface.  Note that, at the location of probe boring GZ-27 where the bedrock is estimated at a depth of 1.8 feet, bedrock 
was not cored to confirm bedrock; this shallow auger refusal could also be a large boulder. In some locations between the 
borings, an even greater depth of bedrock removal may be required. Removing sound bedrock over large areas during 
construction will likely require the use of controlled blasting. 

For either at-grade mat foundations or buried spread footing foundations, bedrock removal will be necessary in some 
areas to reach design excavation depths. Where site filling is required, existing Forest Mat/Topsoil and Subsoil containing 
organics will need to be removed before backfilling to required surface grades with compacted Structural Fill. 

BESS Graded Pad Area Proximity Next to the Western Property Line 

Based on our experience, cut retaining walls in soil next to a property line are typically proprietary gravity block walls, as 
they can be installed without geogrid retained soil reinforcement. To accommodate grading at the property line, block 
width and a face angle of between one-horizontal to four vertical (1H:4V) and 1H:6V, the base of a 14-foot-high wall in 
soil would be on the order of 10 to 15 feet from the property line, assuming a construction easement allowing temporary 
excavation onto the adjacent property. If no excavation is allowed on the adjacent property, such required setback could 
be on the order of 25 feet or more from the property line. An alternative to a gravity block wall could be a permanent soil 
nail wall. The advantage of a soil nail wall would be that the required setback could be less than a gravity block wall, 
although easements may be required from the adjacent property owner if the soil nails need to extend beyond the 
property line to achieve wall stability. 

If a bedrock cut is required along the property line of at least 14 feet to finished grade, a practical setback from the 
property line is required to the BESS pad area grading. Typically, a rockfall catchment zone is provided at the base of a 
bedrock cut slope for pieces of rock to fall due to freeze-thaw action over time.  Assuming bedrock at the current ground 
surface, a bedrock cut slope of 1H:6V and a 10-foot-wide, 3-foot deep rockfall catchment zone, the required setback would 
need to be on the order of at least 15 feet.  

If the required cut near the property line is both soil and bedrock, assuming a combined cut soil slope of 2.5H:1V or a 
retaining wall over a bedrock cut of 1H:6V, setback would need to be on the order of at least 20 feet.  

Actual soil versus bedrock depth along the entire western property line will not be known until construction. During 
planning, the grading designer should consider planning the edge of the BESS area no closer than about 20 feet set back 
from the property line to allow flexibility in the actual slope design, considering the factors discussed above.  A soil nail 
wall could be closer (more like greater than 10 feet) but design and construction of a transition from the soil nail wall to 
cut bedrock may be difficult and costly. Current equipment is shown less than 10 feet from the western property line; the 
pad area would be even closer.  

GEOTECHNICAL RECOMMENDATIONS 

The recommendations presented below are based on our evaluation of the available data and information provided by 
Medway Grid at the time of this report.  Our findings and recommendations are subject to the Limitations contained in 
Appendix A. References to the IBC refer to the International Building Code 2015 with Massachusetts State Building Code 
9th Edition (MSBC) amendments.  
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DESIGN RECOMMENDATIONS  

Foundations 

Spread Footing Foundations supported Below the Frost Zone 

Energy storage containers or electrical equipment can be supported on conventional spread footing foundations bearing 
below the frost zone (4 feet below grade) on an undisturbed, natural Glacial Till subgrade, or on compacted Granular Fill 
placed over the undisturbed, natural Glacial Till or bedrock after removal of Forest Mat/Topsoil, organic-containing 
Subsoil, and Fill.   

Provided that footing subgrade preparation is performed in accordance with the recommendations of this report, the 
recommended maximum net allowable bearing pressure for design of spread footings or mat foundations bearing on 
undisturbed, natural Glacial Till, Weathered Bedrock, Bedrock, or Structural Fill placed over these materials is 
6,000 pounds per square foot (psf).  

Potential settlement of footings bearing on new compacted fill over Glacial Till or bedrock is expected to be less than 
about 1 inch. Differential settlement between footings is expected to be less than ½ inch. 

GZA recommends that lateral loads, if any, be resisted by sliding friction between the base of the spread footings or mat 
foundations and subgrade soils.  Foundations should be designed using a friction factor against base shear of 0.4. The 
factor of safety against sliding should be at least 1.5. 

Strip footings and isolated footings should be at least 18 inches and 24 inches wide in the least lateral dimension, 
respectively.  For frost protection, the footings should bear at least 4 feet below final exterior grades. If sound bedrock is 
encountered at or above footing subgrade, and the bedrock can be prepared such that the bedrock is approximately level, 
competent and intact, footings may bear directly on the rock at a depth of least 2½ feet below final exterior grades, 
provided water is unable to pool between the bottom of the footing and the bedrock surface.  Potential differential 
settlement between footings supported directly on sound bedrock and footings supported on soil is expected to be up to 
¾ inch. 

A transition zone should be provided for continuous footings where the foundation subgrade changes from soil to bedrock.  
The transition zone should be constructed by excavating bedrock to 12 inches below the bottom of footing at the change 
in bearing material. Taper this bedrock excavation to 6 inches below the footing at 10 feet laterally from the subgrade 
change and backfill with compacted Structural Fill.  Alternatively, provide a vertical construction joint in the foundation 
wall at the location of the subgrade change and/or provide additional reinforcement in the footing at the change in bearing 
material to limit uncontrolled cracking.  Where footings will bear directly on rock, the bearing surface should be excavated 
essentially level or to within approximately 15 degrees of horizontal (1H:4V). Continuous wall footings on rock should be 
at least 12 inches wide and isolated footings at least 18 inches wide.  Individual column footings should bear entirely on 
soil or entirely on rock.  

Footings should not be placed such that their zone of influence, defined by a line extending from the bottom footing edge 
at a 1-horizontal to 1-vertical angle, intersects proposed below-grade foundation retaining walls or adjacent footings. 
Stepped wall footings should step up the slope at an overall slope no steeper than 1.5H:1V, with each step no greater than 
2 feet in height. 
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Mat Foundations supported above the Frost Zone 

Alternatively, pads and mat foundations that are not designed to tolerate movement from frost and that do not extend 
to below the frost depth, may be supported on non-frost-susceptible soil extending to the frost depth and laterally within 
the bearing zone, provided such soil is adequately drained.  The bearing zone is defined as a minimum of 1 foot laterally 
from the outer edge of the concrete pad and extending an additional 1 foot laterally for every 1 foot of excavation depth. 
Non-frost-susceptible soil includes Free Draining Structural Fill (Granular Fill), Dense-Graded Crushed Stone, Sand-Gravel, 
or Crushed Stone, as described below.  Surface water runoff should not be able to pond within the non-frost-susceptible 
soil. GZA recommends a subgrade reaction modulus of 150 pounds per cubic inch (pci) referenced to a 1-foot by 1-foot 
area for use in design of pads and mat foundations with subgrade prepared as described herein.   

Therefore, excavation for the equipment pad area should extend to at least 5 feet outside the edge of the equipment pads 
and be performed with a smooth-edged bucket to minimize disturbance to the excavated subgrade. Based on our 
experience with similar projects, GZA understands the equipment pads are typically poured 8- to 12-inch-thick reinforced 
concrete.  A base course is recommended below the equipment pads consisting of at least 18 inches of ¾-inch crushed 
stone underlain by non-woven filter fabric (Mirafi 140N or similar). The filter fabric should envelop the crushed stone so 
that the crushed stone does not contact adjacent soil. The base course should extend to at least 2 feet beyond the edge 
of the equipment pad.   

Equipment pads on this site may be supported within the frost zone, underlain by a free‐draining base course.  Due to the 
fines content, the natural soils are considered highly frost‐susceptible, and may cause frost heave/settlement of 
foundations which bear above the design frost depth over silty soil. To mitigate this frost heave/settlement risk, free-
draining base course should be graded such that water is unable to pond within the frost zone of 4 feet as referenced to 
the frost depth map in Appendix G.  Additionally, Medway Grid should consider installing underdrains beneath the pad 
areas consisting of a 4-inch-diameter perforated PVC pipe at 40-foot-spacing on center with perforations at the bottom 
and surrounded on all sides with approximately 6 inches of ¾-inch crushed stone wrapped in filter fabric (Mirafi 140N or 
similar). The invert of the drain should be located approximately 4 feet below the top of the concrete pad. The perforated 
PVC piping laid flat should be connected to solid PVC piping headers inclined to drain by gravity and daylight outside the 
pad area, with discharge per the design of the project civil engineer. 

Conduits in Pad Areas 

Based on our experience with similar projects, GZA understands equipment pad areas typically require excavation up to 
about 3 feet below finished grade for placing conduits. Backfill over the conduits should be compacted Free Draining 
Granular Fill, provided that the material in contact with the utility is screened to remove particles exceeding 1 inch in 
diameter and the material does not damage the conduit or inhibit the intended use; or backfilled as otherwise 
recommended by the conduit manufacturer. The Granular Fill should also extend at least 1 foot outside the conduit on all 
sides. The Granular Fill should be compacted to at least 95 percent of the maximum dry density at optimum moisture 
content as determined by ASTM Test D1557, Method C.   

Site Retaining Walls 

A retaining wall/cut slope up to 14 feet in height is proposed along the western side of the central portion of the 
development area. A second retaining wall/cut slope up to 12 feet high is proposed along the southern perimeter of the 
western parcel.  The western/southern side retaining walls will be require cuts next to the property line and therefore a 
proprietary precast gravity block wall is likely, where geogrid-reinforced retained soil is impractical due to close proximity 
of the property line. Precast gravity block walls predominately rely on the mass of the blocks to retain site soils. 
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Retaining walls along the eastern side of the site will retain new fill up to 14 feet in height. On the eastern side of the site 
where filling is required to achieve proposed grades, we anticipate proprietary, mechanically-stabilized earth (MSE) 
modular block retaining walls with geogrid will be designed. MSE walls consist of a system of mortarless modular blocks 
connected to soil reinforcing grids embedded between compacted lifts of granular backfill behind the wall. 

Where site retaining walls are retaining horizontal backfill, an equivalent fluid pressure of 45 pcf may be used for site 
retaining wall design. These equivalent fluid pressures assume fully drained active conditions. Where the pressure is less 
than 250 pounds per square foot (psf), it should be increased to 250 psf to account for compaction-induced stresses. Walls 
should be designed for appropriate surcharge (for example, construction, ground snow load and/or traffic loads), and 
seismic loads per IBC. See seismic section below for details. 

