
CITY OF WATERTOWN
Conservation Commission

  

CONSERVATION COMMISSION MEETING
WEDNESDAY, DECEMBER 1, 2021 AT 7:00 PM 

AGENDA

ACCESS INFORMATION:
A. The meeting will be televised through WCATV (Watertown Cable Access Television): 

http://vodwcatv.org/CablecastPublicSite/?channel=1
B. The Public may join the virtual meeting online: https://watertown-

ma.zoom.us/j/99597080710
C. Public may join the virtual meeting audio only by phone: (877) 853-5257 or (888) 475-4499 

(Toll Free) and enter Webinar ID: 995 9708 0710
D. Public may comment through email:lschwab@watertown-ma.gov

1. Commission Discussion-Public Hearing
A. Continued to January meeting- Request for Determination of Applicability- Gore Place- 

to make improvements to the existing farmstead in the southwest portion of the site, including 
a new pole barn and threshing barn with associated fenced barnyards, access walking paths, 
gravel driveway, utility service upgrades and new stormwater management system. Gore Place 
Society, Applicant; Highpoint Engineering, Representative

2. Commission Discussion-Public Hearing
A. Continued to January meeting- Notice of Intent- 0 Arlington St. (Williams Pond Parcel) to 

construct a 2-story commercial building and parking lot on property known as the Williams 
Pond parcel. Max Hatziliades, Applicant and Owner

3. Commission Discussion-Public Hearing
A. Notice of Intent- 551 Rear Arsenal St- submitted for the project providing improved 

park facilities at the existing Arsenal Park, a 13.7-acre park situated on the former 
Arsenal Grounds. Steve Magoon, Community Development and Planning, Applicant; 
CDM Smith, Representative.

4. Agent Report
A. 

1. CPA 
2. Climate and Energy Plan

Page 1 of 338

https://linkprotect.cudasvc.com/url?a=http://vodwcatv.org/CablecastPublicSite/?channel=1&c=E,1,TkhZZg2zD6w50ez7NwghFK8NO1e0QQbM4-Wyv7psnU8GHdvXsG2xxZK7sAMMlKOSmIv-3ErdsbeCRGZQiyFnGojjvRQwqLHiKjuiOExWIg,,&typo=1
https://watertown-ma.zoom.us/j/99597080710
https://watertown-ma.zoom.us/j/99597080710
mailto:lschwab@watertown-ma.gov


3. Pollinators
4. Ongoing Orders of Conditions

5. Acceptance of Minutes
A. Review of Minutes from the November 3, 2021 Conservation Commission meeting

6. Review-Discussion
A. Meeting and Filing Dates for 2022
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
COVER, SHEET G­1:
GENERAL NOTES
AND LEGEND

R. GUILFOIL/G.
HOWARD Nov. 2021

EX­3 TO EX­5:
EXISTING
CONDITIONS III­V

R.
GUILFOIL/G.HOWARD Nov. 2021/1"=20'

L­3 TO L­5:
DEMOLITION,
REMOVAL, AND
EROSION AND
SEDIMENTATION
CONTROL PLANS III­
V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­8 TO L­10: LAYOUT
AND MATERIALS
PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­13 TO L­15 :
GRADING,
DRAINAGE,
UTILITIES PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­18 TO L­20:
LANDSCAPING III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

D­1 TO D­6: DETAILS
I­VI

R. GUILFOIL/G.
HOWARD Nov. 2021

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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
COVER, SHEET G­1:
GENERAL NOTES
AND LEGEND

R. GUILFOIL/G.
HOWARD Nov. 2021

EX­3 TO EX­5:
EXISTING
CONDITIONS III­V

R.
GUILFOIL/G.HOWARD Nov. 2021/1"=20'

L­3 TO L­5:
DEMOLITION,
REMOVAL, AND
EROSION AND
SEDIMENTATION
CONTROL PLANS III­
V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­8 TO L­10: LAYOUT
AND MATERIALS
PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­13 TO L­15 :
GRADING,
DRAINAGE,
UTILITIES PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­18 TO L­20:
LANDSCAPING III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

D­1 TO D­6: DETAILS
I­VI

R. GUILFOIL/G.
HOWARD Nov. 2021

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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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Page 6 of 338



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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
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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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
COVER, SHEET G­1:
GENERAL NOTES
AND LEGEND
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L­3 TO L­5:
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CONTROL PLANS III­
V

R. GUILFOIL/G.
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L­8 TO L­10: LAYOUT
AND MATERIALS
PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­13 TO L­15 :
GRADING,
DRAINAGE,
UTILITIES PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­18 TO L­20:
LANDSCAPING III­V
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D­1 TO D­6: DETAILS
I­VI
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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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
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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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
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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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
COVER, SHEET G­1:
GENERAL NOTES
AND LEGEND

R. GUILFOIL/G.
HOWARD Nov. 2021

EX­3 TO EX­5:
EXISTING
CONDITIONS III­V

R.
GUILFOIL/G.HOWARD Nov. 2021/1"=20'

L­3 TO L­5:
DEMOLITION,
REMOVAL, AND
EROSION AND
SEDIMENTATION
CONTROL PLANS III­
V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­8 TO L­10: LAYOUT
AND MATERIALS
PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­13 TO L­15 :
GRADING,
DRAINAGE,
UTILITIES PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­18 TO L­20:
LANDSCAPING III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

D­1 TO D­6: DETAILS
I­VI

R. GUILFOIL/G.
HOWARD Nov. 2021

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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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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:

A.General Information
1. Project Location:
a. Street Address 551 ARSENAL STREET
b. City/Town WATERTOWN c. Zip Code 02472
d. Latitude 42.36074N e. Longitude 71.15972W
f. Map/Plat # 1301­2A­0 g.Parcel/Lot # 0

2. Applicant:

Individual Organization

a. First Name STEVE b.Last Name MAGOON
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f. State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j. Email smagoon@watertown­ma.gov

3.Property Owner:
more than one owner

a. First Name STEVE b. Last Name MAGOO
c. Organization WATERTOWN COMMUNITY DEVELOPMENT AND PLANNING
d. Mailing Address 149 MAIN STREET
e. City/Town WATERTOWN f.State MA g. Zip Code 02472
h. Phone Number 617­972­6417 i. Fax 617­972­6484 j.Email smagoon@watertown­ma.gov

4.Representative:
a. First Name MAGDALENA b. Last Name LOFSTEDT
c. Organization CDM SMITH INC.
d. Mailing Address 75 STATE STREET, SUITE 701
e. City/Town BOSTON f. State MA g. Zip Code 02109
h.Phone Number 617­452­6597 i.Fax 617­345­3901 j.Email lofstedtmh@cdmsmith.com

5.Total WPA Fee Paid (Automatically inserted from NOI Wetland Fee Transmittal Form):
a.Total Fee Paid b.State Fee Paid c.City/Town Fee Paid

6.General Project Description:
THE PROPOSED PHASE B IMPROVEMENTS PROJECT GENERALLY MAINTAIN THE EXISTING LAYOUT AND
USES OF THE PARK. THE ENTRANCE DRIVEWAY AND PARKING LOT WILL BE RECONFIGURED TO PROVIDE
IMPROVED CIRCULATION. THE CHILDREN?S PLAYGROUND WILL BE UPDATED, ENLARGED, AND DESIGNED
FOR ALL AGES AND ABILITIES. THE TENNIS COURT AREA WILL BE UPDATED TO INCLUDE BASKETBALL
COURTS, TENNIS COURTS, A CUSTOM SKATE PARK, AND COMMUNITY GARDEN. THE EXISTING RESTROOM
BUILDING WILL BE UPDATED. THE EXISTING WALKING PATHS WILL BE WIDENED AND RESURFACED.
7a.Project Type:
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 (eg., 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: c.Book: d.Page:
SOUTHERN MIDDLESEX N/A 13354 200

B. Buffer Zone & Resource Area Impacts (temporary & permanent)
1.Buffer Zone & Resource Area Impacts (temporary & permanent):

This is a Buffer Zone only project ­ 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)

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. Square feet 2. square feet

3. cubic yards dredged
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 Charles River

1. Name of Waterway (if any)
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

3. Total area of Riverfront Area on the site of the proposed project 137889
square feet

4. Proposed Alteration of the Riverfront Area:

17,078
a. total square feet

0
b. square feet within 100 ft.

17,078
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)

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 Beaches Indicate size under Coastal Beaches and/or Coatstal Dunes, below
d. Coastal Beaches

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

1. square feet 2. cubic yards dune nourishment
f. Coastal Banks

1. linear feet
g. Rocky Intertidal Shores

1. square feet
h. Salt Marshes

1. square feet 2. sq ft restoration, rehab, crea.
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

 Restoration/Replacement
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 entered the additional amount here.

a. square feet of BVW b. square feet of Salt Marsh
5.Projects Involves Stream Crossings

 Project Involves Streams Crossings
If the project involves Stream Crossings, please enter the number of new stream crossings/number of replacement stream crossings.

a. number of new stream crossings b. number of replacement stream crossings
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 State­Listed Rare Wetland Wildlife published by the Natural Heritage of Endangered Species program
(NHESP)?
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
1 Rabbit Hill Road
Westborough, MA 01581

b. Date of map:NOV. 9, 2021
If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 CMR 10.18)....
c. Submit Supplemental Information for Endangered Species Review * (Check boxes as they apply)
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 right­of­way plan of site
3.  Project plans for entire project site, including wetland resource areas and areas outside of wetland 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/eea/agencies/dfg/dfw/natural­heritage/regulatory­
review/mass­endangered­species­act­mesa/mesa­fee­schedule.html )
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/eea/agencies/dfg/dfw/laws­regulations/cmr/321­cmr­1000­massachusetts­endangered­
species­act.html#10.14; 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...

2. For coastal projects only, is any portion of the proposed project located below the mean high waterline 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
836 S. 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

If yes, it 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.

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 DEP Website for ACEC locations). Note:
electronic filers click on Website.

b. ACEC Name
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?

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, Explain why the project is exempt:
1. Single Family Home

2. Emergency Road Repair

3. Small Residential Subdivision (less than or equal to 4 single­family houses or less than or equal to 4 units in multi­family
housing project) with no discharge to Critical Areas.

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 by regular mail delivery.
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. List the titles and dates for all plans and other materials submitted with this NOI.

a. Plan Title: b. Plan Prepared By: c. Plan Signed/Stamped By: c. Revised Final Date: e. Scale:
COVER, SHEET G­1:
GENERAL NOTES
AND LEGEND

R. GUILFOIL/G.
HOWARD Nov. 2021

EX­3 TO EX­5:
EXISTING
CONDITIONS III­V

R.
GUILFOIL/G.HOWARD Nov. 2021/1"=20'

L­3 TO L­5:
DEMOLITION,
REMOVAL, AND
EROSION AND
SEDIMENTATION
CONTROL PLANS III­
V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­8 TO L­10: LAYOUT
AND MATERIALS
PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­13 TO L­15 :
GRADING,
DRAINAGE,
UTILITIES PLAN III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

L­18 TO L­20:
LANDSCAPING III­V

R. GUILFOIL/G.
HOWARD Nov. 2021/1"=20'

D­1 TO D­6: DETAILS
I­VI

R. GUILFOIL/G.
HOWARD Nov. 2021

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. Payer name on check: First Name 7. Payer name on check: Last Name

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 Section C, Items 1­3, 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.

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 #:
eDEP Transaction #:1256625
City/Town:WATERTOWN
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Attachment A 

Project Narrative 

1.0 Project Description 
The Town of Watertown (the Town) is proposing Phase B of the improvements to the existing 

Arsenal Park located at 551 Rear Arsenal Street (Map/Lot 1301 2A 0).  Arsenal Park is a 13.7-acre 

park situated on the former Arsenal Grounds. Phase B improvements to the existing park 

generally maintain the existing layout and uses of the park.  The entrance driveway and parking 

lot will be reconfigured to provide improved circulation and new entrance plaza area.  The 

children’s playground will be updated, enlarged, and designed for all ages and abilities.  The 

tennis court area will be updated to include basketball courts, tennis courts, a community garden, 

and a custom skate park.  The existing restroom building will be updated, and the existing 

walking paths will be widened and resurfaced.  

The purpose of this project is to provide improved park facilities. This Notice of Intent (NOI) is 

being filed because work is proposed within the 200-ft Riverfront Area (RFA).  An Order of 

Conditions (DEP File No. 321-0169) was issued on July 17, 2019, for Phase A of the park 

improvements which included the following park improvements: terraced lawn area “the knoll”, a 

stone dust Bosque with picnic area and overhead pavilion, terraced multi-use lawn areas, 

entrance arch from Arsenal Yards, walking paths with bollard lighting and rain gardens.  Phase A 

is currently under construction.   

On January 6, 2021, CDM Smith provided an informational presentation to the Commission. Three 

alternatives for the entrance area were reviewed and one selected by the Commission for 

advancement. In addition, commission members provided recommendations related to plant 

material selection including addition of more pollinator species. It was requested assurance that 

community garden would include accessible beds and that the skatepark would be suitable for all 

ages. All comments have been addressed or will be included in the final bid documents. CDM 

Smith will be available for an additional information meeting as requested by the Commission 

prior bidding the project.  

Phase B (the subject of this NOI) bid documents are anticipated to be available in February 2022 

with construction to commencing in April of 2022. We anticipate a construction period of 6 

months with construction completion in November 2022. 

The following sections address the existing on-site wetland conditions, work proposed in and 

adjacent to resource areas, construction period Best Management Practices, and compliance with 

performance standards. 

2.0 Existing Conditions 
The Arsenal Park is located at 551 Rear Arsenal Street in Watertown, Massachusetts, see Figure 1 

– Project Location Map.   

Page 17 of 338



 Attachment A •  Project Narrative 

Page A-2 

Arsenal Park is bounded by Talcott Avenue to the west; Greenough Boulevard to the south and 

east; and Arsenal Yards and an office park to the north. Within the Phase B area, the existing Park 

includes the entrance driveway and parking lot, playing fields, tennis courts, a children’s 

playground, community gardens, an amphitheater and walking paths. The Park is mostly open 

space (grass and impervious surfaces) with a densely wooded area along Greenough Boulevard. 

The topography slopes down towards Greenough Boulevard. Just south of Greenough Boulevard 

is the Charles River. 

2.1 Wetland Resources 
Inland Bank (Bank) is defined as: 

“a Bank is the portion of the land surface which normally abuts and confines a water body.  It occurs 

between a water body and a vegetated bordering wetland and adjacent floodplain, or, in the 

absence of these, it occurs between a water body and an upland.”  

The upper boundary of a Bank is the first observable break in the slope or the mean annual flood 

level, whichever is lower.  The lower boundary of a Bank is the mean annual low flow level.” 310 

CMR 10.54 (2) 

Inland Bank is present along the Charles River.  A concrete wall and flagged mean annual flood 

level (flags B1-80 to B1-100) was used to demarcate the top of inland bank. 

Riverfront Area (RFA) is defined as: 

“the area of land between a river’s mean annual high-water line and a parallel line measured 

horizontally … outward from the river and a parallel line located 200 feet away … In tidal rivers, the 

mean annual high-water line is coincident with the mean high-water line determined under 310 

CMR 10.23.”  [310 CMR 10.58 (2)] 

RFA is associated with the Charles River.  RFA is shown in green on the project plans.  RFA is 

presumed significant to all eight interests of the Act.   

3.0 Work Proposed within 200-ft Riverfront Area 
This project will enhance and update both the active athletic and passive recreational facilities 

available to the public at the Arsenal Park.   

3.1 Work within the 200-foot Riverfront Area  
Approximately 137,889 square feet of RFA is present on the Arsenal Park parcel of land identified 

as Map/Lot 1301 2A 0.  Work within RFA for the Phase B Park improvements will be associated 

with site grading and construction of the southern portions of the park features listed in Section 

1.0 (see Figure 3) and project plans in Attachment D. 

3.2 Long-Term Maintenance 
Construction will occur within the footprint of the existing park.  Currently Watertown Parks and 

Recreation Department maintains the park by mowing and pruning vegetation to prevent tree 

and shrub branches from hanging over the fence into the facility, a practice which will continue.  
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The new tennis, basketball courts will be regularly maintained.  The paths will be regularly blown 

off with leaf blowers as necessary to maintain a safe and clean surface.                                                                                                                                                                                                                                                                                                                                                                                                  

4.0 Mitigation Measures 
Proposed Park B improvements will result in alteration to the RFA.  The following sections 

outline the measures to mitigate construction period and long-term impacts.  The construction 

period measures will be incorporated into construction specifications to prevent impacts to 

downstream wetland resource areas. 

4.1 Construction Period 
Sedimentation / Erosion Control 

Controlling erosion and transport of sediment to downgradient wetland resources requires 

development of site-specific uses of best management practices (BMPs), both structural controls 

as well as proper management of construction activities.   

▪ A stabilized construction site entrance will be installed to limit tracking of sediment onto 

public paved streets from construction vehicles exiting the site. The stabilized construction 

entrance will consist of a minimum of 6 inches of crushed stone placed on a geotextile 

fabric. 

▪ Additional BMPs that will be utilized to control the transport of sediment from the work 

site include: street sweeping of paved areas and roadways, and deployment of sediment 

control barriers around soil stockpiles.   

▪ Periodic inspections will be made by the applicant to ensure compliance with the permit 

conditions. 

▪ Work will proceed as rapidly as possible, limiting the exposure time of disturbed soils to 

wind and precipitation.  

A more detailed description of the sedimentation and erosion control plan will be developed for 

the NPDES Storm Water Pollution Control Plan, which will be developed by the contractor 

pursuant to the NPDES General Permit for Construction Activities.  

Spill Control Measures 

▪ An equipment storage and refueling area will be established on the site in an area outside 

of the 100-foot Buffer Zone.   All overnight storage of construction equipment and vehicles, 

refueling and light maintenance activities will occur in this area.  A construction fence will 

be installed along the downgradient limit of this area to identify its limit.   

▪ Spill containment equipment (e.g. oil absorbent pads, oil absorbent materials, containment 

booms, shovels, etc.) will be stored in the equipment storage and refueling area in an easily 

accessible manner for use in the clean-up of accidental releases of fuel or other hazardous 

materials.  Should there be an accidental release the proper authorities will be notified in 

accordance with all applicable federal, state, and local laws. 
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▪ To minimize the possibility of leakage of hydraulic fluid, all hydraulic lines on all 

construction equipment and vehicles will be inspected at the end of each workday.  If any 

excessive wear or leakage is observed, the line will be repaired prior to further use.  In 

addition, a supply of oil absorbent materials (i.e. pads, "speedy dry," and/or booms) will be 

maintained with the equipment at the work area for immediate deployment in the event of 

an accidental release of fuel, hydraulic fluid, oil, etc. 

▪ Any oil, hydraulic fluid, or other hazardous materials will be stored in original containers; 

fuels will be stored in tightly sealed containers which are clearly marked; and all such 

materials will be stored under a roof or in a covered enclosure. 

4.2 Stormwater Design 
Please refer to Attachment C for a complete stormwater analysis including a discussion how the 

project meets the Massachusetts Stormwater Management Standards, complies with the 

additional Low Impact Design (LID) and phosphorous removal requirements under the MS4 

permit, and the Charles River Total Maximum Daily Loads (TMDL) for phosphorus.  

5.0 Compliance with the Performance Standards 
Work proposed herein and shown on the attached project plans (see Attachment D) was designed 

to comply with the Massachusetts Wetlands Protection Act (MWPA) and the Massachusetts 

Wetland Protection Regulations (Regulations) [310 CMR 10.00 et seq.] and the Watertown 

Wetlands Ordinance (2008) and the Rules and Regulations for the Administration of the 

Watertown Wetlands Ordinance, Adopted October 2010 (Rules and Regulations).  Work is 

proposed within RFA. 

5.1 MWPA and Regulations 
The park improvements qualify as a redevelopment project under 310 CMR 10.00 within a 

previously developed riverfront area.  Redevelopment of previously developed RFA can be 

approved by the Conservation Commission provided it improves existing conditions.  The 

proposed subsurface storage system and rain gardens will provide greater that the total required 

recharge volume and water quality volume of 7,090 cubic feet of infiltration capacity (refer to 

Table 4 in Attachment C) 

Since this project qualifies as a redevelopment project, the provisions of 310 CMR 10.58 (5) 

applies and work to redevelop previously developed riverfront areas conforms to the following 

criteria: 

a) At a minimum, proposed work shall result in an improvement over existing conditions of 

the capacity of the riverfront area to protect the interests identified in M.G.L. c. 131 par. 

40.  When a lot is previously developed but no portion of the riverfront area is degraded, 

the requirements of 310 CMR 10.58(4) shall be met. 

Overall, the impervious area within the proposed park will remain nearly the same.  

Under current conditions, 27.26% of the park is impervious. The planned park 

improvements will slightly increase the amount of impervious area on the parcel by 
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1,350 square feet resulting in 27.49% of impervious area within the park.  RFA on site 

is likely to provide flood control, prevention of pollution and storm damage.   

b) Stormwater management is provided according to standards established by the 

Department. 

For a discussion how the proposed project complies with the Massachusetts 

Department of Environmental Protection’s Stormwater Management Standards, please 

refer to Attachment C - Stormwater Report. 

c) Within 200 feet of riverfront areas, proposed work shall not be located closer to the river 

than existing conditions or 100 feet, whichever is less, or not closer than existing 

conditions within 25-foot riverfront area, except in accordance with 310 CMR 10.58(5)(f) 

or (g). 

No work is proposed within 100 feet of Charles River.  

d) Proposed work, including the expansion of existing structures, shall be located outside the 

riverfront area or toward the riverfront area boundary and way from the river, except in 

accordance with 310 CMR 10.58(5)(f) or (g). 

All park improvements are located in the 100-200 foot RFA.   

e) The area of proposed work shall not exceed the amount of degraded area, provided that 

the proposed work may alter up to 10% if the degraded area is less than 10% of the 

riverfront area, except in accordance with 310 CMR 10.58(5)(f) or (g). 

Total impervious area within the RFA under existing conditions is approximately 7,065 

square feet.  New improved park features will result in a net increase of 2,706 square 

feet of impervious area (3,739 sf of new impervious area and 1,033 sf of impervious 

area removed) compared to existing conditions, resulting in approximately 9,770 

square feet of total impervious area within the RFA.   

Phase B Park improvements will result in a slight increase of total degraded area (i.e., 

impervious area) within the RFA from 5.01% to 7.08% but remain below 10% of RFA 

within the 13.7-acre parcel.   

f) When an applicant proposes restoration on-site of degraded riverfront area, alteration 

may be allowed notwithstanding the criteria of 310 CMR 10.58(5)(c), (d), and (e) at a 

ratio in square feet of at least 1:1 of restored area to area of alteration not conforming to 

the criteria. 

The proposed work in the RFA is in compliance with 310 CMR 10.58(5)(c), (d), and (e). 

Existing and proposed new impervious area within RFA will remain below 10% of the 

total RFA within the 13.7-acre parcel.   

 

Page 21 of 338



 Attachment A •  Project Narrative 

Page A-6 

g) When the applicant proposes mitigation on-site or in the riverfront area within the same 

general area of the river basin, alteration may be allowed notwithstanding the criteria of 

310 CMR 10.58(5)(c), (d), or (e) at a ratio in square feet of at least 2:1 of mitigation area 

to area of alteration not conforming to the criteria or an equivalent level of 

environmental protection where square footage in not a relevant measure.  

No mitigation is proposed since Existing and proposed new impervious area within 

RFA will remain below 10% of the total RFA within the 13.7-acre parcel.   

5.2 Watertown Wetlands Ordinance  
The following describes how the proposed work complies with the performance standards of the 

Watertown Wetlands Ordinance and Rules and Regulations. 

a)  There is no practicable alternative to the proposed project with less adverse effect, and 

such activities, including proposed mitigation measures, will have no significant adverse 

impact on the areas or interests protected by this Ordinance.    

Phase B Park improvements will result in 7.08% of total impervious area within the RFA, 

and therefore remain below the 10% of allowable alteration within the RFA. 

(b) The Commission shall regard as practicable an alternative which is reasonably available 

and capable of being done after taking into consideration the proposed property use, overall 

project purpose (e.g., residential, institutional, commercial, or industrial), logistics, existing 

technology, costs of the alternatives, and overall project costs.  

See above.  

(c) The Commission will apply the methods and criteria for alternatives analyses specified in 

the Massachusetts Wetlands Protection Act regulations at 310 CMR 10.58 (4) (c).    

See above. 

(d) The work must have no significant adverse impact on the capacity of the Riverfront Area 

to protect the interests protected by the Ordinance.   

The proposed park improvements are not anticipated to result in adverse impacts to the 

interests of the Ordinance.   

6.0 Summary 
The proposed Arsenal Park Phase B improvements will provide improved recreational facilities 

including areas for passive recreation, and improved parking and traffic circulation.  It will also 

improve stormwater recharge and water quality by providing pretreatment and installation of a 

subsurface storage system and rain gardens.  
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NOTIFICATION TO ABUTTERS UNDER THE 

MASSACHUSETTS WETLANDS PROTECTION ACT AND WATERTOWN WETANDS 

ORDINANCE (2008) AND THE RULES AND REGULATIONS FOR THE ADMINISTRATION 

OF THE WATERTOWN WETLANDS ORDINANCE, ADOPTED OCTOBER 2010 

 
 

In accordance with the second paragraph of Massachusetts General Laws Chapter 131, Section 40, 

and Watertown Wetlands Ordinance (2008), you are hereby notified of the following: 

 
 

A. The name of the applicant is Watertown Community Development and Planning. 

 
B. The applicant has filed a Notice of Intent with the Watertown Conservation Commission 

seeking permission to remove, fill, dredge or alter an Area Subject to Protection Under the 

Wetlands Protection Act (MGL Chp. 131, Sec. 40) and the Franklin Wetland By-Law, 

Chapter 181. 

 

C. The address of the lot where the activity is proposed is 551 Rear Arsenal Street. 

 
D. The Notice of Intent may be examined at the Watertown Conservation Commission Office 

at the Town Hall, Third Floor, 149 Main Street, Watertown, Massachusetts, between the 

hours of 8.30AM and 5PM, Monday through Friday. 

 

E. Copies of the Notice of Intent may be obtained from CDM Smith, Inc. 

75 State Street, Suite 701, Boston, MA 02109. Attn: Magdalena Lofstedt or by calling 

(617) 452-6597 between 9 AM and 5 PM Monday through Friday. 

 
F. Please call the Watertown Conservation Commission at (617) 972-6426. We understand 

the public hearing will be virtual via zoom and held on Wednesday, November 23, 2021, 

at 7:00 PM. 

 

NOTE: Notice of Public Hearing, including its date, time and place will also be published at 

least five (5) days in advance in Watertown Tab. You may also contact your local 

Conservation Commission or the nearest Department of Environmental Protection 

Regional Office for more information about this application or the Wetlands 

Protection Act. To contact the Department of Environmental Protection, call the 

Northeast Regional Office in Wilmington at (978) 694-3200. 

 

* This abutter notification is for Phase B of field and recreational improvements to Arsenal Park. 

Limited work will take place within Riverfront Area. 
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Parcel ID: 1301 2A 0
WATERTOWN, TOWN OF PARK
149 MAIN ST
WATERTOWN, MA 02472

Parcel ID: 1301 1 1
ARE-MA REGION NO. 75 LLC 
C/O ALEXANDRIA REAL
PO BOX 847
CARLSBAD, CA 92018

Parcel ID: 1301 1 1A
TOWN OF WATERTOWN 
149 MAIN ST
WATERTOWN, MA 02472

Parcel ID: 1301 1 2
WATERTOWN, TOWN OF
149 MAIN ST
WATERTOWN, MA 02472

Parcel ID: 1301 2 1
WATERTOWN HOME IMPROV
C/O HOME DEPOT USA INC 
PROP TAX DEPT #2602
P O BOX 105842
ATLANTA, GA 30348

Parcel ID: 1301 2 1A
ARSENAL YARDS HOLDING
800 BOYLSTON ST SUITE 1390
BOSTON, MA 02199

Parcel ID: 1301 2A 1
BP WATERTOWN RETAIL LLC 
800 BOYLSTON ST - SUITE 1390
BOSTON, MA 02199

Parcel ID: 1301 2B 1
ARSENAL ASSOCIATES 
C/O RED MORTGAGE CAPITAL
LOAN SERVICING & ASSET MGMT
1717 MAIN ST STE 900
DALLAS, TX 75201

Parcel ID: 1301 2D 2
ARSENAL YARDS HOLDING
800 BOYLSTON ST, STE 1390
BOSTON, MA 02199

Parcel ID: 1301 2D 2A
ARSENAL YARDS HOLDING
800 BOYLSTON ST STE 1390
BOSTON, MA 02199

Parcel ID: 1301 2D 2B
ARSENAL YARDS HOLDING
800 BOYLSTON ST STE 1390
BOSTON, MA 02199

Parcel ID: 1301 2D 2C
ARSENAL YARDS HOLDING
800 BOYLSTON ST STE 1390
BOSTON, MA 02199

Parcel ID: 1301 2D 2D
ARSENAL YARDS HOLDING
800 BOYLSTON ST STE 1390
BOSTON, MA 02199

Parcel ID: 1301 2E 1
NGUYEN BICH N
471A  ARSENAL ST U1
WATERTOWN, MA 02472

Parcel ID: 1301 2E 10
FROUNJIAN SAHAG G
471J ARSENAL ST
WATERTOWN, MA 02472

Parcel ID: 1301 2E 11
EFE VOLKAN
EFE AYSE NUR SAHIN
6  GALE RD
BELMON, MA -

Parcel ID: 1301 2E 12
HA MINH T
471L ARSENAL ST U12
WATERTOWN, MA 02472

Parcel ID: 1301 2E 13
ZAHN RONALD D
ZAHN PAMELA E
471M  ARSENAL ST U13
WATERTOWN, MA 02472

Parcel ID: 1301 2E 14
ANDROSSOVA MARINA
471 N ARSENAL ST U14
WATERTOWN, MA 02472

Parcel ID: 1301 2E 15
DRONAVADHYALA SRINATH V
VUPPALA SAMANTHA RAO
475N ARSENAL ST U15
WATERTOWN, MA 02472

Parcel ID: 1301 2E 16
KRASNOVSKY ELENA
510 GILBERT AVENUE
MENLO PARK, CA 94025

Parcel ID: 1301 2E 17
DIDDEN WILLIAM
DIDDEN BARBARA G
125 REGATTA ST
MELBOURNE, FL 32951

Parcel ID: 1301 2E 18
CALEGAR MARCUS
OSSA CAMILA
475K  ARSENAL ST U18
WATERTOWN, MA 02472

Parcel ID: 1301 2E 19
ISENBERG DANIEL J
34 HILTON AV
WOODS HOLE, MA 02543

Parcel ID: 1301 2E 2
KREY ANDREW
471B ARSENAL ST U2
WATERTOWN, MA 02472

Parcel ID: 1301 2E 20
HASHEM ANDRE TRUSTEE
LO CHRISTINE  TRUSTEE
HASHEM & LO REVOCABLE TRUSTS
15 WAVERLY ST #260
BRIGHTON, MA 02135

Parcel ID: 1301 2E 21
SHARRINO CAROLYN L.
31 RUTLEDGE ROAD
BELMONT, MA 02178

Parcel ID: 1301 2E 22
WHOULEY JAMES P
475G ARSENAL ST U22
WATERTOWN, MA 02472

Parcel ID: 1301 2E 23
MARTIN GEOFFREY P.
MARTIN KATHERINE L.
475F ARSENAL ST U23
WATERTOWN, MA 02472

Parcel ID: 1301 2E 24
PARDEE THOMAS
CHUANG YA-WEN
1105 MASSACHUSETTS AVE, UNIT 7E
CAMBRIDGE, MA 02138
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Parcel ID: 1301 2E 25
ENG THOMAS
475D ARSENAL ST U25
WATERTOWN, MA 02472

Parcel ID: 1301 2E 26
GAIERO LAURA M
475C ARSENAL ST U26
WATERTOWN, MA 02472

Parcel ID: 1301 2E 27
WHITNEY III PAYSON R
WHITNEY ELIZABETH ANN
475B ARSENAL ST U27
WATERTOWN, MA 02472

Parcel ID: 1301 2E 28
MARULLO WALTER J
475A ARSENAL ST U28
WATERTOWN, MA 02472

Parcel ID: 1301 2E 29
GORDON JUDITH E
473A ARSENAL ST U29
WATERTOWN, MA 02472

Parcel ID: 1301 2E 3
LIHI TECHNOLOGIES LLC 
34 HILTON AVE
WOODS HOLE, MA 02543

Parcel ID: 1301 2E 30
McAULIFFE THOMAS J
473B ARSENAL COURT
WATERTOWN, MA 02472

Parcel ID: 1301 2E 31
BASSETT ALLISON M
473 ARSENAL ST UC-31
WATERTOWN, MA 02472

Parcel ID: 1301 2E 32
ADAMS SAMANTHA R.
CORY CHRISTOPHER D.
473 ARSENAL ST APT D-32
WATERTOWN, MA 02472

Parcel ID: 1301 2E 33
LEVIN CARLA & THEODORE
U33-473E ARSENAL ST
C/O JIM LEVIN
473E ARSENAL ST U33
WATERTOWN, MA 02472

Parcel ID: 1301 2E 34
WALTER EUGENE R.
473F ARSENAL ST U34
WATERTOWN, MA 02472

Parcel ID: 1301 2E 35
ARNESON VALERIE G TRUSTEE
VALERIE ARNESON REV
473G ARSENAL ST U35
WATERTOWN, MA 02472

Parcel ID: 1301 2E 36
GORMAN THOMAS
473 H ARSENAL ST U36
WATERTOWN, MA 02472

Parcel ID: 1301 2E 4
TOTH JAMES F
DANIELSON VIRGINIA L.
471 ARSENAL ST  D #4
WATERTOWN, MA 02472

Parcel ID: 1301 2E 5
DRONAVADHYALA SPINATH V.
VUPPALA SAMANTHA RAO
471E ARSENAL ST U5
WATERTOWN, MA 02472

Parcel ID: 1301 2E 6
KRIKORIAN SUSAN A.
471F ARSENAL ST U6
WATERTOWN, MA 02472

Parcel ID: 1301 2E 7
MEOLA ANDREA
C/O ANDREA LOGUIDICE 
16 SUDBURY ROAD
ASHLAND, MA 01721

Parcel ID: 1301 2E 8
LUKESH SHEILA JEAN
LUKESH WILLIAM N
471H ARSENAL ST U8
WATERTOWN, MA 02472

Parcel ID: 1301 2E 9
STEINBERG LINDA J
471I ARSENAL ST U9
WATERTOWN, MA 02472

Parcel ID: 1401 11 0
COMMONWEALTH OF MASS 
DEPT OF CONSER. &
251 CAUSEWAY ST. STE 600
BOSTON, MA 02114

Parcel ID: 1401 17 0
COMMONWEALTH OF
DEPT OF CONSER. &
251 CAUSEWAY ST. STE 600
BOSTON, MA 02114

Page 26 of 338



Page 27 of 338



 
 

 

 

 

 

 

 

 

 

 

Attachment C 

Stormwater Report 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 28 of 338



 

  Page 1 of 8 

Arsenal Park Phase B Stormwater Management 

Report 

1.0 Introduction 
This report addresses stormwater management associated with the Town of Watertown’s Phase B 

improvements to Arsenal Park (Park).  Stormwater management for Arsenal Park improvements has 

been designed to be consistent Massachusetts Stormwater Handbook and with Watertown’s Rules 

and Regulations for Stormwater Management and Erosion Control. 

2.0 Existing Conditions 
Arsenal Park is bounded by Talcott Avenue to the west; Greenough Boulevard to the south and east; 

and Arsenal Yards and an office park to the north. Within the Phase B area, the Park includes the 

entrance driveway and parking lot, playing fields, tennis courts, a children’s playground, community 

gardens, an amphitheater and walking paths.  The Park is mostly open space (grass and impervious 

surfaces) with a densely wooded area along Greenough Boulevard.  The topography slopes down 

towards Greenough Boulevard.  Just south of Greenough Boulevard is the Charles River.  Existing 

drainage systems within the Phase B area ultimately discharge to the Charles River.  Figure1 shows the 

existing drainage area map.  The total modelled drainage area is approximately 13.0 ac, with 

approximately 3.6 ac of impervious area.   

3.0 Proposed Conditions 
Proposed improvements to the Park under Phase B generally maintain the existing layout and uses of 

the Park. The entrance driveway and parking lot will be reconfigured to provide improved circulation.  

The children’s playground will be updated and enlarged. The tennis court area will be updated to 

include basketball courts, tennis courts, a custom skate park, and a new community garden.  The 

existing restroom building will be updated.  The existing walking paths will be widened and resurfaced.  

The overall drainage patten at the Park will remain unchanged.  The total proposed impervious area is 

3.6 ac, an increase of 0.1 ac (1,400 sf).  Figure 2 shows the proposed drainage area map. 

This project is considered a new development project per the Massachusetts Stormwater Handbook 

because there will be an increase in impervious area.  Stormwater runoff from the entrance driveway, 

parking lot and children’s playground will be directed to a subsurface detention system that will 

provide peak attenuation, water quality treatment and groundwater recharge. In the tennis and 

basketball court area, some of the stormwater runoff will be directed to rain gardens for water quality 

treatment and groundwater recharge, while other stormwater runoff will be directed to a proprietary 

separator device for water quality treatment.  The Massachusetts Stormwater Handbook states that 

the Stormwater Management Standards for walking paths need to be met only the maximum extent 

practicable, including water quality treatment. 

In addition, Minimum Control Measure #5, “Stormwater Management in New Development and 

Redevelopment”, in the NPDES Phase II MS4 General Permit (MS4 Permit) requires compliance with 

the MA Stormwater Management Standards for projects that result in total earth disturbance equal to 

or greater than 1 acre, which applies to this project.  Based on the MS4 permit, this project is 
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considered a redevelopment project because it will be constructed on land that previously has been 

developed to include impervious cover.  As a project subject to the requirements of the MS4 permit, 

the project must implement LID site planning and design strategies and meet the requirements of the 

Massachusetts Stormwater Handbook.  The project must also be designed to meet an average annual 

pollutant removal of 50 percent of the average annual load of total phosphorus related to the total 

post-construction impervious surface area, in addition to the 80% total suspended solids required in 

the Massachusetts Stormwater Handbook, according to the MS4 permit.  Since the Charles River is 

subject to a TMDL for phosphorus, Watertown is required to provide a 52 percent reduction in post-

construction phosphorus in order to meet the TMDL.  Thus, meeting this TMDL requirement will also 

meet the MS4 requirement. 

4.0 Drainage Analysis 
CDM Smith performed drainage analyses for the Arsenal Park under existing and proposed conditions.  

The drainage analyses determined peak rates of runoff during 2-, 10-, 25-, and 100-year, 24-hour 

storm events using HydroCAD, version 10.0.  This computer model simulates stormwater runoff flows 

through drainage areas and stormwater management facilities, and is based on the Natural Resources 

Soil Conservation Service (NRCS) Method.   

Following is a summary of the methodology used to perform the drainage analyses.   

 Precipitation data for standard storms used in the models were taken from NOAA Atlas 14, 

Volume 10. The estimated precipitation depths during the 2-, 10-, 25-, and 100-year 24-hour 

storms are 3.25, 5.13, 6.31, and 8.12 inches, respectively (see Appendix A). 

 The NRCS Web Soil Survey was consulted to determine the hydrologic soil groups (HSG) at the 

project site.  The NRCS has classified most of the soils as “Urban Land,” with areas along 

Greenough Boulevard classified as “Udorthents.”  CDM Smith conservatively assigns Urban Land 

and Udorthents to HSG “C”. On December 18, 2020, CDM Smith advanced three borings at the 

site, one of which at the location of the proposed subsurface detention system.  The soils were 

found to be sandy with silt and gravel.  Boring CDM-IT-1 is located at the location of the 

proposed subsurface infiltration system and samples were analyzed for the USDA soil texture 

classification.   Samples S-3 and S-7 were classified as “loamy sand” and “sand,” respectively. 

Using Table 2.3.3 in Volume 3, Chapter 1 of Massachusetts Stormwater Handbook, “loamy 

sand” and “sand” have infiltration rates of 8.27 and 2.41 inches/hour, respectively.  The more 

conservative rate of 2.41 inches/hour was used for the groundwater recharge calculations.  For 

determining peak rates of runoff at the site, HSG “C” soils were assumed throughout the site.  

Geotechnical data are provided in Appendix B.  

 Under existing conditions, four design points were identified.  Stormwater runoff from the 

northern edge of the Park sheet flows towards an existing office park.  Stormwater runoff from 

the northeastern section of the tennis courts discharges to an existing drainage system that ties 

into the Arsenal Park Phase A drainage system.  Near the children’s playground stormwater 

runoff sheet flows to an on-site low point, while the rest of the Park ultimately drains to the 

Charles River.   Under proposed conditions there will be three design points.  Stormwater runoff 

from the northern edge of the Park will continue to sheet flow towards the existing office park 

since most of this area will not undergo improvements.  Similarly, stormwater runoff from the 
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northern half of the skate park and community gardens (currently tennis courts) will ultimately 

drain to Arsenal Park Phase A.  The on-site low point will be eliminated and stormwater runoff 

from that area will drain to the Charles River, like the rest of the site. 

 Curve Numbers (CNs) for the different land uses on the site were selected based on HSG “C” 

soils for existing and proposed conditions.  Land uses included grass cover, woods, buildings, 

rubber playing surface, and paved areas.  Weighted CNs were calculated in HydroCAD.   

 Times of concentration (Tc) were calculated in HydroCAD and were based on the Velocity 

Method in the NRCS National Engineering Handbook (May 2010).  A minimum Tc of 6 minutes 

was used for all drainage areas. 