A soil nail wall may also be a viable option for constructing the cut required for the western retaining wall where bedrock 
is deeper.  Soil nail walls are constructed from top to bottom in cut situations provided the soil is stable enough to remain 
vertical in small depth increments, on the order of 4 to 5 feet, during construction.  The nails are drilled into an exposed 
cut at an approximate spacing of 5 feet on center.  Steel reinforcing bars are installed into the drilled holes before the 
holes are grouted.  The cut is covered with a wire-mesh-reinforced, “shotcrete” concrete facing before the next 4- to 5-
foot stage is excavated.  The shotcrete concrete finish can be covered with a permanent cast-in-place concrete facing or 
a retaining wall could be constructed in front of the soil nail wall.  A drainage board should be provided behind the wall to 
relieve hydrostatic pressure. If the soil nails are designed to extend beyond the property line, a permanent easement from 
the adjacent property owner would be required. Alternatively, the soil nails could be designed to be entirely outside of 
the adjacent property, but the required setback to the BESS equipment area would be greater to accommodate the soil 
nail lengths required to achieve soil nail wall stability.  

Proprietary modular block site retaining walls are typically designed by the by the wall supplier’s design engineer. The 
walls should be designed by a Professional Engineer registered in the Commonwealth of Massachusetts in accordance 
with the requirements of the MSBC (including bearing capacity, sliding, overturning and global stability evaluations) and 
the manufacturer’s design requirements. The design should be reviewed by GZA before construction. 

Regardless of the type of retaining wall selected (for example, gravity block or MSE), we recommend free-draining 
Structural Fill, with a fines content (passing the No. 200 sieve) of less than 8 percent (required gradation provided in 
Construction Recommendations section of this report), be placed within horizontal distance of 5 feet from the back of all 
site retaining walls.  A 4-inch-diameter perforated pipe surrounded by at least 6 inches of crushed stone and wrapped in 
non-woven filter fabric should be installed behind and at the base of the wall to drain the wall backfill with weepholes 
discharging at the bottom of the exposed wall.   

Slope Stability 

Loam and Seeded Slopes 

Based on the grading plan the new embankment slopes for the proposed stormwater retention basin will be constructed 
with a maximum slope of approximately 3 horizontal to 1 vertical (3H:1V). Slopes steeper than 4H:1V should be protected 
from erosion. Erosion control measures may consist of loam and seed with proper irrigation and temporary erosion control 
netting or erosion resistance granular materials consisting of a minimum 12-inch-thick layer of modified rock fill (MassDOT 
M2.02.4) placed on a 6-inch-thick bedding layer of 3/4-inch crushed stone over Mirafi FW700 woven-geotextile.  We 
anticipate the embankment will be designed by others to include an impervious core..  
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Rock Stabilized Slopes 

At this time rock stabilized slopes are not planned at the site, based on the proposed site grading plan. However, should 
rock stabilized slopes be included in the final design, we recommend rock stabilized slopes consist of at least a 6-inch thick 
bedding layer of 3/4-inch crushed stone over Mirafi FW700 woven-geotextile with boulders placed to form a near-planar 
surface at a slope of 1H:1V or flatter. Recommended rock stabilized slope geometry is shown in Figure 2. 

Bedrock Face Slopes 

At this time exposed rock slopes are also not planned at the site, based on the proposed site grading plan.  However, 
based on the likely proposed bedrock cuts at the site, bedrock faced slopes may be included in the final design. We 
recommend presplitting the final bedrock face. Presplitting is where the bedrock is drilled in a line at the cut angle 
approximately every 2 feet before blasting.  This produces a near-planar face and results in less slope maintenance scaling 
and removing rock that is loosened due to freeze-thaw cycles.  Although initially more expensive than blasting to an 
uncontrolled finished face, presplitting can save on the cost of ongoing maintenance of the rock face. Final means and 
methods for bedrock face slope work should be coordinated with the geotechnical engineer.  

Exposed bedrock faces should be no steeper than 1H:6V and no higher than 15 feet without benching. Based on our 
borings and the proposed grades, we do not anticipate bedrock faces will extend beyond 15 feet in height. 

A potential rock face geometry section is depicted in Figure 3. Recommended overburden soil slope geometry (above the 
rock face) is depicted in Figure 4. 

Figure 3 shows a 15-foot-high rock face at a 1H:6V slope or flatter with a 10-foot-wide buffer rockfall catchment swale. 
The buffer swale geometry shown in Figure 3 can be reduced if a rock fall barrier (such as a jersey barrier or chain link 
fence on top of a jersey barrier) is constructed or upon field conditions acceptable to the geotechnical engineer, as certain 
rock faces may be free of loose, fractured zones requiring the more extensive safety precautions depicted in Figure 3. 

Subsequent to blasting, final bedrock slopes should be observed by a qualified geotechnical engineer for conditions that 
may require additional support, such as rock bolts, to stabilize the face for long term exposure to the elements. 

Sound Barrier Wall Foundations 

A 22-foot-tall sound wall is proposed between the access road entrances along Milford Street and along the eastern 
perimeter of the BESS facility. Based on test borings GZ-21 through GZ-25, the subsurface conditions along the proposed 
wall generally consist of glacial till overlying bedrock. Along the proposed alignment bedrock depth was observed to 
generally rise from approximately 19 feet in the north to 2.8 feet below existing grades in the east. Based on test borings 
GZ-8, GZ-10, and GZ-25, it appears that bedrock generally slopes down from north to south, falling from approximately 
2.8 feet bgs at test boring GZ-24 to about 11 feet at test boring GZ-10. The drilled shaft foundations may conservatively 
be designed assuming “medium dense sand” and “Wind Exposure C” criteria in accordance with MassDOT Standard 
Drawing Nos. 996.1 through 996.3 that are contained in Appendix F. 

Based on the borings, shallow bedrock is expected to be encountered within the design depth for the sound barrier wall 
foundations at some locations. The foundations should be designed for a condition of shallow bedrock with a minimum 
rock socket length criterion to terminate the shaft and to provide fixity (2 times the diameter of the rock socket or a 
minimum of 5 feet, whichever is greater). This criterion should be developed for each sound barrier wall section such that 
foundations are installed either to the design depth or to the minimum rock socket depth in competent bedrock. 
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Construction of the sound barrier along the eastern side of the BESS facility, where a retaining wall and fills up to 14 feet 
are proposed, may be difficult and costly; A setback of at least 5 to 10 feet may be required.  

Seismic 

In accordance with Section 1613.3 of the IBC, we recommend that Site Class C be used for seismic design assuming that 
the foundations are designed and constructed as recommended herein.   

Based on the test boring SPT data from the test borings (GZ-1 through GZ-10, GZ-18, GZ-19, and GZ-21 through GZ-25) 
performed at the site, we do not anticipate that the soils encountered at the site are susceptible to liquefaction. 

Unpaved Site Access Roads 

Based on our experience with similar projects, we understand that post-construction temporary site access roads fall into 
two categories: 

1. Fire truck access, anticipated maximum use 2 times per year; and 

2. Pickup truck access, anticipated maximum use 4 times per year. 

The following pavement cross-section is recommended for new proposed fire truck access roads, in compliance with 
Appendix D of the International Fire Code (IFC), and assuming H-20 loading with a subgrade consisting of the Glacial Till: 

        Minimum Thicknesses 
       
 Finish Course (Dense-Graded Crushed Stone)   5 inches  
 Sand-Gravel Base Course     10 inches 
 
GZA recommends the Sand-Gravel Base Course is underlain by a bi-axial geotextile fabric (Mirafi HP-370 or similar). 
 
The following pavement cross-section is recommended for new proposed pickup-truck-only access roads:  
  

Minimum Thicknesses 
       
 Finish Course (Dense-Graded Crushed Stone)   4 inches  
 Sand-Gravel Base Course            8 inches 
 
GZA recommends the Sand-Gravel Base Course is underlain by a bi-axial geotextile fabric (Mirafi HP-370 or similar). 
 
Note that these cross-sections are not intended for construction traffic.   

CONSTRUCTION RECOMMENDATIONS 

Demolition 

Based on the proposed construction, we anticipate that existing pavements, existing structures, trees, Topsoil/Forest Mat, 
Subsoil with organics, existing Fill, and/or utilities will be removed from the footing and/or pad bearing area to facilitate 
construction of the new BESS development. Any utilities designated to remain should be protected during demolition and 
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construction activities. Over-excavated areas should be backfilled with Structural Fill meeting the gradation and 
compaction requirements herein.   

Controlled Blasting 

Controlled blasting will be necessary to achieve proposed grades for portions of the proposed development.  Perform all 
blasting in compliance with all Commonwealth of Massachusetts and local regulations.  These regulations include blast 
size restrictions, vibration limits, and conducting vibration monitoring.  

GZA recommends pre-construction surveys of existing structures within 250 horizontal feet of the blast areas.  If existing 
structures should fall within 250 feet of proposed blasting areas, the blasting contractor should provide a vibration analysis 
and monitoring program to ensure that vibrations at adjacent structures do not exceed the limitations of the applicable 
code. 

Where bedrock excavation is required to accommodate proposed footings (not poured directly on bedrock), slabs, 
pavement, or within utility trenches, over-excavate bedrock to at least 12 inches below the bottoms of slabs/footings or 
at least 6 inches below invert of utilities. Backfill to bottom of slab with compacted Sand and Gravel.  Place and compact 
appropriate bedding material for utility pipes as recommended by the manufacturer. 

Following blasting, final bedrock slope faces should be observed by a qualified geotechnical engineer to identify potential 
areas of instability in rock faces.  This inspection should identify any rock block or wedges which are potentially unstable.  
Bedrock subgrade should be observed by a qualified geotechnical engineer to identify potential areas of overbreak and 
fracturing (with nested boulders) that may require the placement of fabric or a choke layer of stone to limit the potential 
migration of fines and resulting settlement. 

Fill Material and Subgrade Preparation 
 

• Excavate Forest Mat/Topsoil, Subsoil with organics, and Fill within the zone of influence of spread/strip footings 
or mat foundations, as defined by a 1-horizontal to 1-vertical (1H:1V) line, sloping downward and outward from 
1-foot outside the bottom edge of footings/pads. 

• Where practical, final excavation should be undertaken using a smooth-edged bucket to limit disturbance of the 
subgrade. 

• Proof-compact the exposed soil subgrade with at least ten passes of a 10,000-pound (minimum static weight) 
roller or a heavy plate compactor in confined areas.  

• Fine-grained soils are sensitive to moisture and should be suitably protected if exposed.  If fine-grained soils 
degrade due to exposure, the wet/disturbed soil should be undercut to suitable, stable soil and either the 
foundation extended to a suitable bearing grade, or the exposed suitable soil subgrade raised with Structural Fill 
or ¾-inch crushed stone. If ¾-inch crushed stone is used, non-woven filter fabric should envelop the crushed stone 
when the overall thickness exceeds 6 inches. Construction should be sequenced and planned to limit the time that 
the subgrades are exposed to potential precipitation and/or frost.  

• If an isolated footing subgrade is bedrock, surface should slope no more than 1V:6H and remove all soil and rock 
debris to provide a clean, near-level bearing surface.  

• Protect the exposed subgrade from frost at all times during construction. Fill should not be placed over frozen 
soil. 