HydroCAD was used to generate peak rates of runoff and runoff volumes for existing and proposed 

conditions.  For conservatism, infiltration was not included in the modeling for peak attenuation to 

demonstrate that the subsurface storage system will continue to provide peak attenuation even if the 

underlying soils become clogged.  Table 1 provides a summary of modeling results for existing and 

proposed conditions at the three design points.  Table 2 combines the modeling results from the On-

Site Low Point and Charles River design points.  As Table 2 shows, peak rates of runoff and runoff 

volumes for proposed conditions are equal to or less than those for existing conditions during all 

modeled storm events at the Charles River design point.  At the Office Park design point, peak rates of 

runoff for proposed conditions are equal to existing conditions for all storm events.  Similarly, 

proposed runoff volumes are equal to existing conditions, except for the 10- and 100-year storm 

events where there is a very minor increase in runoff volume.  This is due to a small increase in the 

tributary area that occurs as part of the regrading of the site. However, as Table 3 shows, for the site 

overall, peak rates of runoff and runoff volumes for proposed conditions are equal to or less than 

those for existing conditions during all modeled storm events.  The HydroCAD modeling input and 

output can be found in Appendix C. 
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Table 1 

Arsenal Park Improvements – Phase B, Watertown, Massachusetts 

HydroCAD Modeling Results 

Storm Event 

Existing Conditions Proposed Conditions 

Peak Rate of 

Runoff (cfs) 

Runoff Volume 

(ac-ft) 

Peak Rate of 

Runoff (cfs) 

Runoff Volume 

(ac-ft) 

DP: Office Park 

2-Year, 24-Hour 0.4 0.03 0.4 0.03 

10-Year, 24-Hour 0.9 0.06 0.9 0.07 

25-Year, 24-Hour 1.3 0.09 1.3 0.09 

100-Year, 24-Hour 1.9 0.13 1.9 0.14 

DP: On-Site Low Point 

2-Year, 24-Hour 0.2 0.01 0.0 0.00 

10-Year, 24-Hour 0.5 0.03 0.0 0.00 

25-Year, 24-Hour 0.6 0.04 0.0 0.00 

100-Year, 24-Hour 0.9 0.06 0.0 0.00 

DP: Arsenal Park Phase A 

2-Year, 24-Hour 0.8 0.06 0.8 0.05 

10-Year, 24-Hour 1.4 0.11 1.3 0.10 

25-Year, 24-Hour 1.7 0.14 1.5 0.14 

100-Year, 24-Hour 2.3 0.18 1.8 0.18 

DP: Charles River 

2-Year, 24-Hour 17.9 1.46 14.8 1.30 

10-Year, 24-Hour 37.6 3.02 35.2 2.87 

25-Year, 24-Hour 50.7 4.08 47.1 3.94 

100-Year, 24-Hour 71.1 5.76 64.9 5.64 
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Table 2 

Arsenal Park Improvements – Phase B, Watertown, Massachusetts 

Summary HydroCAD Modeling Results 

Storm Event 

Existing Conditions Proposed Conditions 

Peak Rate of 

Runoff (cfs) 

Runoff Volume 

(ac-ft) 

Peak Rate of 

Runoff (cfs) 

Runoff Volume 

(ac-ft) 

DP: Office Park 

2-Year, 24-Hour 0.4 0.03 0.4 0.03 

10-Year, 24-Hour 0.9 0.06 0.9 0.07 

25-Year, 24-Hour 1.3 0.09 1.3 0.09 

100-Year, 24-Hour 1.86 0.13 1.9 0.14 

DP: Arsenal Park Phase A 

2-Year, 24-Hour 0.8 0.06 0.8 0.05 

10-Year, 24-Hour 1.4 0.11 1.3 0.10 

25-Year, 24-Hour 1.7 0.14 1.5 0.14 

100-Year, 24-Hour 2.3 0.18 1.8 0.18 

DP: Charles River 

2-Year, 24-Hour 18.1 1.47 14.8 1.30 

10-Year, 24-Hour 38.1 3.05 35.2 2.87 

25-Year, 24-Hour 51.3 4.12 47.1 3.94 

100-Year, 24-Hour 72.0 5.82 64.9 5.64 

 

Table 3 

Arsenal Park Improvements – Phase B, Watertown, Massachusetts 

Summary HydroCAD Modeling Results – Entire Site 

Storm Event 

Existing Conditions Proposed Conditions 

Peak Rate of 

Runoff (cfs) 

Runoff Volume 

(ac-ft) 

Peak Rate of 

Runoff (cfs) 

Runoff Volume 

(ac-ft) 

2-Year, 24-Hour 19.3 1.56 16.0 1.38 

10-Year, 24-Hour 40.4 3.22 37.4 3.04 

25-Year, 24-Hour 54.3 4.35 49.9 4.17 

100-Year, 24-Hour 76.2 6.13 68.6 5.96 

The site was also analyzed for compliance with the recharge (Rv) and water quality volume (WQv) 

requirements in the Massachusetts Stormwater Handbook.  Since all the soils in the impervious areas 

are located on HSG “C” soils, the target depth factor for recharge is 0.25 inches, with a total 

corresponding Rv of 3,250 cf.  All required groundwater recharge for the Park is provided at the 

subsurface storage system and in the rain gardens.  

The required water quality volume is 0.5 inch times the total impervious area at the site, with a total 

corresponding WQv of 6,510 cf.  Table 4 summarizes the impervious area, the calculated required 

recharge and water quality volumes, along with the total storage volume provided in each stormwater 

management facility.  The total impervious area in this table does not include the walking paths and 
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the southern half of the basketball courts because these areas are not tributary to the stormwater 

management facilities. As shown in this table, the subsurface storage system and rain gardens provide 

the total required recharge volume and water quality volume for the entire site.   

 

Table 4 

Summary of Overall Impervious Area, Rv and WQv  

Arsenal Park Improvements – Phase B 

Stormwater Management 

Facility 

Impervious 

Area (sf) 

Recharge Volume 

(cf) 

Water Quality 

Volume (cf) 

Volume Provided 

(cf) 

Subsurface Storage System 39,470 820 1,650 3,530 

Rain Garden #1 10,630 220 440 490 

Rain Garden #2 13,030 270 540 840 

Rain Garden #3 12,350 260 520 850 

Rain Garden #4 23,100 480 960 1,380 

Total 98,600 2,050 4,110 7,090 

The drawdown times of the water in the subsurface storage system and rain gardens were calculated 

using the total storage volume provided below the outlet and the total bottom surface area of the 

stormwater management facility.  The drawdown calculations indicate that stormwater will infiltrate 

within the required 72 hours, based on an infiltration rate of 2.41 inches/hr at the subsurface storage 

system (based on the soil testing) and an assumed rate of 0.27 inches/hr at the rain gardens (HSG “C” 

soils).  Appendix D provides the recharge volume and water quality volume calculations.   

Stormwater management systems must be designed to remove 80 percent of the average annual load 

(post-construction conditions) of Total Suspended Solids (TSS).  Stormwater runoff from the entrance 

driveway, parking area and children’s playground will receive pretreatment in deep-sump hooded 

catch basins and in a proprietary separator device prior to discharge to the subsurface detention 

system.  The tennis courts, basketball courts, skate park and walking paths throughout the Park are 

considered clean and do need pretreatment.  Stormwater runoff from the northern half of the tennis 

and basketball courts and skate park will discharge to rain gardens.  Similarly, stormwater runoff from 

the southern half of the tennis courts and skate park will also discharge to rain gardens.  Stormwater 

runoff from the southern half of the basketball courts will be collected in deep-sump hooded catch 

basins that will flow through a proprietary separator device prior to discharge to the main drain line 

on the Park.  For the walking paths, it is not practicable to provide measures that remove TSS; 

however, stormwater runoff from the walking paths will sheet flow through the playing fields and 

woods and will receive some treatment via overland flow.  For the southern half of the basketball 

courts, the overall TSS removal is 62.5 percent, assuming that the propriety separator device is a 

Contech CDS unit, which only has a 50 percent TSS removal rate (based on the approval rating by 

NJDEP).  The TSS worksheets are provided in Appendix E.  

5.0 Compliance with Phosphorus Removal Requirements 
The Charles River is subject to a TMDL for phosphorus; thus, Watertown is required to provide a 

52 percent reduction in post-construction phosphorus in order to meet the TMDL.  The phosphorus 

removal calculations are provided in Appendix F. As shown in this appendix, the phosphorus removal 
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requirement for the entire site is not met.  Using the four rain gardens and the subsurface storage 

system the reduction for the entire site is 47 percent, not the required 52 percent.  The Park is 

13.0 acres, and only 4.3 acres will be treated for phosphorus removal. Most of the site is comprised of 

playing fields and wooded area that will have no treatment, and whose land use will remain 

unchanged from existing to proposed conditions and will continue to release phosphorus as it 

currently does today.  A second phosphorus removal calculation was performed looking only at the 

areas that will receive treatment.  Within those areas, the phosphorus reduction is 92 percent, 

compared to existing conditions, which is in excess of the required 52 percent reduction.  Thus, in 

areas that have the highest estimated annual total phosphorus loading (primarily impervious areas), 

the phosphorus mitigation requirement is met.  Therefore, this project is meeting the phosphorus 

removal requirement for the Charles River TMDL within the area of the Park that is undergoing 

redevelopment and is also meeting the phosphorus removal requirement in the MS4 permit for 

Minimum Control Measure #5 in that same area.   

6.0 Compliance with Stormwater Standards 
This project is a new development project and it must fully meet the Massachusetts Stormwater 

Management Standards. However, the walking paths throughout the Park are only required to meet 

the standards to the maximum extent practicable.  The following summary below describes 

compliance with each of the stormwater standards.  The Stormwater Checklist is provided at the end 

of this section. 

6.1 Stormwater Standard No. 1 – No New Untreated Discharges 

The proposed project fully meets the requirement of Stormwater Standard No. 1, as there are no new 

untreated discharges.  Stormwater runoff from the entrance driveway, parking lot, and children’s 

playground receives treatment through deep-sump hooded catch basins, a proprietary separator 

device and a subsurface detention system.  The sport courts/skate park area receives treatment 

through rain gardens, deep-sump hooded catch basins and a proprietary separator device.  

Stormwater runoff from the walking paths will sheet flow over the fields prior to discharge to the 

Charles River and will receive some treatment via overland flow.  

6.2 Stormwater Standard No. 2 – Peak Rate Attenuation 

As shown in Table 1, peak rates of runoff and runoff volumes for proposed conditions are equal to or 

less than those for existing conditions during all storm events. Therefore, this standard is met.  

6.3 Stormwater Standard No. 3- Recharge 

Recharge to groundwater for the new impervious is fully met through the subsurface storage system 

and rain gardens.  Since all the soils in the impervious areas are located on HSG “C” soils, the target 

depth factor for recharge is 0.25 inches.  Calculations demonstrate that the subsurface storage system 

and rain gardens will drain within 72 hours.   

6.4 Stormwater Standard No. 4 – Water Quality 

The required water quality volume is based 0.5 inches times the total impervious area.  This standard 

is fully met for areas tributary to the subsurface detention system and the rain gardens.  This standard 

is partially met for the walking paths and the southern half of the basketball courts.  Stormwater 

runoff from the walking paths will sheet flow over the fields prior to discharge to the Charles River and 
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will receive some treatment via overland flow.  Stormwater runoff from the southern half of the 

basketball courts is estimated to received 62.5 percent TSS removal versus the required 80 percent. 

6.5 Stormwater Standard No. 5 – Land Uses With Higher Potential Pollutant 

Loads 

This standard is not applicable to this project.  There are no Land Uses with Higher Potential Pollutant 

Loads (LUHPPLs) in the project area. 

6.6 Stormwater Standard No. 6 – Critical Areas 

Arsenal Park is not located in a critical area.  Therefore, this standard is met.  

6.7 Stormwater Standard No. 7 – Redevelopment 

This is not a redevelopment project as defined by the Massachusetts Stormwater Handbook and, 

therefore this standard does not apply.  

6.8 Stormwater Standard No. 8 – Construction Period Pollution Prevention 

and Erosion and Sedimentation Control 

The project is subject to a NPDES General Construction Permit, which will be obtained by the 

Contractor. A copy of the Stormwater Pollution Prevention Plan (SWPPP) will be developed by the 

Contractor prior to construction. 

6.9 Stormwater Standard No. 9 – Operation and Maintenance Plans 

An Operation and Maintenance Plan and Long-Term Pollution Prevention Plan are included with this 

submittal in Appendix G. 

6.10 Stormwater Standard No. 10 – Prohibition of Illicit Discharges 

The proposed project fully meets the requirement of Stormwater Standard No. 10 as there are no 

illicit discharges. 
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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. 
 

 

 

 

 

Page 40 of 338



Page 41 of 338



  
 

Arsenal Phase B swcheck • 04/01/08 Stormwater Report Checklist • Page 3 of 8 

 

 

 

 

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. 

 
 

 
 

Page 42 of 338



  
 

Arsenal Phase B swcheck • 04/01/08 Stormwater Report Checklist • Page 4 of 8 

 

 

 

 

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. 

Page 43 of 338



  
 

Arsenal Phase B swcheck • 04/01/08 Stormwater Report Checklist • Page 5 of 8 

 

 

 

 

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. 
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NOAA Atlas 14, Volume 10, Version 3 
Location name: Watertown, Massachusetts, 

USA* 
Latitude: 42.3676°, Longitude: -71.1879° 

Elevation: 24.81 ft** 
* source: ESRI Maps 

** source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years) 

1 2 5 10 25 50 100 200 500 1000

5-min
0.301

(0.236-0.383)
0.371

(0.291-0.474)
0.486

(0.381-0.622)
0.583

(0.453-0.750)
0.715

(0.538-0.970)
0.814

(0.601-1.13)
0.919

(0.659-1.33)
1.04

(0.703-1.54)
1.23

(0.794-1.88)
1.38

(0.872-2.16)

10-min
0.426

(0.334-0.542)
0.526

(0.413-0.671)
0.690

(0.539-0.883)
0.827

(0.642-1.07)
1.01

(0.763-1.37)
1.15

(0.851-1.60)
1.30

(0.934-1.89)
1.48

(0.995-2.18)
1.74

(1.13-2.66)
1.95

(1.24-3.06)

15-min
0.501

(0.393-0.638)
0.619

(0.485-0.789)
0.812

(0.635-1.04)
0.972

(0.755-1.25)
1.19

(0.897-1.62)
1.36

(1.00-1.88)
1.53

(1.10-2.22)
1.74

(1.17-2.57)
2.04

(1.32-3.13)
2.30

(1.45-3.60)

30-min
0.683

(0.536-0.870)
0.845

(0.663-1.08)
1.11

(0.867-1.42)
1.33

(1.03-1.71)
1.63

(1.23-2.22)
1.86

(1.37-2.59)
2.10

(1.51-3.05)
2.39

(1.61-3.53)
2.83

(1.83-4.34)
3.20

(2.03-5.01)

60-min
0.865

(0.679-1.10)
1.07

(0.840-1.37)
1.41

(1.10-1.80)
1.69

(1.31-2.17)
2.07

(1.56-2.82)
2.36

(1.74-3.29)
2.67

(1.92-3.89)
3.04

(2.05-4.49)
3.61

(2.34-5.54)
4.11

(2.60-6.43)

2-hr
1.13

(0.894-1.43)
1.40

(1.10-1.77)
1.83

(1.44-2.33)
2.19

(1.71-2.81)
2.69

(2.04-3.64)
3.06

(2.28-4.24)
3.46

(2.52-5.03)
3.96

(2.68-5.80)
4.75

(3.09-7.22)
5.44

(3.45-8.43)

3-hr
1.32

(1.05-1.66)
1.63

(1.29-2.05)
2.13

(1.68-2.70)
2.55

(2.00-3.25)
3.12

(2.38-4.20)
3.54

(2.65-4.90)
4.01

(2.93-5.80)
4.59

(3.11-6.70)
5.52

(3.59-8.34)
6.33

(4.03-9.76)

6-hr
1.71

(1.37-2.14)
2.10

(1.68-2.63)
2.74

(2.18-3.44)
3.27

(2.58-4.14)
4.00

(3.06-5.34)
4.53

(3.41-6.21)
5.12

(3.75-7.34)
5.86

(3.99-8.46)
7.02

(4.59-10.5)
8.03

(5.12-12.3)

12-hr
2.18

(1.75-2.71)
2.67

(2.15-3.33)
3.48

(2.78-4.34)
4.14

(3.29-5.20)
5.06

(3.90-6.70)
5.74

(4.33-7.78)
6.48

(4.76-9.18)
7.39

(5.05-10.6)
8.80

(5.77-13.0)
10.0

(6.42-15.1)

24-hr
2.62

(2.12-3.24)
3.25

(2.63-4.02)
4.28

(3.45-5.31)
5.13

(4.11-6.40)
6.31

(4.89-8.29)
7.17

(5.45-9.66)
8.12

(6.01-11.4)
9.30

(6.38-13.2)
11.1

(7.33-16.4)
12.8

(8.19-19.1)

2-day
3.00

(2.44-3.68)
3.79

(3.08-4.65)
5.08

(4.12-6.26)
6.15

(4.96-7.62)
7.63

(5.96-9.99)
8.71

(6.67-11.7)
9.90

(7.41-13.9)
11.5

(7.88-16.1)
14.0

(9.20-20.3)
16.2

(10.4-23.9)

3-day
3.30

(2.70-4.03)
4.15

(3.39-5.08)
5.55

(4.51-6.81)
6.71

(5.42-8.28)
8.31

(6.51-10.8)
9.47

(7.28-12.7)
10.8

(8.09-15.1)
12.5

(8.60-17.4)
15.2

(10.1-22.0)
17.7

(11.4-26.0)

4-day
3.57

(2.93-4.35)
4.46

(3.65-5.44)
5.90

(4.82-7.22)
7.10

(5.76-8.74)
8.76

(6.88-11.4)
9.96

(7.68-13.3)
11.3

(8.51-15.8)
13.1

(9.03-18.2)
15.9

(10.5-22.9)
18.5

(11.9-27.0)

7-day
4.33

(3.57-5.25)
5.25

(4.33-6.37)
6.76

(5.54-8.22)
8.01

(6.53-9.79)
9.73

(7.68-12.5)
11.0

(8.49-14.5)
12.4

(9.33-17.1)
14.2

(9.85-19.6)
17.1

(11.4-24.4)
19.7

(12.8-28.7)

10-day
5.03

(4.16-6.07)
5.97

(4.94-7.22)
7.52

(6.19-9.11)
8.80

(7.19-10.7)
10.6

(8.35-13.5)
11.9

(9.18-15.5)
13.3

(9.99-18.2)
15.1

(10.5-20.7)
18.0

(12.0-25.5)
20.5

(13.3-29.6)

20-day
7.05

(5.87-8.45)
8.07

(6.71-9.68)
9.74

(8.07-11.7)
11.1

(9.15-13.5)
13.0

(10.3-16.4)
14.5

(11.2-18.6)
16.0

(11.9-21.2)
17.7

(12.4-24.0)
20.2

(13.5-28.4)
22.3

(14.5-31.9)

30-day
8.71

(7.28-10.4)
9.79

(8.18-11.7)
11.6

(9.61-13.8)
13.0

(10.8-15.7)
15.0

(11.9-18.8)
16.6

(12.8-21.1)
18.1

(13.5-23.8)
19.8

(13.9-26.7)
22.1

(14.8-30.7)
23.9

(15.5-33.9)

45-day
10.8

(9.05-12.8)
11.9

(10.0-14.2)
13.8

(11.5-16.5)
15.3

(12.7-18.4)
17.5

(13.9-21.6)
19.1

(14.8-24.1)
20.8

(15.4-26.9)
22.4

(15.8-29.9)
24.4

(16.4-33.7)
25.9

(16.9-36.5)

60-day
12.5

(10.6-14.8)
13.7

(11.5-16.3)
15.7

(13.1-18.6)
17.3

(14.4-20.7)
19.5

(15.5-24.0)
21.2

(16.5-26.6)
22.9

(17.0-29.4)
24.5

(17.3-32.6)
26.4

(17.8-36.3)
27.7

(18.1-38.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency 
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at 
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 
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Soil Map—Middlesex County, Massachusetts
(Arsenal Park B)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/17/2020
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 20, Jun 9, 2020

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

Date(s) aerial images were photographed: Sep 11, 2019—Oct 5, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Middlesex County, Massachusetts
(Arsenal Park B)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/17/2020
Page 2 of 3
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Map Unit Legend

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

602 Urban land 14.0 84.5%

655 Udorthents, wet substratum 2.6 15.5%

Totals for Area of Interest 16.6 100.0%

Soil Map—Middlesex County, Massachusetts Arsenal Park B

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/17/2020
Page 3 of 3
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Top 13": Moist, medium dense, dark brown, fine
SAND, some silt (SM) -TOPSOIL-
Bottom 6": Moist, medium dense, light brown,
fine to coarse SAND, some fine gravel, trace silt
(SW)
Moist, dense, light brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt
(GP)
Moist, very dense, light brown, fine to coarse
SAND, some fine gravel, trace silt (SW)
Moist, very dense, light brown, fine to coarse
SAND, some fine gravel, trace silt (SW)

Moist, very dense, light brown, fine to coarse
SAND, some fine gravel, trace silt (SW)

Moist, very dense, light brown, fine to coarse
SAND, some fine gravel, trace silt (SW)

Moist, dense, light brown, fine to coarse SAND,
some fine gravel, trace silt (SW)

Moist, dense, light brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt
(GP)

Wet, dense, fine to coarse SAND and fine to
coarse GRAVEL, trace silt (SW)

Test boring CDM-1 terminated at 21' bgs.
Backfilled with soil cuttings and ground surface
restored with gravel.
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Snow on surface,
top 2" frozen.
Sample contains
trace amount of
roots, coal ash and
brick.
Drill rig chattering
between ~1.5' to 4'
bgs.
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17.7 12/18/2020

Abandonment Method:  Soil cuttings and gravel.

Logged By:  H. Al-Qudah

Surface Elevation (ft.):  33.0

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  Northern Drill Service, Inc. / Zac Nader / Justin Raymond

Drilling Date:  Start:  12/18/2020   End:  12/18/2020

Total Depth (ft.):  21

Depth Date TimeBore Hole Location:  See Boring Location Plan.
12:10 PM

Hammer Weight/Drop Height/ Spoon Size:    140 lb. / 30" / 1.375" I.D. / 2" O.D.

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4" / N/A

N:                     E:

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

HP - Hydro Punch
SS - Split Spoon
ST - Shelby Tube
WS - Wash Sample
GP - Geoprobe

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

RemarksMaterial Description
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Depth
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Boring Number:
CDM-IT-1

Sheet 1 of 1

Project Name:  Arsenal Park Phase B

Project Number:  56318-253750

Client: Town of Watertown
Project Location: Watertown, MA

Boring Number:  CDM-IT-1Reviewed by: Date:
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Top 2": Moist, loose, dark brown, fine to
medium SAND, some silt (SM) -TOPSOIL-
Middle 7": Moist, loose, light brown, fine to
coarse SAND, trace silt (SW)
Bottom 7": Moist, loose, dark brown, fine to
medium SAND, little silt (SM)
Top 14": Moist, medium dense, dark to light
brown, fine to coarse SAND, some fine to
coarse gravel, little silt (SM)
Bottom 1": Moist, medium dense, brown, fine to
medium SAND, little silt, trace fine gravel (SM)
Moist, medium dense, brown, fine to medium
SAND, little silt, little fine gravel (SM)
Moist, medium dense, light brown, fine to
coarse SAND and fine GRAVEL, trace silt (SW)
Moist, very dense, light brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt
(SW)

Moist, dense, light brown, fine to medium
SAND, some fine GRAVEL, trace silt, (SP)

Moist, dense, light brown, fine to medium
SAND, little fine gravel, trace silt (SP)

Test boring CDM-2 terminated at 21' bgs.
Backfilled with soil cuttings and ground surface
restored with gravel.
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31

Sample contains
trace coal ash.

Sample contains
trace roots, coal
ash, and bricks.

Sample contains
trace brick.
Drill rig chattering
between ~5 and 6 ft
bgs.
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8.7 12/21/2020

Abandonment Method:  Soil cuttings and gravel.

Logged By:  H. Al-Qudah

Surface Elevation (ft.):  38.3

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  Northern Drill Service, Inc. / Zac Nader / Tyler Kennedy

Drilling Date:  Start:  12/21/2020   End:  12/21/2020

Total Depth (ft.):  21

Depth Date TimeBore Hole Location:  See Boring Location Plan.
10:20 AM

Hammer Weight/Drop Height/ Spoon Size:    140 lb. / 30" / 1.375" I.D. / 2" O.D.

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4" / N/A

N:                     E:

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

HP - Hydro Punch
SS - Split Spoon
ST - Shelby Tube
WS - Wash Sample
GP - Geoprobe

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

RemarksMaterial Description
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Boring Number:
CDM-2

Sheet 1 of 1

Project Name:  Arsenal Park Phase B

Project Number:  56318-253750

Client: Town of Watertown
Project Location: Watertown, MA

Boring Number:  CDM-2Reviewed by: Date:
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2" ASPHALT
3" FILL
7" CONCRETE
Top 3": Moist, gray to light brown, fine to
medium SAND, some fine gravel, trace silt (SP)
Bottom 3": Moist, dark brown, fine to medium
SAND, little fine gravel, little silt, trace organic
soil (SM)
Moist, loose, dark brown, fine to medium
SAND, little coarse GRAVEL, trace silt (SP)
Moist, medium dense, light brown, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt (SP)
Moist, dense, light brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt
(GP)
Moist, dense, brown, fine to coarse SAND,
some fine gravel, trace silt (SW)

Moist, dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt (SW)

Test boring CDM-3 terminated at 16' bgs, due
to possible health concerns with concrete.
Backfilled with soil cuttings. Ground surface
restored with cold patch asphalt.
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trace coal ash.
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N.E. 12/21/2020

Abandonment Method:  Soil cuttings and cold patch asphalt.

Logged By:  H. Al-Qudah

Surface Elevation (ft.):  35.5

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  Northern Drill Service, Inc. / Zac Nader / Justin Raymond

Drilling Date:  Start:  12/18/2020   End:  12/21/2020

Total Depth (ft.):  16

Depth Date TimeBore Hole Location:  See Boring Location Plan.
7:20 AM

Hammer Weight/Drop Height/ Spoon Size:    140 lb. / 30" / 1.375" I.D. / 2" O.D.

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4" / N/A

N:                     E:

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

HP - Hydro Punch
SS - Split Spoon
ST - Shelby Tube
WS - Wash Sample
GP - Geoprobe

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core
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Boring Number:
CDM-3

Sheet 1 of 1

Project Name:  Arsenal Park Phase B

Project Number:  56318-253750

Client: Town of Watertown
Project Location: Watertown, MA

Boring Number:  CDM-3Reviewed by: Date:
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CDM Smith Geotechnical Laboratory Testing Summary Sheet

Client: Town of Watertown Project Number: Reviewed By: M. Polsky - Lab Manager

Project Name: Arsenal Park Phase B Task: Task01.01

Project Location: Watertown, MA Assigned By: H. Al-Qudah Date Reviewed: 12/31/2020

 

Sample 

Date

Boring 

Number
Sample

Depth 

(ft)

Water

Content

%

LL

%

PL

%

Gravel 

%

Sand 

%

Fines 

%

Org. 

%

Dry unit 

wt. pcf

sc

psi

Failure 

Criteria 

(CIU)

s1 - s3

or t 

psi

Strain

%

Soil Description

12/18/20 CDM-IT-1 S-3 4-6 8.5 34.5 55.6 9.9

Brown well-graded sand with silt and 

gravel

12/18/20 CDM-IT-1 S-7 12-14 9.2 25.7 66.1 8.2

Brown well-graded sand with silt and 

gravel

12/18/20 CDM-2 S-2A 2-3.2 15.7 23.1 64.4 12.5

Dark & light brown silty sand with gravel 

(fill with Brick and Masonry)

12/18/20 CDM-2 S-5 8-10 6.6 39.0 55.8 5.2

Brown poorly graded sand with silt and 

gravel

12/21/20 CDM-3 S-4 6-8 3.7 46.6 47.4 6.0

Brown poorly graded sand with silt and 

gravel

12/21/20 CDM-3 S-6 14-16 9.4 29.4 61.9 8.7

Brown well-graded sand with silt and 

gravel

Identification Tests Strength Tests

56318-253750

25 Industrial Avenue, Chelmsford, MA 01824 AASHTO and US Army Corps of Engineers AccreditedPage 57 of 338



Particle Size Distribution Report
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 4.9 29.6 15.1 25.7 14.8 9.9
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0
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#
1

0
0

#
1
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0
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0
0

Test Results (ASTM 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: CDM-IT-1 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No:

Brown well-graded sand with silt and gravel

1"
.75"
.5"

.375"
#4

#10
#20
#40
#60
#100
#200

100.0
95.1
82.8
79.6
65.5
50.4
36.9
24.7
18.4
14.2

9.9

SW-SM A-1-a

16.1877 13.8770 3.6334
1.9516 0.5828 0.1683
0.0758 47.96 1.23

As received MC = 8.5%

12/30/2020 12/31/2020

AS/MP

MP

Laboratory Manager

12/18/2020

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

LL= PI=PL= 

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

CDM Smith

Boston, Massachusetts
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Particle Size Distribution Report
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Test Results (ASTM 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: CDM-IT-1 Depth: 12-14'
Sample Number: S-7

Client:

Project:

Project No:

Brown well-graded sand with silt and gravel

1"
.75"
.5"

.375"
#4

#10
#20
#40
#60
#100
#200

100.0
95.7
89.2
84.3
74.3
60.9
40.4
23.7
16.4
12.1

8.2

SW-SM A-1-b

13.3453 9.9555 1.9166
1.2357 0.5681 0.2165
0.1066 17.98 1.58

As received MC = 9.2%

12/30/2020 12/31/2020

AS/MP

MP

Laboratory Manager

12/18/2020

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

LL= PI=PL= 

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

CDM Smith

Boston, Massachusetts
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Particle Size Distribution Report
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Test Results (ASTM 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: CDM-2 Depth: 2-4'
Sample Number: S-2A

Client:

Project:

Project No:

Dark & light brown silty sand with gravel
(fill:  with Brick and Masonry)

1"
.75"
.5"

.375"
#4

#10
#20
#40
#60
#100
#200

100.0
95.0
86.7
83.1
76.9
69.3
56.3
35.9
24.8
18.2
12.5

SM A-1-b

15.0805 11.3436 1.0039
0.6788 0.3314 0.1054

As received MC = 15.7%

12/30/2020 12/31/2020

AS/MP

MP

Laboratory Manager

12/18/2020

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

LL=  PI=PL= 

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

CDM Smith

Boston, Massachusetts
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Particle Size Distribution Report
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Test Results (ASTM 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: CDM-2 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No:

Brown poorly graded sand with silt and gravel

1"
.75"
.5"

.375"
#4

#10
#20
#40
#60
#100
#200

100.0
94.5
83.0
79.1
61.0
42.9
26.5
13.9
10.1

7.6
5.2

SP-SM A-1-a

16.3304 13.8335 4.5743
2.9376 1.0106 0.4609
0.2427 18.85 0.92

As received MC = 6.6%

12/30/2020 12/31/2020

AS/MP

MP

Laboratory Manager

12/18/2020

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

LL= PI=PL= 

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

CDM Smith

Boston, Massachusetts
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Particle Size Distribution Report
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Test Results (ASTM 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: CDM-3 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No:

Brown poorly graded sand with silt and gravel

1.5"
1"

.75"
.5"

.375"
#4

#10
#20
#40
#60
#100
#200

100.0
81.8
71.4
67.4
64.2
53.4
42.0
28.0
17.2
12.5

9.1
6.0

SP-SM A-1-a

30.5654 27.3177 7.2027
3.7012 0.9555 0.3427
0.1748 41.20 0.73

As received MC = 3.7%

12/30/2020 12/31/2020

AS/MP

MP

Laboratory Manager

12/21/2020

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

LL= PI=PL= 

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

CDM Smith

Boston, Massachusetts
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Particle Size Distribution Report
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Test Results (ASTM 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: CDM-3 Depth: 14-16'
Sample Number: S-6

Client:

Project:

Project No:

Brown well-graded sand with silt and gravel

1"
.75"
.5"

.375"
#4

#10
#20
#40
#60
#100
#200

100.0
96.2
88.0
82.6
70.6
60.2
45.9
23.3
16.4
12.5

8.7

SW-SM A-1-b

13.9597 10.8640 1.9614
0.9950 0.5347 0.2088
0.0977 20.07 1.49

As received MC = 9.4%

12/30/2020 12/31/2020

AS/MP

MP

Laboratory Manager

12/21/2020

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

LL= PI=PL= 

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

CDM Smith

Boston, Massachusetts
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Checked By: MP

USDA Soil Classification
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SOIL DATA

Source
Sample Depth

Classification
No.

Percentages From Material Passing a #10 Sieve

Sand Silt Clay

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Town of Watertown

Arsenal Park Phase B
Watertown, MA

56318.253750

CDM-IT-1 S-3 4-6' 83.7 13.3 3.0 Loamy sand

CDM-IT-1 S-7 12-14' 88.5 9.0 2.5 Sand
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Routing Diagram for Arsenal Park - Existing Conditions Final 60% - REV

Prepared by CDM,  Printed 3/20/2021
HydroCAD® 10.00-16  s/n M14598  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"Arsenal Park - Existing Conditions Final 60% - REV
  Printed  3/20/2021Prepared by CDM

Page 2HydroCAD® 10.00-16  s/n M14598  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=14,531 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=0.35 cfs  0.027 af

Runoff Area=5,370 sf   38.92% Impervious   Runoff Depth=1.58"Subcatchment 2S: Area 2
   Flow Length=103'   Tc=6.0 min   CN=82   Runoff=0.23 cfs  0.016 af

Runoff Area=6,543 sf   11.33% Impervious   Runoff Depth=1.13"Subcatchment 3S: Area 3
   Flow Length=85'   Tc=6.0 min   CN=75   Runoff=0.19 cfs  0.014 af

Runoff Area=11,493 sf   13.35% Impervious   Runoff Depth=1.19"Subcatchment 4S: Area 4
   Flow Length=88'   Tc=6.0 min   CN=76   Runoff=0.36 cfs  0.026 af

Runoff Area=21,710 sf   31.55% Impervious   Runoff Depth=1.44"Subcatchment 5S: Area 5
   Flow Length=94'   Tc=6.0 min   CN=80   Runoff=0.83 cfs  0.060 af

Runoff Area=18,943 sf   52.08% Impervious   Runoff Depth=1.88"Subcatchment 6S: Area 6
   Flow Length=156'   Tc=6.0 min   CN=86   Runoff=0.96 cfs  0.068 af

Runoff Area=34,871 sf   50.12% Impervious   Runoff Depth=1.80"Subcatchment 7S: Area 7
   Flow Length=176'   Tc=6.0 min   CN=85   Runoff=1.69 cfs  0.120 af

Runoff Area=29,602 sf   32.92% Impervious   Runoff Depth=1.51"Subcatchment 8S: Area 8
   Flow Length=269'   Tc=6.9 min   CN=81   Runoff=1.16 cfs  0.085 af

Runoff Area=88,210 sf   11.22% Impervious   Runoff Depth=1.13"Subcatchment 9S: Area 9
   Flow Length=476'   Tc=13.8 min   CN=75   Runoff=1.99 cfs  0.190 af

Runoff Area=20,269 sf   3.58% Impervious   Runoff Depth=1.13"Subcatchment 10S: Area 10
   Flow Length=264'   Tc=6.0 min   CN=75   Runoff=0.59 cfs  0.044 af

Runoff Area=114,065 sf   10.26% Impervious   Runoff Depth=1.19"Subcatchment 11S: Area 11
   Flow Length=466'   Tc=8.6 min   CN=76   Runoff=3.22 cfs  0.259 af

Runoff Area=2,497 sf   52.38% Impervious   Runoff Depth=1.96"Subcatchment 12S: Area 12
   Flow Length=59'   Tc=6.0 min   CN=87   Runoff=0.13 cfs  0.009 af

Runoff Area=17,051 sf   72.28% Impervious   Runoff Depth=2.31"Subcatchment 13S: Area 13
   Flow Length=130'   Tc=6.0 min   CN=91   Runoff=1.04 cfs  0.075 af

Runoff Area=13,439 sf   83.18% Impervious   Runoff Depth=2.59"Subcatchment 14aS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=0.90 cfs  0.067 af

Runoff Area=12,629 sf   83.92% Impervious   Runoff Depth=2.59"Subcatchment 14bS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=0.84 cfs  0.063 af

Runoff Area=7,058 sf   86.09% Impervious   Runoff Depth=2.69"Subcatchment 15S: Area 15
   Flow Length=91'   Tc=6.0 min   CN=95   Runoff=0.48 cfs  0.036 af
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Runoff Area=7,789 sf   92.26% Impervious   Runoff Depth=2.80"Subcatchment 16S: Area 16
   Flow Length=81'   Tc=6.0 min   CN=96   Runoff=0.55 cfs  0.042 af

Runoff Area=13,340 sf   74.29% Impervious   Runoff Depth=2.31"Subcatchment 17S: Area 17
   Flow Length=95'   Tc=6.0 min   CN=91   Runoff=0.81 cfs  0.059 af

Runoff Area=12,020 sf   88.79% Impervious   Runoff Depth=2.69"Subcatchment 18S: Area 18
   Flow Length=80'   Tc=6.0 min   CN=95   Runoff=0.82 cfs  0.062 af

Runoff Area=16,707 sf   16.39% Impervious   Runoff Depth=1.13"Subcatchment 19S: Area 19
   Flow Length=289'   Tc=6.0 min   CN=75   Runoff=0.49 cfs  0.036 af

Runoff Area=69,477 sf   12.27% Impervious   Runoff Depth=1.07"Subcatchment 20S: Area 20
   Flow Length=230'   Tc=7.9 min   CN=74   Runoff=1.78 cfs  0.142 af

Runoff Area=30,013 sf   12.04% Impervious   Runoff Depth=1.07"Subcatchment 21S: Area 21
   Flow Length=332'   Tc=7.4 min   CN=74   Runoff=0.78 cfs  0.061 af

   Inflow=17.93 cfs  1.459 afReach 1R: Charles River
   Outflow=17.93 cfs  1.459 af

   Inflow=0.35 cfs  0.027 afReach 2R: Office Park
   Outflow=0.35 cfs  0.027 af

   Inflow=0.19 cfs  0.014 afReach 3R: Low Point
   Outflow=0.19 cfs  0.014 af

   Inflow=3.03 cfs  0.292 afReach 4R: Talcott Ave
   Outflow=3.03 cfs  0.292 af

   Inflow=2.88 cfs  0.206 afReach 5R: 24" Drain System
   Outflow=2.88 cfs  0.206 af

   Inflow=1.69 cfs  0.120 afReach 6R: CB3 8" Clay
   Outflow=1.69 cfs  0.120 af

   Inflow=3.57 cfs  0.263 afReach 7R: CB6 - 8"
   Outflow=3.57 cfs  0.263 af

   Inflow=2.53 cfs  0.187 afReach 8R: CB7 - 6"
   Outflow=2.53 cfs  0.187 af

   Inflow=0.59 cfs  0.044 afReach 11R: MH7
   Outflow=0.59 cfs  0.044 af

   Inflow=9.16 cfs  0.668 afReach 15R: MH6
   Outflow=9.16 cfs  0.668 af

   Inflow=0.84 cfs  0.063 afReach 16R: Arsenal Park Phase A
   Outflow=0.84 cfs  0.063 af
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   Inflow=1.64 cfs  0.121 afReach 19R: CB9
   Outflow=1.64 cfs  0.121 af

   Inflow=0.82 cfs  0.062 afReach 20R: CB8 - 10"
   Outflow=0.82 cfs  0.062 af

   Inflow=1.03 cfs  0.078 afReach 21R: CB11 - 10"
   Outflow=1.03 cfs  0.078 af

   Inflow=0.55 cfs  0.042 afReach 22R: CB10 - 10"
   Outflow=0.55 cfs  0.042 af

Peak Elev=34.34'   Inflow=0.36 cfs  0.026 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=0.36 cfs  0.026 af

Peak Elev=33.77'   Inflow=0.83 cfs  0.060 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0169 '/'   Outflow=0.83 cfs  0.060 af

Peak Elev=32.61'   Inflow=2.52 cfs  0.180 afPond 3P: MH1
12.0"  Round Culvert  n=0.013  L=176.0'  S=0.0051 '/'   Outflow=2.52 cfs  0.180 af

Peak Elev=31.19'   Inflow=0.36 cfs  0.026 afPond 4P: MH2
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=0.36 cfs  0.026 af

Peak Elev=30.36'   Inflow=0.96 cfs  0.068 afPond 5P: CB4
8.0"  Round Culvert  n=0.013  L=67.0'  S=0.0478 '/'   Outflow=0.96 cfs  0.068 af

Peak Elev=29.80'   Inflow=0.13 cfs  0.009 afPond 11P: CB12
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=0.13 cfs  0.009 af

Peak Elev=23.76'   Inflow=0.59 cfs  0.044 afPond 12P: CB13
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=0.59 cfs  0.044 af

Peak Elev=44.70'   Inflow=4.66 cfs  0.340 afPond 13P: MH4
8.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=4.66 cfs  0.340 af

Peak Elev=27.09'   Inflow=5.69 cfs  0.418 afPond 14P: MH5
12.0"  Round Culvert  n=0.013  L=100.0'  S=0.0203 '/'   Outflow=5.69 cfs  0.418 af

Total Runoff Area = 13.031 ac   Runoff Volume = 1.562 af   Average Runoff Depth = 1.44"
72.74% Pervious = 9.478 ac     27.26% Impervious = 3.553 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 0.35 cfs @ 12.10 hrs,  Volume= 0.027 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

14,531 72 Woods/grass comb., Good, HSG C

14,531 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

3,280 72 Woods/grass comb., Good, HSG C
2,090 98 Paved parking, HSG C

5,370 82 Weighted Average
3,280 61.08% Pervious Area
2,090 38.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.7 29 0.1380 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 15 0.0130 0.57 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.2 32 0.0220 3.01 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

0.4 27 0.0660 1.28 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

4.7 103 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 0.014 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

4,138 72 Woods/grass comb., Good, HSG C
741 98 Paved parking, HSG C

1,664 74 >75% Grass cover, Good, HSG C

6,543 75 Weighted Average
5,802 88.67% Pervious Area

741 11.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 27 0.0330 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

1.4 58 0.0100 0.70 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.2 85 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

4,237 72 Woods/grass comb., Good, HSG C
1,534 98 Paved parking, HSG C
5,722 74 >75% Grass cover, Good, HSG C

11,493 76 Weighted Average
9,959 86.65% Pervious Area
1,534 13.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 17 0.0120 0.07 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

1.8 71 0.0170 0.65 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.0 88 Total
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Summary for Subcatchment 5S: Area 5

Runoff = 0.83 cfs @ 12.09 hrs,  Volume= 0.060 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

14,860 72 Woods/grass comb., Good, HSG C
6,850 98 Paved parking, HSG C

21,710 80 Weighted Average
14,860 68.45% Pervious Area
6,850 31.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 30 0.1070 0.12 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.2 25 0.1200 2.42 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.2 39 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.6 94 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 0.96 cfs @ 12.09 hrs,  Volume= 0.068 af,  Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

4,982 72 Woods/grass comb., Good, HSG C
9,865 98 Paved parking, HSG C
4,096 74 >75% Grass cover, Good, HSG C

18,943 86 Weighted Average
9,078 47.92% Pervious Area
9,865 52.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 20 0.0600 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.9 38 0.0210 0.72 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.7 98 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.4 156 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 1.69 cfs @ 12.09 hrs,  Volume= 0.120 af,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

11,525 72 Woods/grass comb., Good, HSG C
17,477 98 Paved parking, HSG C
5,869 74 >75% Grass cover, Good, HSG C

34,871 85 Weighted Average
17,394 49.88% Pervious Area
17,477 50.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 32 0.0840 1.45 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 114 0.0120 2.22 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 176 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 8S: Area 8

Runoff = 1.16 cfs @ 12.10 hrs,  Volume= 0.085 af,  Depth= 1.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

12,065 72 Woods/grass comb., Good, HSG C
9,744 98 Paved parking, HSG C
7,793 74 >75% Grass cover, Good, HSG C

29,602 81 Weighted Average
19,858 67.08% Pervious Area
9,744 32.92% Impervious Area

Page 74 of 338



Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"Arsenal Park - Existing Conditions Final 60% - REV
  Printed  3/20/2021Prepared by CDM

Page 9HydroCAD® 10.00-16  s/n M14598  © 2015 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.9 17 0.0120 0.10 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.8 68 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 72 0.0280 3.40 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

2.8 112 0.0180 0.67 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

6.9 269 Total

Summary for Subcatchment 9S: Area 9

Runoff = 1.99 cfs @ 12.20 hrs,  Volume= 0.190 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

51,744 72 Woods/grass comb., Good, HSG C
9,900 98 Paved parking, HSG C

26,000 74 >75% Grass cover, Good, HSG C
566 70 Woods, Good, HSG C

88,210 75 Weighted Average
78,310 88.78% Pervious Area
9,900 11.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 37 0.0050 0.08 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

5.2 352 0.0260 1.13 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 87 0.0820 1.43 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

13.8 476 Total

Summary for Subcatchment 10S: Area 10

Runoff = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"
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Area (sf) CN Description

19,544 74 >75% Grass cover, Good, HSG C
725 98 Paved parking, HSG C

20,269 75 Weighted Average
19,544 96.42% Pervious Area

725 3.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 22 0.1410 0.28 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

3.0 242 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.3 264 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 11S: Area 11

Runoff = 3.22 cfs @ 12.13 hrs,  Volume= 0.259 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

19,015 70 Woods, Good, HSG C
11,700 98 Paved parking, HSG C
83,350 74 >75% Grass cover, Good, HSG C

114,065 76 Weighted Average
102,365 89.74% Pervious Area
11,700 10.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 22 0.0140 0.11 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.8 370 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.5 74 0.2110 2.30 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

8.6 466 Total

Summary for Subcatchment 12S: Area 12

Runoff = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"
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Area (sf) CN Description

1,189 74 >75% Grass cover, Good, HSG C
1,308 98 Paved parking, HSG C

2,497 87 Weighted Average
1,189 47.62% Pervious Area
1,308 52.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 15 0.1070 0.23 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.3 44 0.1410 2.63 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 59 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Area 13

Runoff = 1.04 cfs @ 12.09 hrs,  Volume= 0.075 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