Subgrade preparations for backfilling, equipment support slabs, and access roads must be conducted in such a way as to 
limit disturbance, work “in the dry,” and use a smooth-edged excavator bucket, particularly if silty soils are encountered 
at subgrade level.  
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Medway Grid should monitor site clearing operations to help address the potential for excavating below proposed 
subgrade elevations and random uncontrolled backfilling. Backfilling (if required) should be performed in controlled lifts 
with adequate compaction in a similar manner to the methods outlined above. 

Blast rock may be used to raise grades provided it is well graded and meets the following gradation: 
 
   Grain Size    Percent finer by weight 
 
   12-inch      100 
   4-inch      25 
   ¾-inch      10 
 
Blast rock fill should be placed in loose lift thicknesses of less than 18 inches and be compacted to an unyielding surface 
with heavy compaction equipment. Provide a minimum of 12 inches of compacted “choke-stone” over the blast rock fill. 
Choke stone should be a well-graded mixture of blast rock fragments less than 6 inches in size and Sand and Gravel, such 
that it could be readily compacted to fill voids in the rockfill below. Blast rock fill should not be placed within 5 feet below 
footing, pavement, or pad subgrades. 
 
Sound Barrier Wall Pre-Drilled Holes 

Structural steel sections for sound barrier walls should be installed in pre-drilled holes to limit impacts of vibrations on the 
existing utilities and roadway adjacent to the site, as well as to provide higher passive resistance on the embedded portion 
of the pile below the bottom of excavation.  Also, due to the relatively dense nature of the glacial till, impact driving will 
be difficult, and pile alignment will likely be an issue. In GZA’s opinion, pre-drilling will better mitigate potential 
obstructions and shallow bedrock.  Cobbles and shallow refusal were noted during drilling and the use of pre-drilled holes 
will also mitigate tolerance issues for the installation of posts to support the precast noise barrier panels. 

The pre-drilled holes should be advanced using temporary casing or other methods of support to prevent caving of the 
holes and loss of ground.  Drilling equipment for pre-drilling must be able to extend below groundwater level (if 
encountered) and through very dense soils, as well as obstructions, cobbles, boulders, and bedrock. 

Drill spoils should be contained adjacent to the drill rig. Spoils that cannot be reused on site should be removed and 
disposed of off-site in accordance with applicable local, state, and federal regulations. 

Temporary Groundwater Control 

Based on the observed groundwater levels and soil mottling in the subsurface explorations, excavations for foundation 
construction are likely to encountered perched water or groundwater at some locations, particularly cut areas. Therefore, 
temporary construction dewatering is anticipated. Seepage out of cut slopes may cause localized sloughing and instability.  
The Contractor should be prepared to remove accumulated rainwater and runoff from excavations during construction 
through the use of submersible pumps.   

Any discharge of pumped groundwater off-site should be performed in accordance with all federal, state, and/or local 
regulations, which may require a discharge permit and possible filtration and chemical testing of the water prior to 
discharge. 

In addition, care must be taken to slope all working surfaces to facilitate drainage and control surface water. Appropriate 
dewatering/surface water control procedures should be implemented prior to performing final excavation to subgrade 
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and proof-compaction. Temporary measures to reduce the amount of surface water (from rainfall runoff) into 
construction areas may include, but not be limited to: 

• Construct small berms to divert and/or reduce the amount of surface water flowing over exposed subgrades 
during construction; 

• Maintain general site grading to promote surface run-off and limit ponding; and  

• Use a smooth drum compactor in static mode or back drag areas with a smooth bucket to help seal exposed soil 
surfaces prior to inclement weather. 

 
Material Gradations 

Sand-Gravel (Gravel) should consist of inert material comprised of hard, durable stone (not crushed concrete) and coarse 
sand, free from trash, ice, snow, tree stumps, roots, organic materials, and other deleterious matter, and conform to the 
following gradation: 

Sieve Size 
(ASTM D422) 

Percent Passing  
By Weight 

2-inch 100 
½-inch 50-85 
No. 4 40-75 
No. 40 10-35 
No. 200 0-8 

Dense-Graded Crushed Stone should consist of angular fragments of hard, durable crushed rock (not crushed concrete), 
free from a detrimental quantity of thin, flat, elongated pieces or be durable crushed gravel stone obtained by artificial 
crushing of gravel, cobbles, boulders, or fieldstone. The crushed stone should be free from trash, ice, snow, tree stumps, 
roots, organic materials, lumps or balls of clay, and other deleterious matter.  Dense-Graded Crushed Stone should 
conform to the following gradation: 

 
Sieve Size Percent Passing 
(ASTM D422) By Weight 
2-inch 100 
1-1/2-inch 70-100 
¾-inch 50-85 
No. 4 30-55 
No. 50 8-24 
No. 200 3-8 
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Free Draining Structural Fill (Granular Fill) should be free from crushed concrete, trash, ice, snow, tree stumps, roots, 
organic materials, and other deleterious matter.  Structural Fill should conform to the following gradation requirements: 

Sieve Size Percent Passing 
(ASTM D422) By Weight 
3-inch 100 
No. 10 30-95 
No. 40 10-70 
No. 200 0-10 

3/4-inch Crushed Stone should consist of angular fragments of hard, durable crushed rock (not crushed concrete), free 
from a detrimental quantity of thin, flat, elongated pieces or should be durable crushed gravel stone obtained by artificial 
crushing of gravel boulders or fieldstone. The crushed stone should be free from trash, ice, snow, tree stumps, roots, 
organic materials, and other deleterious matter. Crushed Stone should conform to the following gradation: 

Sieve Size 
(ASTM D422) 

Percent Passing  
By Weight 

1-inch 
3/4-inch 

100 
90-100 

1/2-inch 
3/8-inch 

10-50 
0-20 

No. 4 0-5 
 
Based on our observations in the test borings performed at the site, the on-site materials do not appear to meet the 
recommended gradations above.  However, it may be possible to process crushed bedrock removed by controlled blasting 
to produce some of these materials on-site. 
 
Temporary Excavation Support 

The Owner and the Contractor should become familiar with and follow all applicable local, state, and federal safety 
regulations, including the current Occupational Safety and Health Administration (OSHA) Excavation and Trench Safety 
Standards.  Construction site safety generally is the sole responsibility of the Contractor, who shall also be solely 
responsible for the means, methods, and sequencing of construction operations. We are providing this information solely 
as a service to our client.  Under no circumstances should the information provided herein be interpreted to mean that 
GZA is assuming responsibility for construction site safety or the Contractor’s activities, such responsibility is not being 
implied and shall not be inferred. 

The Contractor should be aware that slope height, slope inclination, or excavation depth should in no case exceed those 
specified in local, state, or federal safety regulations, such as OSHA Health and Safety Standards for Excavations, 29 CFR 
Part 1926, or successor regulations.  Such regulations are strictly enforced and, if they are not followed, the Owner, 
Contractor, and/or earthwork and utility subcontractors could be liable for substantial penalties. 

A simple sloped excavation is likely to be practical for temporary case, provided excavation is performed above the 
groundwater level.  The resulting area of the slope will need to be backfilled after completion of construction.  It is 
recommended that all vehicles and soil piles be kept a minimum lateral distance from the crest of slopes equal to no less 
than the slope height.  Exposed slope faces should also be protected against the elements.  
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As an alternative to temporary slopes, vertical excavations can be temporarily supported. Where excavation is proposed 
near the property boundary, such as along the western side of the site where cuts up to 14 feet are proposed, temporary 
excavation support may be necessary to reach proposed grades without impacting the abutting property. The Contractor 
or the Contractor’s specialty subcontractor would be responsible for the design of the temporary excavation support in 
accordance with applicable regulatory requirements, but the recommendations of this report will serve as a minimum 
requirement. Selection of the temporary excavation support system should consider the groundwater level, potential 
obstructions, and anticipated construction loads. The design of the excavation support systems should be performed in 
conjunction with the design of the dewatering systems and should be performed by a qualified Professional Engineer 
registered in the Commonwealth of Massachusetts, with the design reviewed by GZA before construction. 

FINAL DESIGN AND CONSTRUCTION SERVICES 

We recommend that GZA be retained to prepare specifications for earthwork, temporary excavation support, blasting, 
contractor-designed site retaining walls and/or soil nail walls and review/comment on near-final foundation and grading 
plans to assist with implementation of our geotechnical recommendations. During construction, we recommend GZA be 
engaged to observe foundation and site earthwork construction (including observation of foundation and slab subgrade 
preparation, blasting, rock face and subgrade condition, vibration monitoring, and site earthwork, including site retaining 
wall construction) for compliance with our recommendations, the contract foundation plans, and specifications. In 
addition, backfilling below the equipment pad areas should be monitored for compaction and gradation control.  
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CLOSING  

We trust the information presented herein is sufficient for your use.  We have enjoyed working with you on this project 
and look forward to our assisting you on future projects.  Please call us with any questions. 

Very truly yours, 
 
GZA GEOENVIRONMENTAL, INC.  
 

  
 
Luke W. Prohaske, P.E.               David G. Lamothe, P.E.    
Assistant Project Manager    Consultant/Reviewer  
 
  
 
Bruce W. Fairless, P.E.      
Principal 
  
Attachments:  

Figure 1 – Exploration Location Plan 
Figure 2 – Rock Stabilized Slope 
Figure 3 – Rock Slope Treatment 
Figure 4 – Soil Slope Treatment at Rock Slope 

  Appendix A – Limitations 
  Appendix B – Test Boring Logs 
  Appendix C – Geotechnical Laboratory Test Results  
  Appendix D – Environmental Laboratory Test Results 
  Appendix E – Rock Core Photographs 

Appendix F – MassDOT Standard Drawing for Noise Barrier Structure Foundations  
Appendix G – U.S. Navy Frost Depth Map  
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USE OF REPORT 

1. GZA GeoEnvironmental (GZA) prepared this report on behalf of, and for the exclusive use of Medway Grid, LLC 
(Client) for the stated purpose(s) and location(s) identified in the Agreement and/or Report. Use of this report, in 
whole or in part, at other locations, or for other purposes, may lead to inappropriate conclusions; and we do not 
accept any responsibility for the consequences of such use(s). Further, reliance by any party not expressly identified 
in the agreement, for any use, without our prior written permission, shall be at that party’s sole risk, and without 
any liability to GZA. 

STANDARD OF CARE 

2. GZA’s findings and conclusions are based on the current available information as part of the Scope of Services set 
forth in Agreement and/or Report, and reflect our professional judgment. These findings and conclusions must be 
considered not as scientific or engineering certainties, but rather as our professional opinions concerning the limited 
data gathered during the course of our work. If conditions other than those described in this report are found at the 
subject location(s), or the design has been altered in any way, GZA shall be so notified and afforded the opportunity 
to revise the report, as appropriate, to reflect the unanticipated changed conditions.   The findings in this report will 
be revised based on additional subsurface explorations performed as part of final design. 
  

3. GZA’s services were performed using the degree of skill and care ordinarily exercised by qualified professionals 
performing the same type of services, at the same time, under similar conditions, at the same or a similar property. 
No warranty, expressed or implied, is made.   
 

4. In conducting our work, GZA relied upon certain information made available by public agencies, Client and/or 
others.  GZA did not attempt to independently verify the accuracy or completeness of that information.  
Inconsistencies in this information which we have noted, if any, are discussed in the report.    

SUBSURFACE CONDITIONS 

5. The generalized soil profile(s) provided in our report are based on widely-spaced subsurface explorations 

performed by others and are intended only to convey trends in subsurface conditions. GZA cannot be responsible 
for the accuracy of the data. The boundaries between strata are approximate and idealized, and were based on our 
assessment of subsurface conditions.  The composition of strata, and the transitions between strata, may be more 
variable and more complex than indicated. For more specific information on soil conditions at a specific location 
refer to the exploration logs. 
 

6. In preparing this report, GZA relied on certain information provided by Client, state and local officials, and other 
parties referenced therein which were made available to GZA at the time of our evaluation.  GZA did not attempt 
to independently verify the accuracy or completeness of all information reviewed or received during the course of 
this evaluation. 

 
7. Water level readings have been made in test holes at the specified times and under the stated conditions.  GZA 

cannot be responsible for the accuracy of the data. These data have been reviewed and interpretations have been 
made in this report.  Fluctuations in the level of the groundwater however occur due to temporal or spatial 
variations in areal recharge rates, soil heterogeneities, the presence of subsurface utilities, and/or natural or 
artificially induced perturbations. The water table encountered in the course of the work may differ from that 
indicated in the report. 
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8. GZA’s services did not include an assessment of the presence of oil or hazardous materials at the property. The 
project’s Licesnsed Site Professional shall be responsible for considering the potential impacts (if any) that 
contaminants in soil or groundwater may have on construction activities, or the use of structures on the property. 
 

9. Recommendations for foundation drainage, waterproofing, and moisture control address the conventional 
geotechnical engineering aspects of seepage control. These recommendations may not preclude an environment 
that allows the infestation of mold or other biological pollutants.  

COMPLIANCE WITH CODES AND REGULATIONS 

10. We used reasonable care in identifying and interpreting applicable codes and regulations. These codes and 
regulations are subject to various, and possibly contradictory, interpretations.  Compliance with codes and 
regulations by other parties is beyond our control.   

ADDITIONAL SERVICES 

11. GZA recommends that we be retained to provide services during any future: site observations, design, 
implementation activities, construction and/or property development/redevelopment.  This will allow us the 
opportunity to: i) observe conditions and compliance with our design concepts and opinions; ii) allow for 
changes in the event that conditions are other than anticipated; iii) provide modifications to our design; and iv) 
assess the consequences of changes in technologies and/or regulations.  
 

 
 
 

  
 



 
 

Proactive by Design 

 

Appendix B – Boring Logs 
  



Modified Burmister Soil Classification 
 
Soil samples are visually classified by the Modified Burmister System using the following format and order: 

1. Density or Consistency 
2. Color 
3. MAJOR SOIL TYPE 
4. Minor Components 
5. Special Components 
 

Density or Consistency – Density or consistency estimates are based on the measured N-Values obtained from 
the Standard Penetration Test (SPT).  For granular soils (sand, gravel, silt), density is reported.  For plastic soils, 
consistency is reported.  Broken gravel, if encountered at the tip of the spoon, is indicated on the log and will 
affect the measured SPT N-Value. 
 

Table A-1: Density and Consistency of Soils 
 
 
 
 
 
 
 
 
Color - The color of the soil matrix is estimated in the field by the engineer or geologist observing the borehole. 
 

Major Soil Type - The soil type is determined by the major component of the soil that comprises 50% or more 
of the sample by weight.  The major component in the description is capitalized (e.g. SAND, GRAVEL, SILT). 
 

Table A-2: Soil Types/Components 
 
 
 
 
 
 
 
 
 
 
 

 
* May need to moisten sample to determine thread diameter 

 
Table A-3: Expanded Sand/Gravel Soil Descriptions 

Granular Description Proportions of Component 
Fine 

Medium 
Fine to Medium 

Medium to Coarse 
Fine to Coarse 

Less than 10% coarse and medium 
Less than 10% coarse and fine 

Less than 10% coarse 
Less than 10% fine 

All greater than 10% 
 

Minor Components – Minor components are described after the major component in order of decreasing 
percentages.  Only the first letter of the minor component is capitalized, except if “and” is used (e.g. trace Silt). 
 

Table A-4: Definition of Proportional Terms 
 

 
 
 
 
 
Special Components – anthropogenic materials encountered in the fill such as Glass, Brick fragments, etc.  
Proportional terms used are occasional (<15% by weight) and frequent (15% or more by weight). 

Granular Soils Plastic Soils 

SPT N-Value Relative 
Density SPT N-Value Consistency 

0-4 
4-10 

10-30 
30-50 
>50 

Very Loose 
Loose 

Medium Dense 
Dense 

Very Dense 

<2 
2-4 
4-8 

8-15 
15-30 
>30 

Very Soft 
Soft 

Medium  Stiff 
Stiff 

Very Stiff 
Hard 

Sieve Size Description Visual Description 

Passing No. 200 

SILT 
Clayey SILT 

SILT & CLAY 
CLAY & SILT 

Silty CLAY 
CLAY 

No grains, cannot roll into  thread 
Can roll into 1/4”  thread* 
Can roll into 1/8”  thread* 
Can roll into 1/16”  thread* 
Can roll into 1/32”  thread* 
Can roll into 1/64” thread* 

No. 200 – No. 40 
No. 40 – No. 10 
No. 10 – No. 4 

No. 4 – 3/4 Inch 
3/4 Inch – 3 Inch 
3 Inch – 6 Inch 

>6 Inch 

Fine SAND 
Medium SAND 
Coarse SAND 
Fine GRAVEL 

Coarse GRAVEL 
Cobbles 
Boulders 

Finest Visible Particles 
1/64 to 1/16” 
1/16 to 1/4” 
1/4 to 3/4” 

Proportional Term Percent by Weight of Total 
Sample 

and 
some 
little 
trace 

35-50 
20-35 
10-20 
<10 



Modified ISRM Rock Classification 
 

Rock cores are visually classified by the Modified ISRM System using the following format and order: Field hardness, weathering, grain 
size, color, ROCK TYPE, foliation thickness, foliation dip angle, foliation joint/fracture shape and roughness, foliation joint/fracture 
spacing, dip angle of other joints and fractures, condition of joint surfaces, other features such as minerals. 
 

FIELD HARDNESS:   
Very Hard – Cannot be scratched with knife or sharp pick.  Breaking of hand specimens requires several hard blows of geologists pick.  
Hard – Can be scratched with knife or pick only with difficulty.  Hard blow of hammer required to detach hand specimen.  
Medium – Can be grooved or gouged 1/16 in. deep by firm pressure on knife or pick point.  Can be excavated in small chips to pieces about 
1 in. maximum size by hard blows from the point of a geologist’s pick.   
Soft – Can be gouged or grooved readily with knife or pick point.  Can be excavated in chips to pieces several inches in size by moderate 
blows of a pick point.  Small thin pieces can be broken by finger pressure.   
Very Soft – Can be carved with knife.  Can be excavated readily with point of pick.  Pieces 1 in. or more in thickness can be broken with 
finger  pressure.  Can be scratched readily by fingernail.   
 
WEATHERING:   
Fresh – Rock fresh, crystals bright, few joints may show slight staining.  Rock rings under hammer if crystalline. 
Slight – Rock generally fresh, joints stained, and discoloration and weathering effects.  In granitoid rocks some occasional feldspar crystals 
are dull and discolored.  Crystalline rocks ring under hammer.   
Moderate – Significant portions of rock show discoloration and weathering effects. In granitoid rock, most feldspars are dull and 
discolored; some show clayey.  Rock has dull sound under hammer and shows significant loss of strength as compared with fresh rock. 
Severe – All rock except quartz discolored or stained.  Rock “fabric” clear and evident, but reduced in strength to strong soil. In granitoid 
rocks, all feldspars kaolinized to some extent.  Some fragments of strong rock usually left.   
Complete – Rock reduced to “soil”.  Rock “fabric” not discernible or discernible only in small scattered locations.  Quartz may be present 
as dikes or Stringers. 
 
GRAIN SIZE:     Amorphous:  Too small to be seen with naked eye. 
Fine Grained – Barely seen with naked eye.   Medium Grained:  Barely seen with naked eye to 1/8 in. 
Coarse Grained:  1/8 in. to 1/4 in.   Very Coarse Grained: >1/4 in. 
 
DISCONTINUITIES:    
Healed Joint – A partial or incomplete fracture. 
Joint/Fracture – A simple fracture along which no shear displacement has occurred.  May form sets. 
Shear – A zone of fractures along which differential movement has taken place parallel to the surface sufficient to produce slickensides, 
striations, or polishing.  May be accompanied by a zone of fractured rock up to a few inches wide. 
Fault – A fracture along which there has been displacement and accompanying slickensides, striations, or polishing by gouge and/or 
severely fractured adjacent zone. 
Shear or Fault Zone – A band or zone of parallel, closely spaced shears or faults accompanied by gouge, maylonite, and breccia. 

 
Table A-5: Fractures and Foliation Spacing and Attitude 

 
 
 
 
 
 
 
 
 
 

Table A-6: Condition of Joint/Fracture Surfaces 
Descriptive Term Conditions 

Planar A flat surface 
Curved A curved surface 

Irregular Multi-curved surface 
Slick A polished and striated surface indicating sliding along a plane; also referred to as slickensided. 

Smooth Few irregularities, but no obvious indication of sliding; adjacent pieces of core can be slid past on another with relative ease. 
Rough Many irregularities; difficult to slide adjacent pieces of core by each other. 

 

GZA reports the total core recovery and rock quality designation for each core run* on the boring logs.  The definitions of these terms are as 
follows: 

TOTAL CORE RECOVERY (REC) 

REC (%) = Sum of Recovered Core  x 100 
       Length of Core Run 

 
ROCK QUALITY DESIGNATION (RQD) 

RQD (%) = Sum of Lengths of intact Core with Full Diameter in Pieces 4 in. and Longer  x 100 
    Length of Core Run 

 
The RQD is in general accordance with methodology described by Deere and Deere (1988).  In addition, significant vertical to sub-vertical 
foliation/cross-foliation joints/fractures occur within the rock mass and influence ground behavior.  The length of core exhibiting the 
vertical to sub-vertical joints/fractures has been deducted from the RQD, which is consistent with the “pieces of intact rock core” criteria.  
The vertical to sub-vertical joints/fractures have been identified on the rock core or the upside divider in the core box with permanent “dots” 
spaced every 0.1 feet apart.  These dots have been counted and entered in the fractures per foot column on the boring log. 
 