4,727 74 >75% Grass cover, Good, HSG C
12,324 98 Paved parking, HSG C

17,051 91 Weighted Average
4,727 27.72% Pervious Area

12,324 72.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 21 0.0070 0.67 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 62 0.0120 2.22 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.2 47 0.0090 0.66 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

2.2 130 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14aS: Area 14

Runoff = 0.90 cfs @ 12.08 hrs,  Volume= 0.067 af,  Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"
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Area (sf) CN Description

2,261 74 >75% Grass cover, Good, HSG C
11,178 98 Paved parking, HSG C

13,439 94 Weighted Average
2,261 16.82% Pervious Area

11,178 83.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14bS: Area 14

Runoff = 0.84 cfs @ 12.08 hrs,  Volume= 0.063 af,  Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

2,031 74 >75% Grass cover, Good, HSG C
10,598 98 Paved parking, HSG C

12,629 94 Weighted Average
2,031 16.08% Pervious Area

10,598 83.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 15S: Area 15

Runoff = 0.48 cfs @ 12.08 hrs,  Volume= 0.036 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

982 74 >75% Grass cover, Good, HSG C
6,076 98 Paved parking, HSG C

7,058 95 Weighted Average
982 13.91% Pervious Area

6,076 86.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 14 0.1710 0.27 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.6 77 0.0130 2.31 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.5 91 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 0.55 cfs @ 12.08 hrs,  Volume= 0.042 af,  Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

603 70 Woods, Good, HSG C
7,186 98 Paved parking, HSG C

7,789 96 Weighted Average
603 7.74% Pervious Area

7,186 92.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 21 0.0050 0.58 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0250 3.21 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 81 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 17S: Area 17

Runoff = 0.81 cfs @ 12.09 hrs,  Volume= 0.059 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

3,430 70 Woods, Good, HSG C
9,910 98 Paved parking, HSG C

13,340 91 Weighted Average
3,430 25.71% Pervious Area
9,910 74.29% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 22 0.0110 0.81 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0170 2.65 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.3 21 0.0620 1.24 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

1.1 95 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 0.82 cfs @ 12.08 hrs,  Volume= 0.062 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

1,348 70 Woods, Good, HSG C
10,672 98 Paved parking, HSG C

12,020 95 Weighted Average
1,348 11.21% Pervious Area

10,672 88.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 20 0.0130 0.85 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0300 3.52 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 19S: Area 19

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 0.036 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

13,969 70 Woods, Good, HSG C
2,738 98 Paved parking, HSG C

16,707 75 Weighted Average
13,969 83.61% Pervious Area
2,738 16.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 82 0.3080 2.77 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

2.4 134 0.0180 0.94 Shallow Concentrated Flow, Shallow Conc - 3
Short Grass Pasture   Kv= 7.0 fps

3.6 289 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 20S: Area 20

Runoff = 1.78 cfs @ 12.12 hrs,  Volume= 0.142 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

58,183 70 Woods, Good, HSG C
2,769 74 >75% Grass cover, Good, HSG C
8,525 98 Paved parking, HSG C

69,477 74 Weighted Average
60,952 87.73% Pervious Area
8,525 12.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0530 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.6 90 0.2780 2.64 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

1.8 110 0.0220 1.04 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

7.9 230 Total

Summary for Subcatchment 21S: Area 21

Runoff = 0.78 cfs @ 12.11 hrs,  Volume= 0.061 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"
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Area (sf) CN Description

21,600 70 Woods, Good, HSG C
3,613 98 Paved parking, HSG C
4,800 74 >75% Grass cover, Good, HSG C

30,013 74 Weighted Average
26,400 87.96% Pervious Area
3,613 12.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 32 0.0190 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.4 186 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 114 0.1400 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

7.4 332 Total

Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.257 ac, 26.86% Impervious,  Inflow Depth = 1.43"    for  2 Yr 24 Hr event
Inflow = 17.93 cfs @ 12.10 hrs,  Volume= 1.459 af
Outflow = 17.93 cfs @ 12.10 hrs,  Volume= 1.459 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.334 ac, 0.00% Impervious,  Inflow Depth = 0.96"    for  2 Yr 24 Hr event
Inflow = 0.35 cfs @ 12.10 hrs,  Volume= 0.027 af
Outflow = 0.35 cfs @ 12.10 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 3R: Low Point

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.150 ac, 11.33% Impervious,  Inflow Depth = 1.13"    for  2 Yr 24 Hr event
Inflow = 0.19 cfs @ 12.09 hrs,  Volume= 0.014 af
Outflow = 0.19 cfs @ 12.09 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.828 ac, 17.64% Impervious,  Inflow Depth = 1.24"    for  2 Yr 24 Hr event
Inflow = 3.03 cfs @ 12.15 hrs,  Volume= 0.292 af
Outflow = 3.03 cfs @ 12.15 hrs,  Volume= 0.292 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 5R: 24" Drain System

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.563 ac, 37.99% Impervious,  Inflow Depth = 1.58"    for  2 Yr 24 Hr event
Inflow = 2.88 cfs @ 12.09 hrs,  Volume= 0.206 af
Outflow = 2.88 cfs @ 12.09 hrs,  Volume= 0.206 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 6R: CB3 8" Clay

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.801 ac, 50.12% Impervious,  Inflow Depth = 1.80"    for  2 Yr 24 Hr event
Inflow = 1.69 cfs @ 12.09 hrs,  Volume= 0.120 af
Outflow = 1.69 cfs @ 12.09 hrs,  Volume= 0.120 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 7R: CB6 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.282 ac, 78.93% Impervious,  Inflow Depth = 2.46"    for  2 Yr 24 Hr event
Inflow = 3.57 cfs @ 12.09 hrs,  Volume= 0.263 af
Outflow = 3.57 cfs @ 12.09 hrs,  Volume= 0.263 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 8R: CB7 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.891 ac, 81.86% Impervious,  Inflow Depth = 2.53"    for  2 Yr 24 Hr event
Inflow = 2.53 cfs @ 12.09 hrs,  Volume= 0.187 af
Outflow = 2.53 cfs @ 12.09 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 11R: MH7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 1.13"    for  2 Yr 24 Hr event
Inflow = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 15R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.143 ac, 52.70% Impervious,  Inflow Depth = 1.93"    for  2 Yr 24 Hr event
Inflow = 9.16 cfs @ 12.09 hrs,  Volume= 0.668 af
Outflow = 9.16 cfs @ 12.09 hrs,  Volume= 0.668 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 16R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.290 ac, 83.92% Impervious,  Inflow Depth = 2.59"    for  2 Yr 24 Hr event
Inflow = 0.84 cfs @ 12.08 hrs,  Volume= 0.063 af
Outflow = 0.84 cfs @ 12.08 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 19R: CB9

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.582 ac, 81.16% Impervious,  Inflow Depth = 2.49"    for  2 Yr 24 Hr event
Inflow = 1.64 cfs @ 12.09 hrs,  Volume= 0.121 af
Outflow = 1.64 cfs @ 12.09 hrs,  Volume= 0.121 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 20R: CB8 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.276 ac, 88.79% Impervious,  Inflow Depth = 2.69"    for  2 Yr 24 Hr event
Inflow = 0.82 cfs @ 12.08 hrs,  Volume= 0.062 af
Outflow = 0.82 cfs @ 12.08 hrs,  Volume= 0.062 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 21R: CB11 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.341 ac, 89.32% Impervious,  Inflow Depth = 2.75"    for  2 Yr 24 Hr event
Inflow = 1.03 cfs @ 12.08 hrs,  Volume= 0.078 af
Outflow = 1.03 cfs @ 12.08 hrs,  Volume= 0.078 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 22R: CB10 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.179 ac, 92.26% Impervious,  Inflow Depth = 2.80"    for  2 Yr 24 Hr event
Inflow = 0.55 cfs @ 12.08 hrs,  Volume= 0.042 af
Outflow = 0.55 cfs @ 12.08 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond 1P: CB1

[58] Hint: Peaked 0.34' above defined flood level

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 1.19"    for  2 Yr 24 Hr event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.34' @ 12.09 hrs
Flood Elev= 34.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.35 cfs @ 12.09 hrs  HW=34.34'   (Free Discharge)
1=8" Clay Pipe  (Inlet Controls 0.35 cfs @ 1.98 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.498 ac, 31.55% Impervious,  Inflow Depth = 1.44"    for  2 Yr 24 Hr event
Inflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.060 af
Outflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 12.09 hrs,  Volume= 0.060 af
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 33.77' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 118.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0169 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.83 cfs @ 12.09 hrs  HW=33.77'   (Free Discharge)
1=12" RCP  (Inlet Controls 0.83 cfs @ 2.32 fps)

Summary for Pond 3P: MH1

[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 1.31'

Inflow Area = 1.299 ac, 42.99% Impervious,  Inflow Depth = 1.66"    for  2 Yr 24 Hr event
Inflow = 2.52 cfs @ 12.09 hrs,  Volume= 0.180 af
Outflow = 2.52 cfs @ 12.09 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.52 cfs @ 12.09 hrs,  Volume= 0.180 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 32.61' @ 12.09 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 12.0"  Round 12" RCP   
L= 176.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 30.60'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.53 cfs @ 12.09 hrs  HW=32.61'   (Free Discharge)
1=12" RCP  (Barrel Controls 2.53 cfs @ 3.63 fps)

Summary for Pond 4P: MH2

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 1.19"    for  2 Yr 24 Hr event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 31.19' @ 12.09 hrs
Flood Elev= 36.86'

Device Routing     Invert Outlet Devices

#1 Primary 30.90' 12.0"  Round 12" RCP   
L= 34.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
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n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.35 cfs @ 12.09 hrs  HW=31.19'   (Free Discharge)
1=12" RCP  (Inlet Controls 0.35 cfs @ 1.84 fps)

Summary for Pond 5P: CB4

Inflow Area = 0.435 ac, 52.08% Impervious,  Inflow Depth = 1.88"    for  2 Yr 24 Hr event
Inflow = 0.96 cfs @ 12.09 hrs,  Volume= 0.068 af
Outflow = 0.96 cfs @ 12.09 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.96 cfs @ 12.09 hrs,  Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 30.36' @ 12.09 hrs
Flood Elev= 35.70'

Device Routing     Invert Outlet Devices

#1 Primary 29.70' 8.0"  Round Culvert   
L= 67.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 26.50'   S= 0.0478 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.96 cfs @ 12.09 hrs  HW=30.36'   (Free Discharge)
1=Culvert  (Inlet Controls 0.96 cfs @ 2.76 fps)

Summary for Pond 11P: CB12

Inflow Area = 0.057 ac, 52.38% Impervious,  Inflow Depth = 1.96"    for  2 Yr 24 Hr event
Inflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af
Outflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 29.80' @ 12.09 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round Culvert   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.13 cfs @ 12.09 hrs  HW=29.80'   (Free Discharge)
1=Culvert  (Inlet Controls 0.13 cfs @ 1.51 fps)
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Summary for Pond 12P: CB13

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 1.13"    for  2 Yr 24 Hr event
Inflow = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.59 cfs @ 12.09 hrs,  Volume= 0.044 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 23.76' @ 12.09 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.59 cfs @ 12.09 hrs  HW=23.76'   (Free Discharge)
1=Culvert  (Inlet Controls 0.59 cfs @ 2.30 fps)

Summary for Pond 13P: MH4

[58] Hint: Peaked 11.65' above defined flood level
[81] Warning: Exceeded Pond 5P by 14.30' @ 12.09 hrs
[81] Warning: Exceeded Pond 11P by 14.86' @ 12.09 hrs

Inflow Area = 1.774 ac, 71.49% Impervious,  Inflow Depth = 2.30"    for  2 Yr 24 Hr event
Inflow = 4.66 cfs @ 12.09 hrs,  Volume= 0.340 af
Outflow = 4.66 cfs @ 12.09 hrs,  Volume= 0.340 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.66 cfs @ 12.09 hrs,  Volume= 0.340 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 44.70' @ 12.09 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 8.0"  Round Culvert   
L= 104.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=4.65 cfs @ 12.09 hrs  HW=44.63'   (Free Discharge)
1=Culvert  (Barrel Controls 4.65 cfs @ 13.33 fps)

Summary for Pond 14P: MH5

[79] Warning: Submerged Pond 13P Primary device # 1 INLET by 0.69'
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Inflow Area = 2.115 ac, 74.37% Impervious,  Inflow Depth = 2.37"    for  2 Yr 24 Hr event
Inflow = 5.69 cfs @ 12.09 hrs,  Volume= 0.418 af
Outflow = 5.69 cfs @ 12.09 hrs,  Volume= 0.418 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.69 cfs @ 12.09 hrs,  Volume= 0.418 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 27.09' @ 12.09 hrs
Flood Elev= 28.66'

Device Routing     Invert Outlet Devices

#1 Primary 24.33' 12.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.33' / 22.30'   S= 0.0203 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.68 cfs @ 12.09 hrs  HW=27.09'   (Free Discharge)
1=Culvert  (Inlet Controls 5.68 cfs @ 7.23 fps)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=14,531 sf   0.00% Impervious   Runoff Depth=2.30"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=0.88 cfs  0.064 af

Runoff Area=5,370 sf   38.92% Impervious   Runoff Depth=3.20"Subcatchment 2S: Area 2
   Flow Length=103'   Tc=6.0 min   CN=82   Runoff=0.46 cfs  0.033 af

Runoff Area=6,543 sf   11.33% Impervious   Runoff Depth=2.56"Subcatchment 3S: Area 3
   Flow Length=85'   Tc=6.0 min   CN=75   Runoff=0.45 cfs  0.032 af

Runoff Area=11,493 sf   13.35% Impervious   Runoff Depth=2.64"Subcatchment 4S: Area 4
   Flow Length=88'   Tc=6.0 min   CN=76   Runoff=0.82 cfs  0.058 af

Runoff Area=21,710 sf   31.55% Impervious   Runoff Depth=3.01"Subcatchment 5S: Area 5
   Flow Length=94'   Tc=6.0 min   CN=80   Runoff=1.76 cfs  0.125 af

Runoff Area=18,943 sf   52.08% Impervious   Runoff Depth=3.59"Subcatchment 6S: Area 6
   Flow Length=156'   Tc=6.0 min   CN=86   Runoff=1.80 cfs  0.130 af

Runoff Area=34,871 sf   50.12% Impervious   Runoff Depth=3.49"Subcatchment 7S: Area 7
   Flow Length=176'   Tc=6.0 min   CN=85   Runoff=3.24 cfs  0.233 af

Runoff Area=29,602 sf   32.92% Impervious   Runoff Depth=3.10"Subcatchment 8S: Area 8
   Flow Length=269'   Tc=6.9 min   CN=81   Runoff=2.39 cfs  0.176 af

Runoff Area=88,210 sf   11.22% Impervious   Runoff Depth=2.56"Subcatchment 9S: Area 9
   Flow Length=476'   Tc=13.8 min   CN=75   Runoff=4.73 cfs  0.431 af

Runoff Area=20,269 sf   3.58% Impervious   Runoff Depth=2.56"Subcatchment 10S: Area 10
   Flow Length=264'   Tc=6.0 min   CN=75   Runoff=1.39 cfs  0.099 af

Runoff Area=114,065 sf   10.26% Impervious   Runoff Depth=2.64"Subcatchment 11S: Area 11
   Flow Length=466'   Tc=8.6 min   CN=76   Runoff=7.41 cfs  0.577 af

Runoff Area=2,497 sf   52.38% Impervious   Runoff Depth=3.69"Subcatchment 12S: Area 12
   Flow Length=59'   Tc=6.0 min   CN=87   Runoff=0.24 cfs  0.018 af

Runoff Area=17,051 sf   72.28% Impervious   Runoff Depth=4.11"Subcatchment 13S: Area 13
   Flow Length=130'   Tc=6.0 min   CN=91   Runoff=1.80 cfs  0.134 af

Runoff Area=13,439 sf   83.18% Impervious   Runoff Depth=4.44"Subcatchment 14aS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=1.49 cfs  0.114 af

Runoff Area=12,629 sf   83.92% Impervious   Runoff Depth=4.44"Subcatchment 14bS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=1.40 cfs  0.107 af

Runoff Area=7,058 sf   86.09% Impervious   Runoff Depth=4.55"Subcatchment 15S: Area 15
   Flow Length=91'   Tc=6.0 min   CN=95   Runoff=0.79 cfs  0.061 af
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Runoff Area=7,789 sf   92.26% Impervious   Runoff Depth=4.66"Subcatchment 16S: Area 16
   Flow Length=81'   Tc=6.0 min   CN=96   Runoff=0.88 cfs  0.069 af

Runoff Area=13,340 sf   74.29% Impervious   Runoff Depth=4.11"Subcatchment 17S: Area 17
   Flow Length=95'   Tc=6.0 min   CN=91   Runoff=1.41 cfs  0.105 af

Runoff Area=12,020 sf   88.79% Impervious   Runoff Depth=4.55"Subcatchment 18S: Area 18
   Flow Length=80'   Tc=6.0 min   CN=95   Runoff=1.35 cfs  0.105 af

Runoff Area=16,707 sf   16.39% Impervious   Runoff Depth=2.56"Subcatchment 19S: Area 19
   Flow Length=289'   Tc=6.0 min   CN=75   Runoff=1.15 cfs  0.082 af

Runoff Area=69,477 sf   12.27% Impervious   Runoff Depth=2.47"Subcatchment 20S: Area 20
   Flow Length=230'   Tc=7.9 min   CN=74   Runoff=4.30 cfs  0.328 af

Runoff Area=30,013 sf   12.04% Impervious   Runoff Depth=2.47"Subcatchment 21S: Area 21
   Flow Length=332'   Tc=7.4 min   CN=74   Runoff=1.89 cfs  0.142 af

   Inflow=37.61 cfs  3.019 afReach 1R: Charles River
   Outflow=37.61 cfs  3.019 af

   Inflow=0.88 cfs  0.064 afReach 2R: Office Park
   Outflow=0.88 cfs  0.064 af

   Inflow=0.45 cfs  0.032 afReach 3R: Low Point
   Outflow=0.45 cfs  0.032 af

   Inflow=6.88 cfs  0.640 afReach 4R: Talcott Ave
   Outflow=6.88 cfs  0.640 af

   Inflow=5.81 cfs  0.416 afReach 5R: 24" Drain System
   Outflow=5.81 cfs  0.416 af

   Inflow=3.24 cfs  0.233 afReach 6R: CB3 8" Clay
   Outflow=3.24 cfs  0.233 af

   Inflow=6.05 cfs  0.458 afReach 7R: CB6 - 8"
   Outflow=6.05 cfs  0.458 af

   Inflow=4.25 cfs  0.323 afReach 8R: CB7 - 6"
   Outflow=4.25 cfs  0.323 af

   Inflow=1.39 cfs  0.099 afReach 11R: MH7
   Outflow=1.39 cfs  0.099 af

   Inflow=16.97 cfs  1.251 afReach 15R: MH6
   Outflow=16.97 cfs  1.251 af

   Inflow=1.40 cfs  0.107 afReach 16R: Arsenal Park Phase A
   Outflow=1.40 cfs  0.107 af
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   Inflow=2.76 cfs  0.209 afReach 19R: CB9
   Outflow=2.76 cfs  0.209 af

   Inflow=1.35 cfs  0.105 afReach 20R: CB8 - 10"
   Outflow=1.35 cfs  0.105 af

   Inflow=1.68 cfs  0.131 afReach 21R: CB11 - 10"
   Outflow=1.68 cfs  0.131 af

   Inflow=0.88 cfs  0.069 afReach 22R: CB10 - 10"
   Outflow=0.88 cfs  0.069 af

Peak Elev=34.57'   Inflow=0.82 cfs  0.058 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=0.82 cfs  0.058 af

Peak Elev=34.02'   Inflow=1.76 cfs  0.125 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0169 '/'   Outflow=1.76 cfs  0.125 af

Peak Elev=36.01'   Inflow=4.99 cfs  0.358 afPond 3P: MH1
12.0"  Round Culvert  n=0.013  L=176.0'  S=0.0051 '/'   Outflow=4.99 cfs  0.358 af

Peak Elev=31.36'   Inflow=0.82 cfs  0.058 afPond 4P: MH2
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=0.82 cfs  0.058 af

Peak Elev=31.18'   Inflow=1.80 cfs  0.130 afPond 5P: CB4
8.0"  Round Culvert  n=0.013  L=67.0'  S=0.0478 '/'   Outflow=1.80 cfs  0.130 af

Peak Elev=29.88'   Inflow=0.24 cfs  0.018 afPond 11P: CB12
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=0.24 cfs  0.018 af

Peak Elev=24.32'   Inflow=1.39 cfs  0.099 afPond 12P: CB13
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=1.39 cfs  0.099 af

Peak Elev=84.36'   Inflow=8.09 cfs  0.605 afPond 13P: MH4
8.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=8.09 cfs  0.605 af

Peak Elev=34.45'   Inflow=9.77 cfs  0.736 afPond 14P: MH5
12.0"  Round Culvert  n=0.013  L=100.0'  S=0.0203 '/'   Outflow=9.77 cfs  0.736 af

Total Runoff Area = 13.031 ac   Runoff Volume = 3.222 af   Average Runoff Depth = 2.97"
72.74% Pervious = 9.478 ac     27.26% Impervious = 3.553 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 0.88 cfs @ 12.10 hrs,  Volume= 0.064 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

14,531 72 Woods/grass comb., Good, HSG C

14,531 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 0.46 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

3,280 72 Woods/grass comb., Good, HSG C
2,090 98 Paved parking, HSG C

5,370 82 Weighted Average
3,280 61.08% Pervious Area
2,090 38.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.7 29 0.1380 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 15 0.0130 0.57 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.2 32 0.0220 3.01 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

0.4 27 0.0660 1.28 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

4.7 103 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

4,138 72 Woods/grass comb., Good, HSG C
741 98 Paved parking, HSG C

1,664 74 >75% Grass cover, Good, HSG C

6,543 75 Weighted Average
5,802 88.67% Pervious Area

741 11.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 27 0.0330 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

1.4 58 0.0100 0.70 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.2 85 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

4,237 72 Woods/grass comb., Good, HSG C
1,534 98 Paved parking, HSG C
5,722 74 >75% Grass cover, Good, HSG C

11,493 76 Weighted Average
9,959 86.65% Pervious Area
1,534 13.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 17 0.0120 0.07 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

1.8 71 0.0170 0.65 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.0 88 Total
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Summary for Subcatchment 5S: Area 5