* - RQD not reported for severely and/or completely weathered rock or core runs with length of 2.0 feet or less. 

Fractures Foliation Spacing Attitude Angle 

Very close Very thin Less than 2 in. Horizontal 0° - 5° 

Close Thin 2 in. - 1 ft. Subhorizontal 5° - 35° 

Moderately close Medium 1 ft. - 3 ft. Moderately dipping 35° - 55° 

Wide Thick 3 ft. - 10 ft. Subvertical 55° - 85° 
Very Wide Very thick More than 10 ft. Vertical 85° - 90° 
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S-1: (Top 6") Brown/dark brown, Clayey SILT, little fine to medium

Sand, little Roots.

S-1: (Bottom 7") Loose, tan/brown, fine to medium SAND and

GRAVEL, some Silt.

S-2: Very dense, brown/light brown, fine to medium SAND, some Silt.

S-3: Very dense, brown/light brown/gray, fine to medium SAND, some

Gravel, some Silt.

Bottom of boring at 6.5 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  Slight orange-stained soil mottling throughout samples S-1 and S-2.
3.  Grinding observed at approximately 3.5 to 5.5 fet below ground surface (bgs).
4.  Utilizing up to 400 lbs. down pressure while advancing between 4 and 6.5 feet bgs.
5.  HSA used to sample depths from approximately 3.5 to 6.5 feet bgs.
6.  Auger refusal observed at approximately 6.5 feet bgs. Up to 400 lbs. of down pressure used with no advancement.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-1
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-1

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 6.5 feet.



259.5'

258.0'

254.0'

253.0'

S-1

S-2

S-3

24

24

24

20

14

18

2  1

2  3

9  19

34  20

13  22

25  59

1

2

3

4

5

6

7

TOPSOIL

SUBSOIL

GLACIAL TILL

WEATHERED BEDROCK

0.5'

2'

6'

7'

0-2

2-4

4-6

3

53

47

S-1: (Top 6") Brown/dark brown, Clayey SILT, little fine to medium

Sand, trace Roots.

S-1: (Bottom 14") Very loose, brown/light brown, fine to medium

SAND, some Silt.

S-2: Very dense, tan/gray, fine to coarse SAND and GRAVEL, little (-)

Silt.

S-3: Dense, tan/gray, fine to coarse SAND, some Gravel, little Silt.

Bottom of boring at 7 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from approximately 4 to 7 feet below ground surface (bgs).
3.  Utilizing up to 500 lbs. down pressure while advancing between 6 and 7 feet bgs.
4.  Grinding observed at approximately 6.5 to 7 feet bgs.
5.  Driller noted auger refusal at 7 feet bgs based on no advancement while using up to 500 lbs. of down pressure.
6.  Driller offset approximately 10 feet west and advanced HSA to auger refusal at 8.5 feet bgs to confirm top of bedrock.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/22/2021 - 9/22/2021

30
Not

Time

260

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

7

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-2
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-2

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 7 feet.



259.0'

258.0'

252.5'

S-1

S-2

S-3

24

24

9

5

12

9

2  1

1  2

14  15

23  30

57  50/3"

1

2

3

4

5

6

7

FOREST MAT

SUBSOIL

GLACIAL TILL

1'

2'

7.5'

0-2

2-4

4-4.8

2

38

R

S-1: Very loose, brown/dark brown, fine to medium SAND, some Silt,

little Gravel, trace Roots.

S-2: Dense, brown/tan/gray, fine to coarse SAND and GRAVEL, little

(-) Silt.

S-3: Very dense, light brown/tan/gray/light gray, fine to coarse SAND

and GRAVEL, trace (+) Silt.

Bottom of boring at 7.5 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 4 to 7.5 feet below ground surface (bgs).
3.  Grinding observed at approximately 3 to 7.5 feet bgs.
4.  Utilizing up to 500 lbs. down pressure while advancing between 3 and 7.5 feet bgs.
5.  Driller noted auger refusal at 7.5 feet bgs based on no advancement while using up to 500 lbs of down pressure.
6.  Driller offset approximately 4 feet northeast and advanced HSA to auger refusal at 8 feet bgs to confirm bedrock depth.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/22/2021 - 9/22/2021

30
Not

Time

260

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

7.5

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-3
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-3

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 7.5 feet.



253.5'

252.0'

244.5'

S-1

S-2

S-3

24

24

24
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6
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2  2

2  5

7  13

20  20

18  37

45  39

1
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7

TOPSOIL

SUBSOIL

GLACIAL TILL

0.5'

2'

9.5'

0-2

2-4

 4-6

4

33

82

S-1: (Top 6") Very loose, brown/dark brown, fine to medium SAND,

some Silt, trace (+) Roots.

S-1: (Bottom 6") Brown/light brown, fine SAND, some Silt.

S-2: Dense, brown, SILT, some (+) fine to coarse Sand, some Gravel.

S-3: Very dense, light brown/tan/light gray, fine to coarse SAND and

GRAVEL, little (+) Silt.

Bottom of boring at 9.5 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 4 to 9.5 feet below ground surface (bgs).
3.  Grinding observed at approximately 3.5 to 9.5 feet bgs.
4.  Utilizing up to 450 lbs. down pressure while advancing between 3.5 and 9.5 feet bgs.
5.  Driller noted auger refusal at 9.5 feet bgs based on no advancement while using up to 450 lbs of down pressure.
6.  Driller offset approximately 6 feet north and advanced HSA to auger refusal at 7 feet bgs to confirm bedrock depth.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/22/2021 - 9/22/2021
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Time

254

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

9.5

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-4
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-4

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 9.5 feet.
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2-4

4-5.5

8
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R

S-1: (Top 6") Brown/dark brown, fine to medium SAND, some Silt,

trace (+) Roots.

S-1: (Bottom 8") Loose, brown/light brown/tan, fine SAND, some Silt.

S-2: Medium dense, light brown/tan/light gray, fine to coarse SAND

and GRAVEL, some Silt.

S-3: Very dense, light brown/tan/light gray, fine to coarse SAND and

GRAVEL, some (-) Silt.

Bottom of boring at 7 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 4 to 7 feet below ground surface (bgs).
3.  Grinding observed at approximately 2 to 7 feet bgs.
4.  Utilizing up to 400 lbs. down pressure while advancing between 4 and 7 feet bgs.
5.  Driller noted auger refusal at 7 feet bgs based on no advancement while using up to 450 lbs of down pressure.
6.  Driller offset approximately 5 feet north and advanced HSA to auger refusal at 6.5 feet bgs to confirm bedrock depth.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/22/2021 - 9/22/2021
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Time

249

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

7

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-5
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-5

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R
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Stratum
Description
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t.)
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GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 7 feet.
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0-2
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9

R

S-1: Loose, brown, fine to medium SAND, little Silt, trace (+) Roots.

S-2: Very dense, brown/light brown/light gray, fine to coarse SAND

and GRAVEL, some Silt.

Bottom of boring at 3 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  Grinding observed at approximately 2 to 3 feet below ground surface (bgs).
3.  Utilizing up to 450 lbs. of down pressure while advancing between 2 and 3 feet bgs.
4.  Driller noted auger refusal at 3 feet bgs based on no advancement while using up to 450 lbs. of down pressure.
5.  Driller offset approximately 5 feet north and advanced HSA to auger refusal at 3 feet bgs to confirm bedrock depth.
6.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/23/2021 - 9/23/2021
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Not

Time
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Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

3

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-6
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-6
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t.)

No. Pen.
(in)
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Description
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GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 3 feet.
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S-1

S-2

24

24

10

8

2  2

2  2

9  31
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2'

4.5'

0-2

2-4

4

67

S-1: (Top 7") Very loose, brown/dark brown, fine to coarse SAND,

some Silt, little Gravel, trace (+) Roots.

S-1: (Bottom 3") Brown, fine SAND, some Silt.

S-2: Very dense, light brown/light gray, fine to coarse SAND and

GRAVEL, some (-) Silt.

Bottom of boring at 4.5 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 4 to 4.5 feet below ground surface (bgs).
3.  Grinding observed at approximately 2 to 4.5 feet bgs.
4.  Utilizing up to 450 lbs. down pressure while advancing between 4 and 4.5 feet bgs.
5.  Driller noted auger refusal at 4.5 feet bgs based on no advancement while using up to 450 lbs of down pressure.
6.  Driller offset approximately 5 feet south and advanced HSA to auger refusal at 4 feet bgs to confirm bedrock depth.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/23/2021 - 9/23/2021
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Time

258

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

4.5

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-7
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-7
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v.
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t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R
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Stratum
Description
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GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 4.5 feet.



254.0'

253.0'

249.5'

S-1
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S-3
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0-2

2-2.5
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4

R

R

S-1: Very loose, brown/dark brown, fine to coarse SAND, some Silt,

little Gravel, trace (+) Roots.

S-2: Very dense, light brown/light gray, fine to coarse SAND and

GRAVEL, some Silt.

S-3: Very dense, light brown/light gray, fine to coarse SAND and

GRAVEL, some (-) Silt.

Bottom of boring at 5.5 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 3 to 3.5 feet below ground surface (bgs).
3.  Grinding observed at approximately 2 to 3.5 feet bgs.
4.  Utilizing up to 450 lbs. down pressure while advancing between 2 and 3.5 feet bgs.
5.  Driller noted auger refusal at 3.5 feet bgs based on no advancement while using up to 450 lbs of down pressure.
6.  Driller offset approximately 7 feet south and advanced augers to 4 feet bgs and resumed sampling.
7.  Driller noted auger refusal at offset location at 5.5 feet bgs based on no advancement while using up to 450 lbs of down pressure.
8.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/23/2021 - 9/23/2021
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Time
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Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

5.5

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-8
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-8

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 5.5 feet.



238.5'

237.0'

231.0'

S-1

S-2

S-3

24

24

24

15

10

18

3  4

3  7

9  18

26  18

29  32

26  50

1

2

3

4

5

6

7

TOPSOIL

SUBSOIL

GLACIAL TILL

0.5'

2'

8'

0-2

2-4

4.5-6.5

7

44

58

S-1: (Top 3") Brown/dark brown, fine to coarse SAND, some Silt, little

Gravel, trace (+) Roots.

S-1: (Bottom 12") Very loose, brown, fine to coarse SAND, some

Gravel, some Silt.

S-2: Dense, light brown/light gray, fine to coarse SAND and GRAVEL,

some Silt.

S-3: Very dense, brown, GRAVEL, some fine to coarse Sand, little

Silt.

Bottom of boring at 8 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 4 to 8 feet below ground surface (bgs).
3.  Grinding observed at approximately 4 to 8 feet bgs.
4.  Utilizing up to 450 lbs. down pressure while advancing between 4 and 8 feet bgs.
5.  Driller noted auger refusal at 8 feet bgs based on no advancement while using up to 450 lbs of down pressure.
6.  Driller offset approximately 5 feet south and advanced HSA to auger refusal at 6 feet bgs to confirm bedrock depth.
7.  Upon completion, boreholes backfilled with cuttings up to ground surface.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/23/2021 - 9/23/2021
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Time

239

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

8

Other:

Logged By:

encountered

4.25"/9"

Groundwater Depth (ft.)
V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
H. Datum: See Plan

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-9
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-9

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on probable bedrock at 8 feet.



246.0'

245.0'

238.0'

236.0'

S-1

S-2

S-3

S-4

24

12

24

12

12

12

18

12

2  2

2  3

8  17

50/0"

13  21

20  50

34  100/6"

1

2

3

4

5

6

TOPSOIL

SUBSOIL

GLACIAL TILL

WEATHERED BEDROCK

1'

2'

9'

11'

0-2

2-3

4-6

10-11

4

R

41

R

S-1: Very loose, brown/dark brown, fine to coarse SAND, some

Gravel, some Silt, trace (+) Roots.

S-2: Very dense, brown/light brown/light gray, fine to coarse SAND

and GRAVEL, some Silt.

S-3: (Top 8") Gray, fine to coarse SAND and GRAVEL, some Silt.

S-3: (Bottom 10") Dense, light brown, fine to medium SAND, some

Silt, little Gravel.

S-4: Very dense, dark brown, GRAVEL, some Clayey Silt, some fine

to coarse Sand.

Bottom of boring at 11 feet.

1.  Ground surface elevation estimated from the USGS 3DEP 1M Digital Elevation Model and are cited in the North American Vertical Datum of 1988 in units of feet (NAVD88).
2.  HSA used to sample depths from 3 to 11 feet below ground surface (bgs).
3.  Grinding observed at approximately 6 to 11 feet bgs.
4.  Utilizing up to 450 lbs. down pressure while advancing between 6 and 11 feet bgs.
5.  Driller noted auger refusal at 11 feet bgs based on no advancement while using up to 450 lbs of down pressure.
6.  Upon completion, boreholes backfilled with cuttings up to ground surface.

0 min.

CasingDate

Sample

I.D./O.D. (in.): Stab. Time

Anthony Lupo

Drilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CMB-55

-

HSA Sampler Type:

Boring Location:

- 140
1.375"/2"

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 9/23/2021 - 9/23/2021

30
9/23/21

Time

247

Water Depth

HSA

ATV

Foreman: Chris Hogan

Drilling Method:

Split Spoon

11

Other:

Logged By:

1300

4.25"/9"

Groundwater Depth (ft.)

11

V. Datum:

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in):

See Plan
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may
occur due to other factors than those present at the times the measurements were made.

BORING NO.:    GZ-10
SHEET:             1 of 1
PROJECT NO:  01.0175331.00
REVIEWED BY:  BJG/LWP

Casing
Blows/
Core
Rate

Boring No.:
GZ-10

E
le

v.
(f

t.)

No. Pen.
(in)

Rec.
(in)

Blows
(per 6 in.) R

em
ar

k

Stratum
Description

D
ep

th
(f

t.)

GZA
GeoEnvironmental, Inc.

TEST BORING LOG

Depth
(ft.)

SPT
Value

Sample Description and Identification
(Modified Burmister Procedure)

Field
Test
Data

Able Grid Energy Solutions
Proposed Battery Energy Storage System

50-53 Milford Sreet
Medway, Massachusetts

Refusal on bedrock at 11 feet.



5

13

11

56

24

24

24

60
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6

S-1

S-2

S-3

C-1

243.8'

241.5'

237.5'

232.5'

0.25'

2.5'

6.5'

11.5'

1  2

2  2

8  8

12  49

42  52

72  60/3"

0-2

2-4

4-6

6.5-
11.5

TOPSOIL

SUBSOIL

GLACIAL TILL

BEDROCK

S-1: Very loose, dark brown/brown, fine to medium SAND,
little Silt, trace Grass/Roots. (SM)

S-2: (Top 3") Brown, fine to medium SAND, little Silt, trace
Gravel, trace Roots. (SM)
S-2: (Bottom 10") Light brown/light gray, fine to medium
SAND, little (-) Gravel, trace Silt. (SP)

S-3: Very dense, light brown/light gray, fine to coarse SAND
and GRAVEL, trace Silt. (SW)

C-1A: (0-26") Very hard, slightly weathered, medium grained,
gray, GRANITE, very thin foliation, horizontal bedding, rough,
irregular, very close to close, sub-horizontal to moderately
dipping joints/fractures.
C-1B: (26-40") Very hard, slightly weathered, medium
grained, light gray to white, QUARTZITE, very thin foliation,
horizontal to moderately dipping bedding, rough, irregular,
close, horizontal to sub-horizontal joints/fractures.
C-1C: (40-56") Very hard, slightly weathered, medium
grained, gray, GRANITE, very thin foliation, horizontal
bedding, rough, irregular, close, sub-horizontal to vertical
joints/fractures
RQD = 35%

Bottom of boring at 11.5 feet.

1.  Ground surface elevations estimated from plan entitled "Proposed 345kV Underground Transmission Line", prepared by Power Engineers, with a revision date of November 5, 2021. Borehole located with a
handheld GPS device upon completion.

2.  HSA used to sample depths from approximately 4 to 6.5 feet below ground surface (bgs).
3.  Rig chatter observed at approximately 5-6.5 feet bgs.
4.  Cobble fragments observed in sample S-2 and S-3.
5.  Auger refusal observed at approximately 6.5 feet bgs. Up to 450 lbs of down pressure used with no advancement.
6.  Upon completion, borehole backfilled with cuttings to approximate ground surface.
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H. Datum:

V. Datum:

CasingDate

Sample

Groundwater Depth (ft.)

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in): I.D./O.D. (in.): Stab. Time

Ernesto Pena

See PlanDrilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CME 55

-

Auger Sampler Type:

- 140
1.375/2

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 6/22/2022 - 6/22/2022
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Time
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Water Depth

HSA

ATV

Foreman: Jamie Hastings

Drilling Method:

Split Spoon

11.5

Other:

Boring Location:

Logged By:

encountered

4.5/8.5

See Plan
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GeoEnvironmental, Inc.

TEST BORING LOG

Medway Grid, LLC
Proposed BESS Underground Transmission Line

50-53 Milford Street
Medway, Massachusetts
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.

Depth
(ft.)

BORING NO.:    GZ-18
SHEET:             1 of 1
PROJECT NO:  01.0175331.10
REVIEWED BY:  LWP/BPG

Casing
Blows/
Core
Rate

Field
Test
Data

Stratum
DescriptionSample Description and Identification

(Modified Burmister Procedure)SPT
Value



15

11

0

6

5

24

24

7

11

6
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3
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8

S-1

S-2

S-3

S-4

C-1

241.5'

240.0'

233.0'

232.5'

0.5'

2'

9'

9.5'

3  4

3  5

15  23

55/3"

16  50/1"

22  70/5"

0-2

2-4

4-4.7

5-5.9

9-9.5

TOPSOIL

SUBSOIL

GLACIAL TILL

BEDROCK

S-1: (Top 6") Dark brown, fine to medium SAND, trace
Gravel, trace Silt, trace Grass/Roots. (SP)
S-1: (Bottom 9") Loose, brown, fine to medium SAND, little
Silt, trace Gravel, trace Roots. (SM)

S-2: Very dense, light brown/light gray, fine to medium SAND,
little Gravel, trace (+) Silt. (SP-SM)

S-3: No recovery.

S-4: Very dense, light gray, GRAVEL and fine to coarse
SAND, trace Silt. (GW)

C-1: Very hard, slightly weathered, coarse grained, light gray,
GRANITE, very thin bedding, horizontal attitude, rough,
irregular, very close, fractures.
RQD=0%

Bottom of boring at 9.5 feet.

1.  Ground surface elevations estimated from plan entitled "Proposed 345kV Underground Transmission Line", prepared by Power Engineers, with a revision date of November 5, 2021. Borehole located with a
handheld GPS device upon completion.

2.  HSA used to sample depths from approximately 4 to 9 feet below ground surface (bgs).
3.  Gravel observed lodged in tip of sample S-3.
4.  Rig chatter observed at approximately 4.5-9 feet bgs.
5.  Cobble fragments observed in sample S-4.
6.  Auger refusal observed at approximately 9 feet bgs. Up to 450 lbs of down pressure used with no advancement.
7.  While attempting to core sample C-1, core barrel became jammed at approximately 9.5 feet bgs and inner barrel was damaged. Core C-1 was terminated at 9.5 feet bgs.
8.  Upon completion, borehole backfilled with cuttings to approximate ground surface.
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H. Datum:

V. Datum:

CasingDate

Sample

Groundwater Depth (ft.)

Hammer Weight (lb.):

Hammer Fall (in.):

Other: -

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in): I.D./O.D. (in.): Stab. Time

Ernesto Pena

See PlanDrilex Environmental, Inc.

Auto Hammer

Drilling Co.:

CME 55

-

Auger Sampler Type:

- 140
1.375/2

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 6/22/2022 - 6/22/2022
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Time
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Water Depth

HSA

ATV

Foreman: Jamie Hastings

Drilling Method:

Split Spoon

9.5

Other:

Boring Location:

Logged By:

encountered

4.5/8.5

See Plan

R
E

M
A

R
K

S

Engineers and Scientists

Rec.
(in)

Pen.
(in) R

em
ar

k

Boring No.:
GZ-19
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GeoEnvironmental, Inc.

TEST BORING LOG

Medway Grid, LLC
Proposed BESS Underground Transmission Line

50-53 Milford Street
Medway, Massachusetts
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.

Depth
(ft.)

BORING NO.:    GZ-19
SHEET:             1 of 1
PROJECT NO:  01.0175331.10
REVIEWED BY:  LWP/BPG

Casing
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Core
Rate
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Test
Data

Stratum
DescriptionSample Description and Identification

(Modified Burmister Procedure)SPT
Value



15

16

19

15

20

18

24

24

24

24

1

2

3

4

S-1

S-2

S-3

S-4

S-5

255.8'

254.0'

240.0'

0.2'

2'

16'

3  3

4

11  14

23  22

24  30

48  38

18  23

31  28

21  28

40  40

0.5-2

2-4

4-6

9-11

14-16

ASPHALT

FILL

GLACIAL TILL

S-1: Loose, gray, fine to coarse SAND, little Silt, trace Gravel.

S-2: Dense, gray, fine to coarse SAND, some Silt, little
Gravel.

S-3: Very dense, gray, fine to coarse SAND, some Silt, little
Gravel.

S-4: Very dense, gray, fine to coarse SAND, some (-) Gravel,
little Silt.