Runoff = 1.76 cfs @ 12.09 hrs,  Volume= 0.125 af,  Depth= 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

14,860 72 Woods/grass comb., Good, HSG C
6,850 98 Paved parking, HSG C

21,710 80 Weighted Average
14,860 68.45% Pervious Area
6,850 31.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 30 0.1070 0.12 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.2 25 0.1200 2.42 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.2 39 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.6 94 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 1.80 cfs @ 12.09 hrs,  Volume= 0.130 af,  Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

4,982 72 Woods/grass comb., Good, HSG C
9,865 98 Paved parking, HSG C
4,096 74 >75% Grass cover, Good, HSG C

18,943 86 Weighted Average
9,078 47.92% Pervious Area
9,865 52.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 20 0.0600 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.9 38 0.0210 0.72 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.7 98 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.4 156 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 3.24 cfs @ 12.09 hrs,  Volume= 0.233 af,  Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

11,525 72 Woods/grass comb., Good, HSG C
17,477 98 Paved parking, HSG C
5,869 74 >75% Grass cover, Good, HSG C

34,871 85 Weighted Average
17,394 49.88% Pervious Area
17,477 50.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 32 0.0840 1.45 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 114 0.0120 2.22 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 176 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 8S: Area 8

Runoff = 2.39 cfs @ 12.10 hrs,  Volume= 0.176 af,  Depth= 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

12,065 72 Woods/grass comb., Good, HSG C
9,744 98 Paved parking, HSG C
7,793 74 >75% Grass cover, Good, HSG C

29,602 81 Weighted Average
19,858 67.08% Pervious Area
9,744 32.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.9 17 0.0120 0.10 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.8 68 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 72 0.0280 3.40 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

2.8 112 0.0180 0.67 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

6.9 269 Total

Summary for Subcatchment 9S: Area 9

Runoff = 4.73 cfs @ 12.19 hrs,  Volume= 0.431 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

51,744 72 Woods/grass comb., Good, HSG C
9,900 98 Paved parking, HSG C

26,000 74 >75% Grass cover, Good, HSG C
566 70 Woods, Good, HSG C

88,210 75 Weighted Average
78,310 88.78% Pervious Area
9,900 11.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 37 0.0050 0.08 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

5.2 352 0.0260 1.13 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 87 0.0820 1.43 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

13.8 476 Total

Summary for Subcatchment 10S: Area 10

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"
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Area (sf) CN Description

19,544 74 >75% Grass cover, Good, HSG C
725 98 Paved parking, HSG C

20,269 75 Weighted Average
19,544 96.42% Pervious Area

725 3.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 22 0.1410 0.28 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

3.0 242 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.3 264 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 11S: Area 11

Runoff = 7.41 cfs @ 12.12 hrs,  Volume= 0.577 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

19,015 70 Woods, Good, HSG C
11,700 98 Paved parking, HSG C
83,350 74 >75% Grass cover, Good, HSG C

114,065 76 Weighted Average
102,365 89.74% Pervious Area
11,700 10.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 22 0.0140 0.11 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.8 370 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.5 74 0.2110 2.30 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

8.6 466 Total

Summary for Subcatchment 12S: Area 12

Runoff = 0.24 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth= 3.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"
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Area (sf) CN Description

1,189 74 >75% Grass cover, Good, HSG C
1,308 98 Paved parking, HSG C

2,497 87 Weighted Average
1,189 47.62% Pervious Area
1,308 52.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 15 0.1070 0.23 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.3 44 0.1410 2.63 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 59 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Area 13

Runoff = 1.80 cfs @ 12.08 hrs,  Volume= 0.134 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

4,727 74 >75% Grass cover, Good, HSG C
12,324 98 Paved parking, HSG C

17,051 91 Weighted Average
4,727 27.72% Pervious Area

12,324 72.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 21 0.0070 0.67 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 62 0.0120 2.22 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.2 47 0.0090 0.66 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

2.2 130 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14aS: Area 14

Runoff = 1.49 cfs @ 12.08 hrs,  Volume= 0.114 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"
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Area (sf) CN Description

2,261 74 >75% Grass cover, Good, HSG C
11,178 98 Paved parking, HSG C

13,439 94 Weighted Average
2,261 16.82% Pervious Area

11,178 83.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14bS: Area 14

Runoff = 1.40 cfs @ 12.08 hrs,  Volume= 0.107 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

2,031 74 >75% Grass cover, Good, HSG C
10,598 98 Paved parking, HSG C

12,629 94 Weighted Average
2,031 16.08% Pervious Area

10,598 83.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 15S: Area 15

Runoff = 0.79 cfs @ 12.08 hrs,  Volume= 0.061 af,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

982 74 >75% Grass cover, Good, HSG C
6,076 98 Paved parking, HSG C

7,058 95 Weighted Average
982 13.91% Pervious Area

6,076 86.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 14 0.1710 0.27 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.6 77 0.0130 2.31 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.5 91 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 0.88 cfs @ 12.08 hrs,  Volume= 0.069 af,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

603 70 Woods, Good, HSG C
7,186 98 Paved parking, HSG C

7,789 96 Weighted Average
603 7.74% Pervious Area

7,186 92.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 21 0.0050 0.58 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0250 3.21 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 81 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 17S: Area 17

Runoff = 1.41 cfs @ 12.08 hrs,  Volume= 0.105 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

3,430 70 Woods, Good, HSG C
9,910 98 Paved parking, HSG C

13,340 91 Weighted Average
3,430 25.71% Pervious Area
9,910 74.29% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 22 0.0110 0.81 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0170 2.65 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.3 21 0.0620 1.24 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

1.1 95 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 1.35 cfs @ 12.08 hrs,  Volume= 0.105 af,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

1,348 70 Woods, Good, HSG C
10,672 98 Paved parking, HSG C

12,020 95 Weighted Average
1,348 11.21% Pervious Area

10,672 88.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 20 0.0130 0.85 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0300 3.52 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 19S: Area 19

Runoff = 1.15 cfs @ 12.09 hrs,  Volume= 0.082 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

13,969 70 Woods, Good, HSG C
2,738 98 Paved parking, HSG C

16,707 75 Weighted Average
13,969 83.61% Pervious Area
2,738 16.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 82 0.3080 2.77 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

2.4 134 0.0180 0.94 Shallow Concentrated Flow, Shallow Conc - 3
Short Grass Pasture   Kv= 7.0 fps

3.6 289 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 20S: Area 20

Runoff = 4.30 cfs @ 12.12 hrs,  Volume= 0.328 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

58,183 70 Woods, Good, HSG C
2,769 74 >75% Grass cover, Good, HSG C
8,525 98 Paved parking, HSG C

69,477 74 Weighted Average
60,952 87.73% Pervious Area
8,525 12.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0530 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.6 90 0.2780 2.64 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

1.8 110 0.0220 1.04 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

7.9 230 Total

Summary for Subcatchment 21S: Area 21

Runoff = 1.89 cfs @ 12.11 hrs,  Volume= 0.142 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"
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Area (sf) CN Description

21,600 70 Woods, Good, HSG C
3,613 98 Paved parking, HSG C
4,800 74 >75% Grass cover, Good, HSG C

30,013 74 Weighted Average
26,400 87.96% Pervious Area
3,613 12.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 32 0.0190 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.4 186 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 114 0.1400 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

7.4 332 Total

Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.257 ac, 26.86% Impervious,  Inflow Depth = 2.96"    for  10 Yr 24 Hr event
Inflow = 37.61 cfs @ 12.10 hrs,  Volume= 3.019 af
Outflow = 37.61 cfs @ 12.10 hrs,  Volume= 3.019 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.334 ac, 0.00% Impervious,  Inflow Depth = 2.30"    for  10 Yr 24 Hr event
Inflow = 0.88 cfs @ 12.10 hrs,  Volume= 0.064 af
Outflow = 0.88 cfs @ 12.10 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 3R: Low Point

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.150 ac, 11.33% Impervious,  Inflow Depth = 2.56"    for  10 Yr 24 Hr event
Inflow = 0.45 cfs @ 12.09 hrs,  Volume= 0.032 af
Outflow = 0.45 cfs @ 12.09 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.828 ac, 17.64% Impervious,  Inflow Depth = 2.71"    for  10 Yr 24 Hr event
Inflow = 6.88 cfs @ 12.15 hrs,  Volume= 0.640 af
Outflow = 6.88 cfs @ 12.15 hrs,  Volume= 0.640 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 5R: 24" Drain System

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.563 ac, 37.99% Impervious,  Inflow Depth = 3.19"    for  10 Yr 24 Hr event
Inflow = 5.81 cfs @ 12.09 hrs,  Volume= 0.416 af
Outflow = 5.81 cfs @ 12.09 hrs,  Volume= 0.416 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 6R: CB3 8" Clay

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.801 ac, 50.12% Impervious,  Inflow Depth = 3.49"    for  10 Yr 24 Hr event
Inflow = 3.24 cfs @ 12.09 hrs,  Volume= 0.233 af
Outflow = 3.24 cfs @ 12.09 hrs,  Volume= 0.233 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 7R: CB6 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.282 ac, 78.93% Impervious,  Inflow Depth = 4.28"    for  10 Yr 24 Hr event
Inflow = 6.05 cfs @ 12.08 hrs,  Volume= 0.458 af
Outflow = 6.05 cfs @ 12.08 hrs,  Volume= 0.458 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 8R: CB7 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.891 ac, 81.86% Impervious,  Inflow Depth = 4.36"    for  10 Yr 24 Hr event
Inflow = 4.25 cfs @ 12.08 hrs,  Volume= 0.323 af
Outflow = 4.25 cfs @ 12.08 hrs,  Volume= 0.323 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 11R: MH7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 2.56"    for  10 Yr 24 Hr event
Inflow = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af
Outflow = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 15R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.143 ac, 52.70% Impervious,  Inflow Depth = 3.62"    for  10 Yr 24 Hr event
Inflow = 16.97 cfs @ 12.09 hrs,  Volume= 1.251 af
Outflow = 16.97 cfs @ 12.09 hrs,  Volume= 1.251 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 16R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.290 ac, 83.92% Impervious,  Inflow Depth = 4.44"    for  10 Yr 24 Hr event
Inflow = 1.40 cfs @ 12.08 hrs,  Volume= 0.107 af
Outflow = 1.40 cfs @ 12.08 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 19R: CB9

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.582 ac, 81.16% Impervious,  Inflow Depth = 4.32"    for  10 Yr 24 Hr event
Inflow = 2.76 cfs @ 12.08 hrs,  Volume= 0.209 af
Outflow = 2.76 cfs @ 12.08 hrs,  Volume= 0.209 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 20R: CB8 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.276 ac, 88.79% Impervious,  Inflow Depth = 4.55"    for  10 Yr 24 Hr event
Inflow = 1.35 cfs @ 12.08 hrs,  Volume= 0.105 af
Outflow = 1.35 cfs @ 12.08 hrs,  Volume= 0.105 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 21R: CB11 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.341 ac, 89.32% Impervious,  Inflow Depth = 4.61"    for  10 Yr 24 Hr event
Inflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.131 af
Outflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.131 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 22R: CB10 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.179 ac, 92.26% Impervious,  Inflow Depth = 4.66"    for  10 Yr 24 Hr event
Inflow = 0.88 cfs @ 12.08 hrs,  Volume= 0.069 af
Outflow = 0.88 cfs @ 12.08 hrs,  Volume= 0.069 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond 1P: CB1

[58] Hint: Peaked 0.57' above defined flood level

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 2.64"    for  10 Yr 24 Hr event
Inflow = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.57' @ 12.09 hrs
Flood Elev= 34.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.82 cfs @ 12.09 hrs  HW=34.57'   (Free Discharge)
1=8" Clay Pipe  (Inlet Controls 0.82 cfs @ 2.57 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.498 ac, 31.55% Impervious,  Inflow Depth = 3.01"    for  10 Yr 24 Hr event
Inflow = 1.76 cfs @ 12.09 hrs,  Volume= 0.125 af
Outflow = 1.76 cfs @ 12.09 hrs,  Volume= 0.125 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.76 cfs @ 12.09 hrs,  Volume= 0.125 af
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.02' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 118.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0169 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.75 cfs @ 12.09 hrs  HW=34.02'   (Free Discharge)
1=12" RCP  (Inlet Controls 1.75 cfs @ 2.89 fps)

Summary for Pond 3P: MH1

[58] Hint: Peaked 1.01' above defined flood level
[81] Warning: Exceeded Pond 2P by 1.98' @ 12.09 hrs

Inflow Area = 1.299 ac, 42.99% Impervious,  Inflow Depth = 3.30"    for  10 Yr 24 Hr event
Inflow = 4.99 cfs @ 12.09 hrs,  Volume= 0.358 af
Outflow = 4.99 cfs @ 12.09 hrs,  Volume= 0.358 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.99 cfs @ 12.09 hrs,  Volume= 0.358 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 36.01' @ 12.09 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 12.0"  Round 12" RCP   
L= 176.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 30.60'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.99 cfs @ 12.09 hrs  HW=36.00'   (Free Discharge)
1=12" RCP  (Barrel Controls 4.99 cfs @ 6.35 fps)

Summary for Pond 4P: MH2

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.06'

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 2.64"    for  10 Yr 24 Hr event
Inflow = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.09 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 31.36' @ 12.09 hrs
Flood Elev= 36.86'
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Device Routing     Invert Outlet Devices

#1 Primary 30.90' 12.0"  Round 12" RCP   
L= 34.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.82 cfs @ 12.09 hrs  HW=31.36'   (Free Discharge)
1=12" RCP  (Inlet Controls 0.82 cfs @ 2.31 fps)

Summary for Pond 5P: CB4

Inflow Area = 0.435 ac, 52.08% Impervious,  Inflow Depth = 3.59"    for  10 Yr 24 Hr event
Inflow = 1.80 cfs @ 12.09 hrs,  Volume= 0.130 af
Outflow = 1.80 cfs @ 12.09 hrs,  Volume= 0.130 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.80 cfs @ 12.09 hrs,  Volume= 0.130 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 31.18' @ 12.09 hrs
Flood Elev= 35.70'

Device Routing     Invert Outlet Devices

#1 Primary 29.70' 8.0"  Round Culvert   
L= 67.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 26.50'   S= 0.0478 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.80 cfs @ 12.09 hrs  HW=31.18'   (Free Discharge)
1=Culvert  (Inlet Controls 1.80 cfs @ 5.15 fps)

Summary for Pond 11P: CB12

Inflow Area = 0.057 ac, 52.38% Impervious,  Inflow Depth = 3.69"    for  10 Yr 24 Hr event
Inflow = 0.24 cfs @ 12.09 hrs,  Volume= 0.018 af
Outflow = 0.24 cfs @ 12.09 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.24 cfs @ 12.09 hrs,  Volume= 0.018 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 29.88' @ 12.09 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round Culvert   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.24 cfs @ 12.09 hrs  HW=29.87'   (Free Discharge)
1=Culvert  (Inlet Controls 0.24 cfs @ 1.79 fps)
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Summary for Pond 12P: CB13

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 2.56"    for  10 Yr 24 Hr event
Inflow = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af
Outflow = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.39 cfs @ 12.09 hrs,  Volume= 0.099 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 24.32' @ 12.09 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.39 cfs @ 12.09 hrs  HW=24.32'   (Free Discharge)
1=Culvert  (Inlet Controls 1.39 cfs @ 3.99 fps)

Summary for Pond 13P: MH4

[58] Hint: Peaked 51.31' above defined flood level
[81] Warning: Exceeded Pond 5P by 52.98' @ 12.08 hrs
[81] Warning: Exceeded Pond 11P by 54.28' @ 12.08 hrs

Inflow Area = 1.774 ac, 71.49% Impervious,  Inflow Depth = 4.09"    for  10 Yr 24 Hr event
Inflow = 8.09 cfs @ 12.08 hrs,  Volume= 0.605 af
Outflow = 8.09 cfs @ 12.08 hrs,  Volume= 0.605 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.09 cfs @ 12.08 hrs,  Volume= 0.605 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 84.36' @ 12.08 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 8.0"  Round Culvert   
L= 104.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=8.08 cfs @ 12.08 hrs  HW=84.14'   (Free Discharge)
1=Culvert  (Barrel Controls 8.08 cfs @ 23.15 fps)

Summary for Pond 14P: MH5

[58] Hint: Peaked 5.79' above defined flood level
[79] Warning: Submerged Pond 13P Primary device # 1 INLET by 8.01'
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Inflow Area = 2.115 ac, 74.37% Impervious,  Inflow Depth = 4.18"    for  10 Yr 24 Hr event
Inflow = 9.77 cfs @ 12.08 hrs,  Volume= 0.736 af
Outflow = 9.77 cfs @ 12.08 hrs,  Volume= 0.736 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.77 cfs @ 12.08 hrs,  Volume= 0.736 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.45' @ 12.08 hrs
Flood Elev= 28.66'

Device Routing     Invert Outlet Devices

#1 Primary 24.33' 12.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.33' / 22.30'   S= 0.0203 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=9.75 cfs @ 12.08 hrs  HW=34.41'   (Free Discharge)
1=Culvert  (Barrel Controls 9.75 cfs @ 12.42 fps)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=14,531 sf   0.00% Impervious   Runoff Depth=3.25"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=1.26 cfs  0.090 af

Runoff Area=5,370 sf   38.92% Impervious   Runoff Depth=4.27"Subcatchment 2S: Area 2
   Flow Length=103'   Tc=6.0 min   CN=82   Runoff=0.61 cfs  0.044 af

Runoff Area=6,543 sf   11.33% Impervious   Runoff Depth=3.55"Subcatchment 3S: Area 3
   Flow Length=85'   Tc=6.0 min   CN=75   Runoff=0.63 cfs  0.044 af

Runoff Area=11,493 sf   13.35% Impervious   Runoff Depth=3.65"Subcatchment 4S: Area 4
   Flow Length=88'   Tc=6.0 min   CN=76   Runoff=1.13 cfs  0.080 af

Runoff Area=21,710 sf   31.55% Impervious   Runoff Depth=4.06"Subcatchment 5S: Area 5
   Flow Length=94'   Tc=6.0 min   CN=80   Runoff=2.36 cfs  0.169 af

Runoff Area=18,943 sf   52.08% Impervious   Runoff Depth=4.70"Subcatchment 6S: Area 6
   Flow Length=156'   Tc=6.0 min   CN=86   Runoff=2.34 cfs  0.170 af

Runoff Area=34,871 sf   50.12% Impervious   Runoff Depth=4.60"Subcatchment 7S: Area 7
   Flow Length=176'   Tc=6.0 min   CN=85   Runoff=4.22 cfs  0.307 af

Runoff Area=29,602 sf   32.92% Impervious   Runoff Depth=4.17"Subcatchment 8S: Area 8
   Flow Length=269'   Tc=6.9 min   CN=81   Runoff=3.19 cfs  0.236 af

Runoff Area=88,210 sf   11.22% Impervious   Runoff Depth=3.55"Subcatchment 9S: Area 9
   Flow Length=476'   Tc=13.8 min   CN=75   Runoff=6.59 cfs  0.599 af

Runoff Area=20,269 sf   3.58% Impervious   Runoff Depth=3.55"Subcatchment 10S: Area 10
   Flow Length=264'   Tc=6.0 min   CN=75   Runoff=1.94 cfs  0.138 af

Runoff Area=114,065 sf   10.26% Impervious   Runoff Depth=3.65"Subcatchment 11S: Area 11
   Flow Length=466'   Tc=8.6 min   CN=76   Runoff=10.24 cfs  0.796 af

Runoff Area=2,497 sf   52.38% Impervious   Runoff Depth=4.81"Subcatchment 12S: Area 12
   Flow Length=59'   Tc=6.0 min   CN=87   Runoff=0.31 cfs  0.023 af

Runoff Area=17,051 sf   72.28% Impervious   Runoff Depth=5.26"Subcatchment 13S: Area 13
   Flow Length=130'   Tc=6.0 min   CN=91   Runoff=2.28 cfs  0.172 af

Runoff Area=13,439 sf   83.18% Impervious   Runoff Depth=5.60"Subcatchment 14aS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=1.86 cfs  0.144 af

Runoff Area=12,629 sf   83.92% Impervious   Runoff Depth=5.60"Subcatchment 14bS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=1.74 cfs  0.135 af

Runoff Area=7,058 sf   86.09% Impervious   Runoff Depth=5.72"Subcatchment 15S: Area 15
   Flow Length=91'   Tc=6.0 min   CN=95   Runoff=0.98 cfs  0.077 af
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Runoff Area=7,789 sf   92.26% Impervious   Runoff Depth=5.84"Subcatchment 16S: Area 16
   Flow Length=81'   Tc=6.0 min   CN=96   Runoff=1.09 cfs  0.087 af

Runoff Area=13,340 sf   74.29% Impervious   Runoff Depth=5.26"Subcatchment 17S: Area 17
   Flow Length=95'   Tc=6.0 min   CN=91   Runoff=1.78 cfs  0.134 af

Runoff Area=12,020 sf   88.79% Impervious   Runoff Depth=5.72"Subcatchment 18S: Area 18
   Flow Length=80'   Tc=6.0 min   CN=95   Runoff=1.68 cfs  0.132 af

Runoff Area=16,707 sf   16.39% Impervious   Runoff Depth=3.55"Subcatchment 19S: Area 19
   Flow Length=289'   Tc=6.0 min   CN=75   Runoff=1.60 cfs  0.113 af

Runoff Area=69,477 sf   12.27% Impervious   Runoff Depth=3.45"Subcatchment 20S: Area 20
   Flow Length=230'   Tc=7.9 min   CN=74   Runoff=6.04 cfs  0.458 af

Runoff Area=30,013 sf   12.04% Impervious   Runoff Depth=3.45"Subcatchment 21S: Area 21
   Flow Length=332'   Tc=7.4 min   CN=74   Runoff=2.65 cfs  0.198 af

   Inflow=50.66 cfs  4.077 afReach 1R: Charles River
   Outflow=50.66 cfs  4.077 af

   Inflow=1.26 cfs  0.090 afReach 2R: Office Park
   Outflow=1.26 cfs  0.090 af

   Inflow=0.63 cfs  0.044 afReach 3R: Low Point
   Outflow=0.63 cfs  0.044 af

   Inflow=9.47 cfs  0.879 afReach 4R: Talcott Ave
   Outflow=9.47 cfs  0.879 af

   Inflow=7.71 cfs  0.556 afReach 5R: 24" Drain System
   Outflow=7.71 cfs  0.556 af