S-5: Very dense, dark gray/brown, fine to coarse SAND, little
(+) Silt, little Gravel, damp.

Bottom of boring at 16 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Drillers advanced 4-inch diameter casing to sample depths from approximately 4 to 16 feet below ground surface (bgs).
3.  Strong hydrocarbon-like odor in wash water noted at approximately 14 feet bgs.
4.  Upon completion, borehole backfilled with cuttings to ground surface.
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H. Datum:

V. Datum:

CasingDate

Sample

Groundwater Depth (ft.)

Hammer Weight (lb.):

Hammer Fall (in.):

Other: Auto Hammer

Type of Rig:

Sampler Hmr Wt (lb):

Sampler Hmr Fall (in):

Auger/Casing Type:

I.D/O.D.(in): I.D./O.D. (in.): Stab. Time

Leonard Kilmartin

See PlanNew England Boring Contractors

Auto Hammer

Drilling Co.:

Mobile B53

30

HW Sampler Type:

140 140
1.375/2

Rig Model:
Ground Surface Elev. (ft.):
Final Boring Depth (ft.):
Date Start - Finish: 8/4/2022 - 8/4/2022

30
Not

Time
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Water Depth

Drive & Wash

ATV

Foreman: Walter Hoeckele

Drilling Method:

Split Spoon

16

Other:

Boring Location:

Logged By:
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4/4.5
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GeoEnvironmental, Inc.

TEST BORING LOG

Medway Grid LLC
Proposed Battery Energy Storage System

50-53 Milford Street
Medway, Massachusetts
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.

Depth
(ft.)

BORING NO.:    GZ-21
SHEET:             1 of 1
PROJECT NO:  01.0175331.20
REVIEWED BY:  BPG/LWP
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Data

Stratum
DescriptionSample Description and Identification

(Modified Burmister Procedure)SPT
Value
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18
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3

17

18

24

24

24

3

39

1

2

3

4

5

6
7

S-1

S-2

S-3

S-4

S-5

C-1

252.5'

251.0'

237.5'

234.0'

230.7'

0.5'

2'

15.5'

19'

22.3'

12  16

22

22  21

22  22

21  20

19  18

11  12

14  19

50/3"

0.5-2

2-4

4-6

9-11

15.9-
17.9

19-
22.3

2:52

2:15

ASPHALT

FILL

GLACIAL TILL

WEATHERED BEDROCK

BEDROCK

S-1: Medium dense, gray, fine to medium SAND, little Silt,
trace Gravel.
S-2: Dense, gray, fine to medium SAND, little Silt, trace
Gravel.

S-3: Dense, gray, fine to coarse SAND, some Silt, little
Gravel.

S-4: Medium dense, gray, fine to coarse SAND, some Silt,
little Gravel.

S-5: Very dense, gray to brown, fine SAND, some Silt, little
Gravel.

C-1: Medium, highly weathered, brown, GRANITE, fine to
medium grained, very close, sub-horizontal to vertical,
iron-oxide stained joints/fractures.
RQD=0%

Bottom of boring at 22.3 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Drillers advanced 4-inch diameter casing to sample depths from approximately 4 to 19 feet below ground surface (bgs).
3.  Increase in effort observed while advancing casing at approximately 7.5 feet bgs.
4.  Increase in drill effort observed while advancing rollerbit at approximately 15.5 and again at 19 feet bgs.
5.  Rollerbit advancement rate through likely weathered bedrock was approximately 2.5 min/ft.
6.  Core barrel jammed after a penetration of approximately 39 inches.
7.  Upon completion, borehole backfilled with cuttings to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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0-2
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FOREST MAT

SUBSOIL

GLACIAL TILL

S-1: (Top 4") Dark brown, SILT and ROOTS, little fine Sand.
S-1: (Bottom 7") Tan, fine SAND, some Silt.

S-2: (Top 12") Tan, fine SAND, some Silt.
S-2: (Bottom 12") Light gray, fine to medium SAND, little Silt,
trace Gravel.
S-3: Very dense, gray, fine to coarse SAND, some Silt, some
Gravel.

S-4: Medium dense, gray, fine to coarse SAND, some Silt,
little Gravel.

Bottom of boring at 13.1 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Drillers advanced HSA to sample depths from approximately 4 to 13.1 feet below ground surface (bgs).
3.  Auger refusal observed at approximately 13.1 feet bgs.
4.  Upon completion, borehole backfilled with cuttings to ground surface.
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TEST BORING LOG

Medway Grid LLC
Proposed Battery Energy Storage System

50-53 Milford Street
Medway, Massachusetts
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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TOPSOIL

SUBSOIL

BEDROCK

S-1: Loose, brown, fine SAND and SILT, some Roots.

S-2: Very dense, fine SAND and SILT.

C-1: Medium to hard, moderately weathered, fine grained,
gray, GRANITE, very thin, moderately dipping foliation, very
close to close, iron-oxide stained, horizontal to moderately
dipping joints/fractures.
RQD=33%

Bottom of boring at 8.3 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Core barrel jammed after a penetration of approximately 42 inches.
3.  Upon completion, borehole backfilled with cuttings to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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TOPSOIL

SUBSOIL

GLACIAL TILL

WEATHERED BEDROCK

S-1: (Top 4") Brown, fine SAND and SILT, some Roots.
S-1: (Bottom 4") Tan, fine SAND and SILT.

S-2: (Top 6") Tan, fine SAND and SILT.
S-2: (Bottom 8") Light gray/light brown, fine to coarse SAND,
some Silt, some Gravel.

S-3: Very dense, dark gray/dark brown, fine to coarse SAND,
some Silt, some Gravel.

S-4: Very dense, dark gray, fine to medium SAND and SILT,
trace Gravel.

Bottom of boring at 11.2 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Drillers advanced 4-inch diameter casing to sample depths from approximately 4.5 to 9.2 feet below ground surface (bgs).
3.  Increase in effort observed while advancing rollerbit at approximately 10 feet bgs. Rock fragments observed in wash water between 10 and 11 feet bgs.
4.  Auger refusal observed at approximately 11.2 feet bgs.
5.  Upon completion, borehole backfilled with cuttings to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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GZ-26

261.5'4.5'

0-4.5 GZ-26: No samples collected in probe boring.

Bottom of boring at 4.5 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Hollow stem auger refusal observed at approximately 4.5 feet bgs using up to 500 lbs of down pressure.
3.  Upon completion borehole backfilled with cuttings to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.

Depth
(ft.)

BORING NO.:    GZ-26
SHEET:             1 of 1
PROJECT NO:  01.0175331.20
REVIEWED BY:  LWP

Casing
Blows/
Core
Rate

Field
Test
Data

Stratum
DescriptionSample Description and Identification

(Modified Burmister Procedure)SPT
Value



1

2
3

GZ-27

262.2'1.8'

0-1.8 GZ-27: No samples collected in probe boring.

Bottom of boring at 1.8 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Hollow stem auger refusal observed at approximately 1.8 feet bgs using up to 500 lbs of down pressure.
3.  Upon completion borehole backfilled with cuttings to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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GZ-28

247.2'14.8'

0-
14.8

GZ-28: No samples collected in probe boring.

Bottom of boring at 14.8 feet.

1.  Ground surface elevation estimated from plan entitled "Grading and Drainage Plan" prepared by Burns & McDonnell and dated December 6, 2021.
2.  Hollow stem auger refusal observed at approximately 14.8 feet bgs using up to 500 lbs of down pressure.
3.  Upon completion borehole backfilled with cuttings to ground surface.
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See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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Appendix C – Geotechnical Laboratory Test Results 
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(°C*cm/W)

Thermal 

Resistivity 

Mid Point        

(°C*cm/W)

Thermal 

Resistivity 
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D2216 D2974 D854

Composite Compsite 1-4 21-S-B255 14.8 38.5 46.7 101.0 11.1
119.1

11.4

121.9

10.5
85 66.46 91.42 285.47

Tan SILT and f-c SAND, little f-c 

Gravel

GZ-4 S-2 2-4 21-S-B256 29.4 33.7 36.9
Brown SILT, some f-c Sand, some f-c 

Gravel

GZ-9 S-3 4.5-6.5 21-S-B257 58.0 29.5 12.5
Brown f-c GRAVEL, some f-c Sand, 

little Silt
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Composite Depth: 1-4'
Sample Number: Composite

Client:
Project:

Project No: Figure

Tan SILT and f-c SAND, little f-c Gravel

1"
0.75"
0.5"

0.375"
#4

#10
#20
#40
#60

#100
#200

100.0
97.0
93.6
91.5
85.2
78.5
72.6
66.8
61.8
55.6
46.7

NP NV NP

SM A-4(0)

7.9632 4.6633 0.2139
0.0972

Sample visually classified as non-plastic.

09.28.21 10.05.21

RL / DN / CC

Steven Accetta

Laboratory Coordinator

GZA GeoEnvironmental

Medway BESS
Medway, MA

01.0175331.00

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-B255



Tested By: DN Checked By: Steven Accetta

COMPACTION TEST REPORT
D

ry
 d

e
n
si

ty
, 
p
cf

115.5

117

118.5

120

121.5

123

Water content, %

 - Rock Corrected      - Uncorrected

6 7.5 9 10.5 12 13.5 15

10.5%, 121.9 pcf

11.4%, 119.1 pcf

ZAV for
Sp.G. =
2.60

Test specification:

ASTM D4718-15 Oversize Corr. Applied to Each Test Point

ASTM D 1557-12 Method B Modified

1-4' SM A-4(0) 2.6 NV NP 8.5 46.7

Tan SILT and f-c SAND, little f-c Gravel

01.0175331.00 GZA GeoEnvironmental

21-MC-

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. 3/8 in. No.200

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Source of Sample: Composite Sample Number: Composite

Thielsch Engineering Inc.

Cranston, RI Figure

      119.1 pcf  Maximum dry density = 121.9 pcf

      11.4 %  Optimum moisture = 10.5 %

Medway BESS

Medway, MA



08.09.18
TR-3 000143

Sample Number: Composite Calibration: 08.09.18
Reconstituted Specimen
"B" Proctor

Tested by: AV Reviewed by: SA

46.7

85.0

121.9 10.5

101.0 In-situ Moisture Cont. (%):

Test Notes:
Optimum, Mid-Point, and Oven-Dried Test Conditions provided for Dryout Curve.

Maximum particle size used for reconstituted sample was 3/8".