   Inflow=4.22 cfs  0.307 afReach 6R: CB3 8" Clay
   Outflow=4.22 cfs  0.307 af

   Inflow=7.59 cfs  0.581 afReach 7R: CB6 - 8"
   Outflow=7.59 cfs  0.581 af

   Inflow=5.31 cfs  0.410 afReach 8R: CB7 - 6"
   Outflow=5.31 cfs  0.410 af

   Inflow=1.94 cfs  0.138 afReach 11R: MH7
   Outflow=1.94 cfs  0.138 af

   Inflow=21.96 cfs  1.632 afReach 15R: MH6
   Outflow=21.96 cfs  1.632 af

   Inflow=1.74 cfs  0.135 afReach 16R: Arsenal Park Phase A
   Outflow=1.74 cfs  0.135 af
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   Inflow=3.46 cfs  0.266 afReach 19R: CB9
   Outflow=3.46 cfs  0.266 af

   Inflow=1.68 cfs  0.132 afReach 20R: CB8 - 10"
   Outflow=1.68 cfs  0.132 af

   Inflow=2.08 cfs  0.164 afReach 21R: CB11 - 10"
   Outflow=2.08 cfs  0.164 af

   Inflow=1.09 cfs  0.087 afReach 22R: CB10 - 10"
   Outflow=1.09 cfs  0.087 af

Peak Elev=34.78'   Inflow=1.13 cfs  0.080 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=1.13 cfs  0.080 af

Peak Elev=34.19'   Inflow=2.36 cfs  0.169 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0169 '/'   Outflow=2.36 cfs  0.169 af

Peak Elev=39.26'   Inflow=6.58 cfs  0.475 afPond 3P: MH1
12.0"  Round Culvert  n=0.013  L=176.0'  S=0.0051 '/'   Outflow=6.58 cfs  0.475 af

Peak Elev=31.45'   Inflow=1.13 cfs  0.080 afPond 4P: MH2
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=1.13 cfs  0.080 af

Peak Elev=31.96'   Inflow=2.34 cfs  0.170 afPond 5P: CB4
8.0"  Round Culvert  n=0.013  L=67.0'  S=0.0478 '/'   Outflow=2.34 cfs  0.170 af

Peak Elev=29.92'   Inflow=0.31 cfs  0.023 afPond 11P: CB12
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=0.31 cfs  0.023 af

Peak Elev=24.96'   Inflow=1.94 cfs  0.138 afPond 12P: CB13
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=1.94 cfs  0.138 af

Peak Elev=119.91'   Inflow=10.24 cfs  0.775 afPond 13P: MH4
8.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=10.24 cfs  0.775 af

Peak Elev=41.01'   Inflow=12.32 cfs  0.939 afPond 14P: MH5
12.0"  Round Culvert  n=0.013  L=100.0'  S=0.0203 '/'   Outflow=12.32 cfs  0.939 af

Total Runoff Area = 13.031 ac   Runoff Volume = 4.347 af   Average Runoff Depth = 4.00"
72.74% Pervious = 9.478 ac     27.26% Impervious = 3.553 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 1.26 cfs @ 12.09 hrs,  Volume= 0.090 af,  Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

14,531 72 Woods/grass comb., Good, HSG C

14,531 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 0.61 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

3,280 72 Woods/grass comb., Good, HSG C
2,090 98 Paved parking, HSG C

5,370 82 Weighted Average
3,280 61.08% Pervious Area
2,090 38.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.7 29 0.1380 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 15 0.0130 0.57 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.2 32 0.0220 3.01 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

0.4 27 0.0660 1.28 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

4.7 103 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 0.63 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

4,138 72 Woods/grass comb., Good, HSG C
741 98 Paved parking, HSG C

1,664 74 >75% Grass cover, Good, HSG C

6,543 75 Weighted Average
5,802 88.67% Pervious Area

741 11.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 27 0.0330 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

1.4 58 0.0100 0.70 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.2 85 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af,  Depth= 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

4,237 72 Woods/grass comb., Good, HSG C
1,534 98 Paved parking, HSG C
5,722 74 >75% Grass cover, Good, HSG C

11,493 76 Weighted Average
9,959 86.65% Pervious Area
1,534 13.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 17 0.0120 0.07 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

1.8 71 0.0170 0.65 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.0 88 Total
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Summary for Subcatchment 5S: Area 5

Runoff = 2.36 cfs @ 12.09 hrs,  Volume= 0.169 af,  Depth= 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

14,860 72 Woods/grass comb., Good, HSG C
6,850 98 Paved parking, HSG C

21,710 80 Weighted Average
14,860 68.45% Pervious Area
6,850 31.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 30 0.1070 0.12 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.2 25 0.1200 2.42 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.2 39 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.6 94 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 2.34 cfs @ 12.09 hrs,  Volume= 0.170 af,  Depth= 4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

4,982 72 Woods/grass comb., Good, HSG C
9,865 98 Paved parking, HSG C
4,096 74 >75% Grass cover, Good, HSG C

18,943 86 Weighted Average
9,078 47.92% Pervious Area
9,865 52.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 20 0.0600 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.9 38 0.0210 0.72 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.7 98 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.4 156 Total,  Increased to minimum Tc = 6.0 min

Page 117 of 338



Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"Arsenal Park - Existing Conditions Final 60% - REV
  Printed  3/20/2021Prepared by CDM

Page 52HydroCAD® 10.00-16  s/n M14598  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: Area 7

Runoff = 4.22 cfs @ 12.09 hrs,  Volume= 0.307 af,  Depth= 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

11,525 72 Woods/grass comb., Good, HSG C
17,477 98 Paved parking, HSG C
5,869 74 >75% Grass cover, Good, HSG C

34,871 85 Weighted Average
17,394 49.88% Pervious Area
17,477 50.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 32 0.0840 1.45 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 114 0.0120 2.22 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 176 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 8S: Area 8

Runoff = 3.19 cfs @ 12.10 hrs,  Volume= 0.236 af,  Depth= 4.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

12,065 72 Woods/grass comb., Good, HSG C
9,744 98 Paved parking, HSG C
7,793 74 >75% Grass cover, Good, HSG C

29,602 81 Weighted Average
19,858 67.08% Pervious Area
9,744 32.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.9 17 0.0120 0.10 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.8 68 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 72 0.0280 3.40 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

2.8 112 0.0180 0.67 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

6.9 269 Total

Summary for Subcatchment 9S: Area 9

Runoff = 6.59 cfs @ 12.19 hrs,  Volume= 0.599 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

51,744 72 Woods/grass comb., Good, HSG C
9,900 98 Paved parking, HSG C

26,000 74 >75% Grass cover, Good, HSG C
566 70 Woods, Good, HSG C

88,210 75 Weighted Average
78,310 88.78% Pervious Area
9,900 11.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 37 0.0050 0.08 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

5.2 352 0.0260 1.13 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 87 0.0820 1.43 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

13.8 476 Total

Summary for Subcatchment 10S: Area 10

Runoff = 1.94 cfs @ 12.09 hrs,  Volume= 0.138 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"
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Area (sf) CN Description

19,544 74 >75% Grass cover, Good, HSG C
725 98 Paved parking, HSG C

20,269 75 Weighted Average
19,544 96.42% Pervious Area

725 3.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 22 0.1410 0.28 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

3.0 242 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.3 264 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 11S: Area 11

Runoff = 10.24 cfs @ 12.12 hrs,  Volume= 0.796 af,  Depth= 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

19,015 70 Woods, Good, HSG C
11,700 98 Paved parking, HSG C
83,350 74 >75% Grass cover, Good, HSG C

114,065 76 Weighted Average
102,365 89.74% Pervious Area
11,700 10.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 22 0.0140 0.11 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.8 370 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.5 74 0.2110 2.30 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

8.6 466 Total

Summary for Subcatchment 12S: Area 12

Runoff = 0.31 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"
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Area (sf) CN Description

1,189 74 >75% Grass cover, Good, HSG C
1,308 98 Paved parking, HSG C

2,497 87 Weighted Average
1,189 47.62% Pervious Area
1,308 52.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 15 0.1070 0.23 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.3 44 0.1410 2.63 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 59 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Area 13

Runoff = 2.28 cfs @ 12.08 hrs,  Volume= 0.172 af,  Depth= 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

4,727 74 >75% Grass cover, Good, HSG C
12,324 98 Paved parking, HSG C

17,051 91 Weighted Average
4,727 27.72% Pervious Area

12,324 72.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 21 0.0070 0.67 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 62 0.0120 2.22 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.2 47 0.0090 0.66 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

2.2 130 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14aS: Area 14

Runoff = 1.86 cfs @ 12.08 hrs,  Volume= 0.144 af,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"
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Area (sf) CN Description

2,261 74 >75% Grass cover, Good, HSG C
11,178 98 Paved parking, HSG C

13,439 94 Weighted Average
2,261 16.82% Pervious Area

11,178 83.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14bS: Area 14

Runoff = 1.74 cfs @ 12.08 hrs,  Volume= 0.135 af,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

2,031 74 >75% Grass cover, Good, HSG C
10,598 98 Paved parking, HSG C

12,629 94 Weighted Average
2,031 16.08% Pervious Area

10,598 83.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 15S: Area 15

Runoff = 0.98 cfs @ 12.08 hrs,  Volume= 0.077 af,  Depth= 5.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

982 74 >75% Grass cover, Good, HSG C
6,076 98 Paved parking, HSG C

7,058 95 Weighted Average
982 13.91% Pervious Area

6,076 86.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 14 0.1710 0.27 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.6 77 0.0130 2.31 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.5 91 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 1.09 cfs @ 12.08 hrs,  Volume= 0.087 af,  Depth= 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

603 70 Woods, Good, HSG C
7,186 98 Paved parking, HSG C

7,789 96 Weighted Average
603 7.74% Pervious Area

7,186 92.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 21 0.0050 0.58 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0250 3.21 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 81 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 17S: Area 17

Runoff = 1.78 cfs @ 12.08 hrs,  Volume= 0.134 af,  Depth= 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

3,430 70 Woods, Good, HSG C
9,910 98 Paved parking, HSG C

13,340 91 Weighted Average
3,430 25.71% Pervious Area
9,910 74.29% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 22 0.0110 0.81 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0170 2.65 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.3 21 0.0620 1.24 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

1.1 95 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 1.68 cfs @ 12.08 hrs,  Volume= 0.132 af,  Depth= 5.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

1,348 70 Woods, Good, HSG C
10,672 98 Paved parking, HSG C

12,020 95 Weighted Average
1,348 11.21% Pervious Area

10,672 88.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 20 0.0130 0.85 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0300 3.52 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 19S: Area 19

Runoff = 1.60 cfs @ 12.09 hrs,  Volume= 0.113 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

13,969 70 Woods, Good, HSG C
2,738 98 Paved parking, HSG C

16,707 75 Weighted Average
13,969 83.61% Pervious Area
2,738 16.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 82 0.3080 2.77 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

2.4 134 0.0180 0.94 Shallow Concentrated Flow, Shallow Conc - 3
Short Grass Pasture   Kv= 7.0 fps

3.6 289 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 20S: Area 20

Runoff = 6.04 cfs @ 12.11 hrs,  Volume= 0.458 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

58,183 70 Woods, Good, HSG C
2,769 74 >75% Grass cover, Good, HSG C
8,525 98 Paved parking, HSG C

69,477 74 Weighted Average
60,952 87.73% Pervious Area
8,525 12.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0530 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.6 90 0.2780 2.64 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

1.8 110 0.0220 1.04 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

7.9 230 Total

Summary for Subcatchment 21S: Area 21

Runoff = 2.65 cfs @ 12.11 hrs,  Volume= 0.198 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"
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Area (sf) CN Description

21,600 70 Woods, Good, HSG C
3,613 98 Paved parking, HSG C
4,800 74 >75% Grass cover, Good, HSG C

30,013 74 Weighted Average
26,400 87.96% Pervious Area
3,613 12.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 32 0.0190 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.4 186 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 114 0.1400 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

7.4 332 Total

Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.257 ac, 26.86% Impervious,  Inflow Depth = 3.99"    for  25 Yr 24 Hr event
Inflow = 50.66 cfs @ 12.10 hrs,  Volume= 4.077 af
Outflow = 50.66 cfs @ 12.10 hrs,  Volume= 4.077 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.334 ac, 0.00% Impervious,  Inflow Depth = 3.25"    for  25 Yr 24 Hr event
Inflow = 1.26 cfs @ 12.09 hrs,  Volume= 0.090 af
Outflow = 1.26 cfs @ 12.09 hrs,  Volume= 0.090 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 3R: Low Point

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.150 ac, 11.33% Impervious,  Inflow Depth = 3.55"    for  25 Yr 24 Hr event
Inflow = 0.63 cfs @ 12.09 hrs,  Volume= 0.044 af
Outflow = 0.63 cfs @ 12.09 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.828 ac, 17.64% Impervious,  Inflow Depth = 3.73"    for  25 Yr 24 Hr event
Inflow = 9.47 cfs @ 12.15 hrs,  Volume= 0.879 af
Outflow = 9.47 cfs @ 12.15 hrs,  Volume= 0.879 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 5R: 24" Drain System

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.563 ac, 37.99% Impervious,  Inflow Depth = 4.27"    for  25 Yr 24 Hr event
Inflow = 7.71 cfs @ 12.09 hrs,  Volume= 0.556 af
Outflow = 7.71 cfs @ 12.09 hrs,  Volume= 0.556 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 6R: CB3 8" Clay

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.801 ac, 50.12% Impervious,  Inflow Depth = 4.60"    for  25 Yr 24 Hr event
Inflow = 4.22 cfs @ 12.09 hrs,  Volume= 0.307 af
Outflow = 4.22 cfs @ 12.09 hrs,  Volume= 0.307 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 7R: CB6 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.282 ac, 78.93% Impervious,  Inflow Depth = 5.44"    for  25 Yr 24 Hr event
Inflow = 7.59 cfs @ 12.08 hrs,  Volume= 0.581 af
Outflow = 7.59 cfs @ 12.08 hrs,  Volume= 0.581 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 8R: CB7 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.891 ac, 81.86% Impervious,  Inflow Depth = 5.52"    for  25 Yr 24 Hr event
Inflow = 5.31 cfs @ 12.08 hrs,  Volume= 0.410 af
Outflow = 5.31 cfs @ 12.08 hrs,  Volume= 0.410 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 11R: MH7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 3.55"    for  25 Yr 24 Hr event
Inflow = 1.94 cfs @ 12.09 hrs,  Volume= 0.138 af
Outflow = 1.94 cfs @ 12.09 hrs,  Volume= 0.138 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 15R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.143 ac, 52.70% Impervious,  Inflow Depth = 4.73"    for  25 Yr 24 Hr event
Inflow = 21.96 cfs @ 12.09 hrs,  Volume= 1.632 af
Outflow = 21.96 cfs @ 12.09 hrs,  Volume= 1.632 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 16R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.290 ac, 83.92% Impervious,  Inflow Depth = 5.60"    for  25 Yr 24 Hr event
Inflow = 1.74 cfs @ 12.08 hrs,  Volume= 0.135 af
Outflow = 1.74 cfs @ 12.08 hrs,  Volume= 0.135 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 19R: CB9

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.582 ac, 81.16% Impervious,  Inflow Depth = 5.48"    for  25 Yr 24 Hr event
Inflow = 3.46 cfs @ 12.08 hrs,  Volume= 0.266 af
Outflow = 3.46 cfs @ 12.08 hrs,  Volume= 0.266 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 20R: CB8 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.276 ac, 88.79% Impervious,  Inflow Depth = 5.72"    for  25 Yr 24 Hr event
Inflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.132 af
Outflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 21R: CB11 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.341 ac, 89.32% Impervious,  Inflow Depth = 5.78"    for  25 Yr 24 Hr event
Inflow = 2.08 cfs @ 12.08 hrs,  Volume= 0.164 af
Outflow = 2.08 cfs @ 12.08 hrs,  Volume= 0.164 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 22R: CB10 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.179 ac, 92.26% Impervious,  Inflow Depth = 5.84"    for  25 Yr 24 Hr event
Inflow = 1.09 cfs @ 12.08 hrs,  Volume= 0.087 af
Outflow = 1.09 cfs @ 12.08 hrs,  Volume= 0.087 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond 1P: CB1

[58] Hint: Peaked 0.78' above defined flood level

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 3.65"    for  25 Yr 24 Hr event
Inflow = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af
Outflow = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.78' @ 12.09 hrs
Flood Elev= 34.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.13 cfs @ 12.09 hrs  HW=34.78'   (Free Discharge)
1=8" Clay Pipe  (Inlet Controls 1.13 cfs @ 3.23 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.498 ac, 31.55% Impervious,  Inflow Depth = 4.06"    for  25 Yr 24 Hr event
Inflow = 2.36 cfs @ 12.09 hrs,  Volume= 0.169 af
Outflow = 2.36 cfs @ 12.09 hrs,  Volume= 0.169 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.36 cfs @ 12.09 hrs,  Volume= 0.169 af
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.19' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 118.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0169 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.36 cfs @ 12.09 hrs  HW=34.19'   (Free Discharge)
1=12" RCP  (Inlet Controls 2.36 cfs @ 3.20 fps)

Summary for Pond 3P: MH1

[58] Hint: Peaked 4.26' above defined flood level
[81] Warning: Exceeded Pond 2P by 5.06' @ 12.09 hrs

Inflow Area = 1.299 ac, 42.99% Impervious,  Inflow Depth = 4.39"    for  25 Yr 24 Hr event
Inflow = 6.58 cfs @ 12.09 hrs,  Volume= 0.475 af
Outflow = 6.58 cfs @ 12.09 hrs,  Volume= 0.475 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.58 cfs @ 12.09 hrs,  Volume= 0.475 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 39.26' @ 12.09 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 12.0"  Round 12" RCP   
L= 176.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 30.60'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.57 cfs @ 12.09 hrs  HW=39.23'   (Free Discharge)
1=12" RCP  (Barrel Controls 6.57 cfs @ 8.36 fps)

Summary for Pond 4P: MH2

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.15'

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 3.65"    for  25 Yr 24 Hr event
Inflow = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af
Outflow = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.13 cfs @ 12.09 hrs,  Volume= 0.080 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 31.45' @ 12.09 hrs
Flood Elev= 36.86'
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Device Routing     Invert Outlet Devices

#1 Primary 30.90' 12.0"  Round 12" RCP   
L= 34.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.13 cfs @ 12.09 hrs  HW=31.45'   (Free Discharge)
1=12" RCP  (Inlet Controls 1.13 cfs @ 2.53 fps)

Summary for Pond 5P: CB4

Inflow Area = 0.435 ac, 52.08% Impervious,  Inflow Depth = 4.70"    for  25 Yr 24 Hr event
Inflow = 2.34 cfs @ 12.09 hrs,  Volume= 0.170 af
Outflow = 2.34 cfs @ 12.09 hrs,  Volume= 0.170 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.34 cfs @ 12.09 hrs,  Volume= 0.170 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 31.96' @ 12.09 hrs
Flood Elev= 35.70'

Device Routing     Invert Outlet Devices

#1 Primary 29.70' 8.0"  Round Culvert   
L= 67.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 26.50'   S= 0.0478 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=2.33 cfs @ 12.09 hrs  HW=31.96'   (Free Discharge)
1=Culvert  (Inlet Controls 2.33 cfs @ 6.68 fps)

Summary for Pond 11P: CB12

Inflow Area = 0.057 ac, 52.38% Impervious,  Inflow Depth = 4.81"    for  25 Yr 24 Hr event
Inflow = 0.31 cfs @ 12.09 hrs,  Volume= 0.023 af
Outflow = 0.31 cfs @ 12.09 hrs,  Volume= 0.023 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.31 cfs @ 12.09 hrs,  Volume= 0.023 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 29.92' @ 12.09 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round Culvert   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.31 cfs @ 12.09 hrs  HW=29.92'   (Free Discharge)
1=Culvert  (Inlet Controls 0.31 cfs @ 1.92 fps)
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Summary for Pond 12P: CB13

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 3.55"    for  25 Yr 24 Hr event
Inflow = 1.94 cfs @ 12.09 hrs,  Volume= 0.138 af
Outflow = 1.94 cfs @ 12.09 hrs,  Volume= 0.138 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.94 cfs @ 12.09 hrs,  Volume= 0.138 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 24.96' @ 12.09 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.93 cfs @ 12.09 hrs  HW=24.96'   (Free Discharge)
1=Culvert  (Inlet Controls 1.93 cfs @ 5.54 fps)

Summary for Pond 13P: MH4

[58] Hint: Peaked 86.86' above defined flood level
[81] Warning: Exceeded Pond 5P by 87.69' @ 12.08 hrs
[81] Warning: Exceeded Pond 11P by 89.73' @ 12.08 hrs

Inflow Area = 1.774 ac, 71.49% Impervious,  Inflow Depth = 5.24"    for  25 Yr 24 Hr event
Inflow = 10.24 cfs @ 12.08 hrs,  Volume= 0.775 af
Outflow = 10.24 cfs @ 12.08 hrs,  Volume= 0.775 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.24 cfs @ 12.08 hrs,  Volume= 0.775 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 119.91' @ 12.08 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 8.0"  Round Culvert   
L= 104.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=10.22 cfs @ 12.08 hrs  HW=119.57'   (Free Discharge)
1=Culvert  (Barrel Controls 10.22 cfs @ 29.27 fps)

Summary for Pond 14P: MH5

[58] Hint: Peaked 12.35' above defined flood level
[79] Warning: Submerged Pond 13P Primary device # 1 INLET by 14.57'
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Inflow Area = 2.115 ac, 74.37% Impervious,  Inflow Depth = 5.33"    for  25 Yr 24 Hr event
Inflow = 12.32 cfs @ 12.08 hrs,  Volume= 0.939 af
Outflow = 12.32 cfs @ 12.08 hrs,  Volume= 0.939 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.32 cfs @ 12.08 hrs,  Volume= 0.939 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 41.01' @ 12.08 hrs
Flood Elev= 28.66'