Calibration:
Thermal Probe:

Material Source: Medway, MA Specimen Prep:

21-B-255
01.0175331.00

Lab Number:
Project Number:

Date: 10.14.21

Determination of Thermal Conductivity of Soil by Thermal Needle Probe Procedure
ASTM D5334-14

Project Name:

195 Frances Avenue Client Information

Cranston RI, 02910 GZA GeoEnviormental

Phone: (401)-467-6454 Norwood, MA

Fax: (401)-467-2398 Luke Prohaske
http://www.thielsch.com Luke.Prohaske@gza.com

Medway BESS Thermal Meter: TEMPOS

Thermal Resistivity Dryout Curve

Depth: 1 to 4' Mold Type:

Soil Description: Tan SILT and f-c SAND, little f-c Gravel

Compaction & Moisture Content Information

Oversized Material (%): Passing #200 Sieve (%):

Maximum Dry Density (pcf):

8.5

91.42

Proctor Method: ASTM D1557 B Requested % Compaction:

Opt. Moisture Content (%):

66.46

285.47

Remolded Dry Density (pcf):

Thermal Resistivity Test Results

Thermal Conductivity (W/m*K) Thermal Resistivity (°C*cm/W)Moisture Content (%)

11.1

0.0

1.0939

1.5047

0.3503

5.1

0.00

50.00

100.00

150.00

200.00

250.00

300.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0

Th
er

m
al

 R
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ti
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 (
°C

*c
m

/W
)

Moisture Content (%)

mailto:jahan.khalili@gza.com
mailto:jahan.khalili@gza.com
http://www.thielsch.com/
http://www.thielsch.com/
mailto:Luke.Prohaske@gza.com
mailto:Luke.Prohaske@gza.com
mailto:jahan.khalili@gza.com
http://www.thielsch.com/
mailto:Luke.Prohaske@gza.com


Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 2-4'
Sample Number: GZ-4 / S-2

Client:
Project:

Project No: Figure

Brown SILT, some f-c Sand, some f-c Gravel

1"
0.75"
0.5"

0.375"
#4

#10
#20
#40
#60

#100
#200

100.0
81.6
79.1
75.9
70.6
66.9
62.2
56.9
51.8
45.9
36.9

NP NV NP

SM A-4(0)

22.2078 20.4933 0.6183
0.2118

Sample visually classified as non-plastic.

09.28.21 10.05.21

CC / DN

Steven Accetta

Laboratory Coordinator

GZA GeoEnvironmental

Medway BESS
Medway, MA

01.0175331.00

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-B256



Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 4.5-6.5'
Sample Number: GZ-9 / S-3

Client:
Project:

Project No: Figure

Brown f-c GRAVEL, some f-c Sand, little Silt

1-1/2"
1"

3/4"
1/2"
3/8"
#4

#10
#20
#40
#60

#100
#200

100.0
89.1
79.8
61.1
52.8
42.0
35.3
29.2
25.0
21.4
17.2
12.5

NP NV NP

GM A-1-a

26.2847 22.0726 12.3281
8.3143 0.9615 0.1101

09.28.21 10.04.21

CC / DN

Steven Accetta

Laboratory Coordinator

GZA GeoEnvironmental

Medway BESS
Medway, MA

01.0175331.00

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-B257



1 of 1

08.22.2022

Depth (Ft)

As 

Received 

Water

Content

%

LL

%

PL

%

Gravel 

%

Sand 

%

Fines 

%
Org. % Gs

Dry 

unit 

wt. pcf

Test 

Water 

Content 

%

gd 

MAX 

(pcf)

Wopt (%)

gd 

MAX 

(pcf)

Wopt (%) 

(Corr.)

Target 

Test Setup 

as % of 

Proctor

Thermal 

Resistivity  

Optimum       

(°C*cm/W)

Thermal 

Resistivity 

Oven Dried    

(°C*cm/W)

D2216 D2974 D854

GZ-21 S-2 2-4 22-S-B659 19.3 52.7 28.0
Light Grey f-c SAND, some Silt, little 

f-c Gravel

GZ-22 S-4 9-11 22-S-B660 15.8 52.5 31.7
Light Grey f-c SAND, some Silt, little 

f-c Gravel

GZ-23 S-3 4-6 22-S-B661 27.3 43.7 29.0
Light Grey f-c SAND, some Silt, 

some f-c Gravel

GZ-25 S-3 4.5-6.5 22-S-B662 20.9 45.4 33.7
Brown f-c SAND, some Silt, some 

fine Gravel

Reviewed By: Date Reviewed: 08.22.2022

LABORATORY TESTING DATA SHEET, Report No.: 7422-H-B010

Identification Tests Proctor / Thermal Resistivity

Project Information:

Cranston RI, 02910 GZA GeoEnvironmental Medway BESS - Phase II

Phone: (401)-467-6454 Norwood, MA

195 Frances Avenue Client Information:

Let's Build a Solid Foundation Collected By: L. Kilmartin Report Date:

Medway, MA

Summary Page:

Fax: (401)-467-2398 PM: Luke Prohaske GZA Project Number: 01.0175331.20

thielsch.com Assigned By: Benjamin Gerardi

Laboratory Log

and

Soil Description

D6913 D1557D4318 D5334

08.12.2022Date Received:

Laboratory           

No.
Boring ID Sample ID

This report only relates to items inspect and/or tested. No warranty, expressed or implied, is made.

This report shall not be reporduced, except in full, without prior written approval from the Agency, as defined in ASTM E329.

http://www.thielsch.com/
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Test Results (ASTM D6913) Material Description

Atterberg Limits

Coefficients

Classification

Test Remarks

Sample Date:
Source of Sample: GZ-21 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Pct.
of

Fines

Light Grey f-c SAND, some Silt, little f-c Gravel

1"
3/4"
1/2"
3/8"
#4

#10
#20
#40
#60
#100
#200

100.0
89.8
87.6
85.6
80.7
72.4
63.2
54.9
46.1
37.1
28.0

NP NV NP

19.2943 8.7800 0.6371
0.3136 0.0879

SM A-2-4(0)

GZA GeoEnvironmental

Medway BESS - Phase II
Medway, MA

01.0175331.20

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 22-S-B659
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Test Results (ASTM D6913) Material Description

Atterberg Limits

Coefficients

Classification

Test Remarks

Sample Date:
Source of Sample: GZ-22 Depth: 9-11
Sample Number: S-4

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Pct.
of

Fines

Light Grey f-c SAND, some Silt, little f-c Gravel

1"
3/4"
1/2"
3/8"
#4

#10
#20
#40
#60
#100
#200

100.0
93.2
91.2
89.0
84.2
76.3
68.1
59.7
50.6
41.5
31.7

NP NV NP

10.7677 5.2658 0.4337
0.2418

SM A-2-4(0)

GZA GeoEnvironmental

Medway BESS - Phase II
Medway, MA

01.0175331.20

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 22-S-B660
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Test Results (ASTM D6913) Material Description

Atterberg Limits

Coefficients

Classification

Test Remarks

Sample Date:
Source of Sample: GZ-23 Depth: 4-6
Sample Number: S-3

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Pct.
of

Fines

Light Grey f-c SAND, some Silt, some f-c Gravel

1-1/2"
1"

3/4"
1/2"
3/8"
#4

#10
#20
#40
#60
#100
#200

100.0
84.0
80.9
76.6
74.7
72.7
67.4
61.0
54.5
46.6
37.8
29.0

NP NV NP

30.1815 26.3276 0.7533
0.3087 0.0815

SM A-2-4(0)

GZA GeoEnvironmental

Medway BESS - Phase II
Medway, MA

01.0175331.20

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 22-S-B661
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Tested By: DN / CDC Checked By: 
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Test Results (ASTM D6913) Material Description

Atterberg Limits

Coefficients

Classification

Test Remarks

Sample Date:
Source of Sample: GZ-25 Depth: 4.5-6.5
Sample Number: S-3

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Pct.
of

Fines

Brown f-c SAND, some Silt, some fine Gravel

3/4"
1/2"
3/8"
#4

#10
#20
#40
#60
#100
#200

100.0
92.9
89.1
79.1
68.2
57.6
51.4
46.6
41.3
33.7

NP NV NP

10.1947 7.1516 1.0460
0.3635

SM A-2-4(0)

GZA GeoEnvironmental

Medway BESS - Phase II
Medway, MA

01.0175331.20

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 22-S-B662



 
 

Proactive by Design 

 

Appendix D – Environmental Laboratory Test Results 



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Luke Prohaske

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Medway BESS - Medway MA (01.0175311.00)

ESS Laboratory Work Order Number:   21I1004

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on September 28, 2021 for the analyses specified on the enclosed Chain of Custody 

Record. 

Lab Number MatrixSample Name Analysis
Medway BESS Composite 

Sample

2580, 9030B, 9038, 9045, 9050A, 9250Soil21I1004-01 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Medway BESS Composite Sample

Date Sampled:  09/23/21 15:00

ESS Laboratory Sample ID:  21I1004-01

Sample Matrix:  Soil

Percent Solids:   92

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9250 mg/kg dryChloride EEM DI1302709/30/21  14:52 1WL ND (32) 

9045 S.U.Corrosivity (pH) EAM DI1284609/28/21  20:26 1 5.39 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 22.2 ºC.

2580 mvRedox Potential EAM DI1284509/28/21  20:26 1WL 249 (N/A) 

9050A Mohms-cmResistivity LAB DI1301909/30/21  11:56 1 0.032 (N/A) 

9038 mg/kg drySulfate JLK DI1293809/29/21  20:05 1WL ND (54) 

9030B mg/kg drySulfide JLK DI1293909/29/21  20:05 1WL ND (0.5) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units
Spike
Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit Qualifier 

Classical Chemistry

Batch DI12938 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12096mg/LSulfate 10

Batch DI12939 - General Preparation

Blank

0.05 mg/kg wetSulfide ND

LCS

0.5000 85-11599mg/LSulfide 0.5

Batch DI13027 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110103mg/LChloride 31
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10 Soil pH measured in water at 22.2 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 7 of 10



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Medway BESS - Medway MA ESS Laboratory Work Order:  21I1004

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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Appendix E – Rock Core Photographs 



Medway Grid, LLC 
50-53 Milford Street 

Medway, Massachusetts 

ROCK CORE PHOTOGRAPHS 

 

 

Appendix E 

Boring No. Run Approximate Depths of Run Recovery Rock Quality (%) 

Top (ft) Bottom(ft) (in) (%) 

GZ-18 C-1 6.5 11.5 56 93 35 

GZ-19 C-1 9 9.5 5 83 - 

       

       

 
Dry Condition 

 
Wet Condition 

 
 

               



Medway Grid, LLC 
50-53 Milford Street 

Medway, Massachusetts 

ROCK CORE PHOTOGRAPHS 

 

 

Appendix E 

Boring No. Run Approximate Depths of Run Recovery Rock Quality (%) 

Top (ft) Bottom(ft) (in) (%) 

GZ-22 C-1 19 22.3 17 44 0 

GZ-24 C-1 3.3 8.3 58 97 33 

       

       

 
Dry Condition 

 
Wet Condition 

 
 

               



 
 

Proactive by Design 

 

Appendix F – MassDOT Standard Drawing for Noise Barrier Structure Foundations 









 
 

Proactive by Design 

 

Appendix G – U.S. Navy Frost Depth Map 
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