Device Routing     Invert Outlet Devices

#1 Primary 24.33' 12.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.33' / 22.30'   S= 0.0203 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=12.29 cfs @ 12.08 hrs  HW=40.95'   (Free Discharge)
1=Culvert  (Barrel Controls 12.29 cfs @ 15.65 fps)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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=14,531 sf   0.00% Impervious   Runoff Depth=4.80"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=1.86 cfs  0.133 af

Runoff Area=5,370 sf   38.92% Impervious   Runoff Depth=5.97"Subcatchment 2S: Area 2
   Flow Length=103'   Tc=6.0 min   CN=82   Runoff=0.84 cfs  0.061 af

Runoff Area=6,543 sf   11.33% Impervious   Runoff Depth=5.15"Subcatchment 3S: Area 3
   Flow Length=85'   Tc=6.0 min   CN=75   Runoff=0.90 cfs  0.064 af

Runoff Area=11,493 sf   13.35% Impervious   Runoff Depth=5.27"Subcatchment 4S: Area 4
   Flow Length=88'   Tc=6.0 min   CN=76   Runoff=1.62 cfs  0.116 af

Runoff Area=21,710 sf   31.55% Impervious   Runoff Depth=5.74"Subcatchment 5S: Area 5
   Flow Length=94'   Tc=6.0 min   CN=80   Runoff=3.30 cfs  0.238 af

Runoff Area=18,943 sf   52.08% Impervious   Runoff Depth=6.45"Subcatchment 6S: Area 6
   Flow Length=156'   Tc=6.0 min   CN=86   Runoff=3.15 cfs  0.234 af

Runoff Area=34,871 sf   50.12% Impervious   Runoff Depth=6.33"Subcatchment 7S: Area 7
   Flow Length=176'   Tc=6.0 min   CN=85   Runoff=5.72 cfs  0.422 af

Runoff Area=29,602 sf   32.92% Impervious   Runoff Depth=5.86"Subcatchment 8S: Area 8
   Flow Length=269'   Tc=6.9 min   CN=81   Runoff=4.43 cfs  0.332 af

Runoff Area=88,210 sf   11.22% Impervious   Runoff Depth=5.15"Subcatchment 9S: Area 9
   Flow Length=476'   Tc=13.8 min   CN=75   Runoff=9.54 cfs  0.869 af

Runoff Area=20,269 sf   3.58% Impervious   Runoff Depth=5.15"Subcatchment 10S: Area 10
   Flow Length=264'   Tc=6.0 min   CN=75   Runoff=2.80 cfs  0.200 af

Runoff Area=114,065 sf   10.26% Impervious   Runoff Depth=5.27"Subcatchment 11S: Area 11
   Flow Length=466'   Tc=8.6 min   CN=76   Runoff=14.70 cfs  1.149 af

Runoff Area=2,497 sf   52.38% Impervious   Runoff Depth=6.57"Subcatchment 12S: Area 12
   Flow Length=59'   Tc=6.0 min   CN=87   Runoff=0.42 cfs  0.031 af

Runoff Area=17,051 sf   72.28% Impervious   Runoff Depth=7.04"Subcatchment 13S: Area 13
   Flow Length=130'   Tc=6.0 min   CN=91   Runoff=3.00 cfs  0.230 af

Runoff Area=13,439 sf   83.18% Impervious   Runoff Depth=7.40"Subcatchment 14aS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=2.42 cfs  0.190 af

Runoff Area=12,629 sf   83.92% Impervious   Runoff Depth=7.40"Subcatchment 14bS: Area 14
   Flow Length=83'   Tc=6.0 min   CN=94   Runoff=2.27 cfs  0.179 af

Runoff Area=7,058 sf   86.09% Impervious   Runoff Depth=7.52"Subcatchment 15S: Area 15
   Flow Length=91'   Tc=6.0 min   CN=95   Runoff=1.28 cfs  0.102 af
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Runoff Area=7,789 sf   92.26% Impervious   Runoff Depth=7.64"Subcatchment 16S: Area 16
   Flow Length=81'   Tc=6.0 min   CN=96   Runoff=1.42 cfs  0.114 af

Runoff Area=13,340 sf   74.29% Impervious   Runoff Depth=7.04"Subcatchment 17S: Area 17
   Flow Length=95'   Tc=6.0 min   CN=91   Runoff=2.34 cfs  0.180 af

Runoff Area=12,020 sf   88.79% Impervious   Runoff Depth=7.52"Subcatchment 18S: Area 18
   Flow Length=80'   Tc=6.0 min   CN=95   Runoff=2.17 cfs  0.173 af

Runoff Area=16,707 sf   16.39% Impervious   Runoff Depth=5.15"Subcatchment 19S: Area 19
   Flow Length=289'   Tc=6.0 min   CN=75   Runoff=2.31 cfs  0.165 af

Runoff Area=69,477 sf   12.27% Impervious   Runoff Depth=5.03"Subcatchment 20S: Area 20
   Flow Length=230'   Tc=7.9 min   CN=74   Runoff=8.79 cfs  0.669 af

Runoff Area=30,013 sf   12.04% Impervious   Runoff Depth=5.03"Subcatchment 21S: Area 21
   Flow Length=332'   Tc=7.4 min   CN=74   Runoff=3.86 cfs  0.289 af

   Inflow=71.07 cfs  5.763 afReach 1R: Charles River
   Outflow=71.07 cfs  5.763 af

   Inflow=1.86 cfs  0.133 afReach 2R: Office Park
   Outflow=1.86 cfs  0.133 af

   Inflow=0.90 cfs  0.064 afReach 3R: Low Point
   Outflow=0.90 cfs  0.064 af

   Inflow=13.54 cfs  1.262 afReach 4R: Talcott Ave
   Outflow=13.54 cfs  1.262 af

   Inflow=10.64 cfs  0.776 afReach 5R: 24" Drain System
   Outflow=10.64 cfs  0.776 af

   Inflow=5.72 cfs  0.422 afReach 6R: CB3 8" Clay
   Outflow=5.72 cfs  0.422 af

   Inflow=9.93 cfs  0.773 afReach 7R: CB6 - 8"
   Outflow=9.93 cfs  0.773 af

   Inflow=6.93 cfs  0.543 afReach 8R: CB7 - 6"
   Outflow=6.93 cfs  0.543 af

   Inflow=2.80 cfs  0.200 afReach 11R: MH7
   Outflow=2.80 cfs  0.200 af

   Inflow=29.63 cfs  2.229 afReach 15R: MH6
   Outflow=29.63 cfs  2.229 af

   Inflow=2.27 cfs  0.179 afReach 16R: Arsenal Park Phase A
   Outflow=2.27 cfs  0.179 af
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   Inflow=4.52 cfs  0.353 afReach 19R: CB9
   Outflow=4.52 cfs  0.353 af

   Inflow=2.17 cfs  0.173 afReach 20R: CB8 - 10"
   Outflow=2.17 cfs  0.173 af

   Inflow=2.69 cfs  0.215 afReach 21R: CB11 - 10"
   Outflow=2.69 cfs  0.215 af

   Inflow=1.42 cfs  0.114 afReach 22R: CB10 - 10"
   Outflow=1.42 cfs  0.114 af

Peak Elev=35.26'   Inflow=1.62 cfs  0.116 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=1.62 cfs  0.116 af

Peak Elev=34.56'   Inflow=3.30 cfs  0.238 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0169 '/'   Outflow=3.30 cfs  0.238 af

Peak Elev=45.99'   Inflow=9.02 cfs  0.661 afPond 3P: MH1
12.0"  Round Culvert  n=0.013  L=176.0'  S=0.0051 '/'   Outflow=9.02 cfs  0.661 af

Peak Elev=31.59'   Inflow=1.62 cfs  0.116 afPond 4P: MH2
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=1.62 cfs  0.116 af

Peak Elev=33.63'   Inflow=3.15 cfs  0.234 afPond 5P: CB4
8.0"  Round Culvert  n=0.013  L=67.0'  S=0.0478 '/'   Outflow=3.15 cfs  0.234 af

Peak Elev=29.97'   Inflow=0.42 cfs  0.031 afPond 11P: CB12
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=0.42 cfs  0.031 af

Peak Elev=27.35'   Inflow=2.80 cfs  0.200 afPond 12P: CB13
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=2.80 cfs  0.200 af

Peak Elev=190.06'   Inflow=13.50 cfs  1.038 afPond 13P: MH4
8.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=13.50 cfs  1.038 af

Peak Elev=53.92'   Inflow=16.19 cfs  1.253 afPond 14P: MH5
12.0"  Round Culvert  n=0.013  L=100.0'  S=0.0203 '/'   Outflow=16.19 cfs  1.253 af

Total Runoff Area = 13.031 ac   Runoff Volume = 6.140 af   Average Runoff Depth = 5.65"
72.74% Pervious = 9.478 ac     27.26% Impervious = 3.553 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 1.86 cfs @ 12.09 hrs,  Volume= 0.133 af,  Depth= 4.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

14,531 72 Woods/grass comb., Good, HSG C

14,531 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 0.84 cfs @ 12.09 hrs,  Volume= 0.061 af,  Depth= 5.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

3,280 72 Woods/grass comb., Good, HSG C
2,090 98 Paved parking, HSG C

5,370 82 Weighted Average
3,280 61.08% Pervious Area
2,090 38.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.7 29 0.1380 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 15 0.0130 0.57 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.2 32 0.0220 3.01 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

0.4 27 0.0660 1.28 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

4.7 103 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

4,138 72 Woods/grass comb., Good, HSG C
741 98 Paved parking, HSG C

1,664 74 >75% Grass cover, Good, HSG C

6,543 75 Weighted Average
5,802 88.67% Pervious Area

741 11.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 27 0.0330 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

1.4 58 0.0100 0.70 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.2 85 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

4,237 72 Woods/grass comb., Good, HSG C
1,534 98 Paved parking, HSG C
5,722 74 >75% Grass cover, Good, HSG C

11,493 76 Weighted Average
9,959 86.65% Pervious Area
1,534 13.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 17 0.0120 0.07 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

1.8 71 0.0170 0.65 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.0 88 Total

Page 138 of 338



Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"Arsenal Park - Existing Conditions Final 60% - RE
  Printed  3/20/2021Prepared by CDM

Page 73HydroCAD® 10.00-16  s/n M14598  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Area 5

Runoff = 3.30 cfs @ 12.09 hrs,  Volume= 0.238 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

14,860 72 Woods/grass comb., Good, HSG C
6,850 98 Paved parking, HSG C

21,710 80 Weighted Average
14,860 68.45% Pervious Area
6,850 31.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 30 0.1070 0.12 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.2 25 0.1200 2.42 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.2 39 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.6 94 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 3.15 cfs @ 12.08 hrs,  Volume= 0.234 af,  Depth= 6.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

4,982 72 Woods/grass comb., Good, HSG C
9,865 98 Paved parking, HSG C
4,096 74 >75% Grass cover, Good, HSG C

18,943 86 Weighted Average
9,078 47.92% Pervious Area
9,865 52.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 20 0.0600 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.9 38 0.0210 0.72 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.7 98 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.4 156 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 5.72 cfs @ 12.09 hrs,  Volume= 0.422 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

11,525 72 Woods/grass comb., Good, HSG C
17,477 98 Paved parking, HSG C
5,869 74 >75% Grass cover, Good, HSG C

34,871 85 Weighted Average
17,394 49.88% Pervious Area
17,477 50.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.4 32 0.0840 1.45 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 114 0.0120 2.22 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 176 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 8S: Area 8

Runoff = 4.43 cfs @ 12.10 hrs,  Volume= 0.332 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

12,065 72 Woods/grass comb., Good, HSG C
9,744 98 Paved parking, HSG C
7,793 74 >75% Grass cover, Good, HSG C

29,602 81 Weighted Average
19,858 67.08% Pervious Area
9,744 32.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.9 17 0.0120 0.10 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.8 68 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 72 0.0280 3.40 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

2.8 112 0.0180 0.67 Shallow Concentrated Flow, Shallow Conc - 3
Woodland   Kv= 5.0 fps

6.9 269 Total

Summary for Subcatchment 9S: Area 9

Runoff = 9.54 cfs @ 12.19 hrs,  Volume= 0.869 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

51,744 72 Woods/grass comb., Good, HSG C
9,900 98 Paved parking, HSG C

26,000 74 >75% Grass cover, Good, HSG C
566 70 Woods, Good, HSG C

88,210 75 Weighted Average
78,310 88.78% Pervious Area
9,900 11.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 37 0.0050 0.08 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

5.2 352 0.0260 1.13 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 87 0.0820 1.43 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

13.8 476 Total

Summary for Subcatchment 10S: Area 10

Runoff = 2.80 cfs @ 12.09 hrs,  Volume= 0.200 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"
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Area (sf) CN Description

19,544 74 >75% Grass cover, Good, HSG C
725 98 Paved parking, HSG C

20,269 75 Weighted Average
19,544 96.42% Pervious Area

725 3.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 22 0.1410 0.28 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

3.0 242 0.0370 1.35 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

4.3 264 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 11S: Area 11

Runoff = 14.70 cfs @ 12.12 hrs,  Volume= 1.149 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

19,015 70 Woods, Good, HSG C
11,700 98 Paved parking, HSG C
83,350 74 >75% Grass cover, Good, HSG C

114,065 76 Weighted Average
102,365 89.74% Pervious Area
11,700 10.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 22 0.0140 0.11 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.8 370 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.5 74 0.2110 2.30 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

8.6 466 Total

Summary for Subcatchment 12S: Area 12

Runoff = 0.42 cfs @ 12.08 hrs,  Volume= 0.031 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"
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Area (sf) CN Description

1,189 74 >75% Grass cover, Good, HSG C
1,308 98 Paved parking, HSG C

2,497 87 Weighted Average
1,189 47.62% Pervious Area
1,308 52.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 15 0.1070 0.23 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.3 44 0.1410 2.63 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 59 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Area 13

Runoff = 3.00 cfs @ 12.08 hrs,  Volume= 0.230 af,  Depth= 7.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

4,727 74 >75% Grass cover, Good, HSG C
12,324 98 Paved parking, HSG C

17,051 91 Weighted Average
4,727 27.72% Pervious Area

12,324 72.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 21 0.0070 0.67 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 62 0.0120 2.22 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.2 47 0.0090 0.66 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

2.2 130 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14aS: Area 14

Runoff = 2.42 cfs @ 12.08 hrs,  Volume= 0.190 af,  Depth= 7.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"
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Area (sf) CN Description

2,261 74 >75% Grass cover, Good, HSG C
11,178 98 Paved parking, HSG C

13,439 94 Weighted Average
2,261 16.82% Pervious Area

11,178 83.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14bS: Area 14

Runoff = 2.27 cfs @ 12.08 hrs,  Volume= 0.179 af,  Depth= 7.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

2,031 74 >75% Grass cover, Good, HSG C
10,598 98 Paved parking, HSG C

12,629 94 Weighted Average
2,031 16.08% Pervious Area

10,598 83.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 20 0.0070 0.66 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0200 2.87 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 83 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 15S: Area 15

Runoff = 1.28 cfs @ 12.08 hrs,  Volume= 0.102 af,  Depth= 7.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

982 74 >75% Grass cover, Good, HSG C
6,076 98 Paved parking, HSG C

7,058 95 Weighted Average
982 13.91% Pervious Area

6,076 86.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 14 0.1710 0.27 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.6 77 0.0130 2.31 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.5 91 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 1.42 cfs @ 12.08 hrs,  Volume= 0.114 af,  Depth= 7.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

603 70 Woods, Good, HSG C
7,186 98 Paved parking, HSG C

7,789 96 Weighted Average
603 7.74% Pervious Area

7,186 92.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 21 0.0050 0.58 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0250 3.21 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 81 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 17S: Area 17

Runoff = 2.34 cfs @ 12.08 hrs,  Volume= 0.180 af,  Depth= 7.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

3,430 70 Woods, Good, HSG C
9,910 98 Paved parking, HSG C

13,340 91 Weighted Average
3,430 25.71% Pervious Area
9,910 74.29% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 22 0.0110 0.81 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0170 2.65 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.3 21 0.0620 1.24 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

1.1 95 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 2.17 cfs @ 12.08 hrs,  Volume= 0.173 af,  Depth= 7.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

1,348 70 Woods, Good, HSG C
10,672 98 Paved parking, HSG C

12,020 95 Weighted Average
1,348 11.21% Pervious Area

10,672 88.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 20 0.0130 0.85 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 60 0.0300 3.52 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 19S: Area 19

Runoff = 2.31 cfs @ 12.09 hrs,  Volume= 0.165 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

13,969 70 Woods, Good, HSG C
2,738 98 Paved parking, HSG C

16,707 75 Weighted Average
13,969 83.61% Pervious Area
2,738 16.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 52 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 82 0.3080 2.77 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

2.4 134 0.0180 0.94 Shallow Concentrated Flow, Shallow Conc - 3
Short Grass Pasture   Kv= 7.0 fps

3.6 289 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 20S: Area 20

Runoff = 8.79 cfs @ 12.11 hrs,  Volume= 0.669 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

58,183 70 Woods, Good, HSG C
2,769 74 >75% Grass cover, Good, HSG C
8,525 98 Paved parking, HSG C

69,477 74 Weighted Average
60,952 87.73% Pervious Area
8,525 12.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 30 0.0530 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.6 90 0.2780 2.64 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

1.8 110 0.0220 1.04 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

7.9 230 Total

Summary for Subcatchment 21S: Area 21

Runoff = 3.86 cfs @ 12.11 hrs,  Volume= 0.289 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"
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Area (sf) CN Description

21,600 70 Woods, Good, HSG C
3,613 98 Paved parking, HSG C
4,800 74 >75% Grass cover, Good, HSG C

30,013 74 Weighted Average
26,400 87.96% Pervious Area
3,613 12.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 32 0.0190 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.4 186 0.0340 1.29 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.0 114 0.1400 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Woodland   Kv= 5.0 fps

7.4 332 Total

Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.257 ac, 26.86% Impervious,  Inflow Depth = 5.64"    for  100 Yr 24 Hr event
Inflow = 71.07 cfs @ 12.10 hrs,  Volume= 5.763 af
Outflow = 71.07 cfs @ 12.10 hrs,  Volume= 5.763 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.334 ac, 0.00% Impervious,  Inflow Depth = 4.80"    for  100 Yr 24 Hr event
Inflow = 1.86 cfs @ 12.09 hrs,  Volume= 0.133 af
Outflow = 1.86 cfs @ 12.09 hrs,  Volume= 0.133 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 3R: Low Point

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.150 ac, 11.33% Impervious,  Inflow Depth = 5.15"    for  100 Yr 24 Hr event
Inflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af
Outflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.828 ac, 17.64% Impervious,  Inflow Depth = 5.36"    for  100 Yr 24 Hr event
Inflow = 13.54 cfs @ 12.15 hrs,  Volume= 1.262 af
Outflow = 13.54 cfs @ 12.15 hrs,  Volume= 1.262 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 5R: 24" Drain System

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.563 ac, 37.99% Impervious,  Inflow Depth = 5.96"    for  100 Yr 24 Hr event
Inflow = 10.64 cfs @ 12.09 hrs,  Volume= 0.776 af
Outflow = 10.64 cfs @ 12.09 hrs,  Volume= 0.776 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 6R: CB3 8" Clay

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.801 ac, 50.12% Impervious,  Inflow Depth = 6.33"    for  100 Yr 24 Hr event
Inflow = 5.72 cfs @ 12.09 hrs,  Volume= 0.422 af
Outflow = 5.72 cfs @ 12.09 hrs,  Volume= 0.422 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 7R: CB6 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.282 ac, 78.93% Impervious,  Inflow Depth = 7.23"    for  100 Yr 24 Hr event
Inflow = 9.93 cfs @ 12.08 hrs,  Volume= 0.773 af
Outflow = 9.93 cfs @ 12.08 hrs,  Volume= 0.773 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 8R: CB7 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.891 ac, 81.86% Impervious,  Inflow Depth = 7.32"    for  100 Yr 24 Hr event
Inflow = 6.93 cfs @ 12.08 hrs,  Volume= 0.543 af
Outflow = 6.93 cfs @ 12.08 hrs,  Volume= 0.543 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 11R: MH7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 5.15"    for  100 Yr 24 Hr event
Inflow = 2.80 cfs @ 12.09 hrs,  Volume= 0.200 af
Outflow = 2.80 cfs @ 12.09 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 15R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.143 ac, 52.70% Impervious,  Inflow Depth = 6.46"    for  100 Yr 24 Hr event
Inflow = 29.63 cfs @ 12.08 hrs,  Volume= 2.229 af
Outflow = 29.63 cfs @ 12.08 hrs,  Volume= 2.229 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 16R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.290 ac, 83.92% Impervious,  Inflow Depth = 7.40"    for  100 Yr 24 Hr event
Inflow = 2.27 cfs @ 12.08 hrs,  Volume= 0.179 af
Outflow = 2.27 cfs @ 12.08 hrs,  Volume= 0.179 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 19R: CB9

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.582 ac, 81.16% Impervious,  Inflow Depth = 7.27"    for  100 Yr 24 Hr event
Inflow = 4.52 cfs @ 12.08 hrs,  Volume= 0.353 af
Outflow = 4.52 cfs @ 12.08 hrs,  Volume= 0.353 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 20R: CB8 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.276 ac, 88.79% Impervious,  Inflow Depth = 7.52"    for  100 Yr 24 Hr event
Inflow = 2.17 cfs @ 12.08 hrs,  Volume= 0.173 af
Outflow = 2.17 cfs @ 12.08 hrs,  Volume= 0.173 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 21R: CB11 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.341 ac, 89.32% Impervious,  Inflow Depth = 7.58"    for  100 Yr 24 Hr event
Inflow = 2.69 cfs @ 12.08 hrs,  Volume= 0.215 af
Outflow = 2.69 cfs @ 12.08 hrs,  Volume= 0.215 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach 22R: CB10 - 10"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.179 ac, 92.26% Impervious,  Inflow Depth = 7.64"    for  100 Yr 24 Hr event
Inflow = 1.42 cfs @ 12.08 hrs,  Volume= 0.114 af
Outflow = 1.42 cfs @ 12.08 hrs,  Volume= 0.114 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond 1P: CB1

[58] Hint: Peaked 1.26' above defined flood level

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 5.27"    for  100 Yr 24 Hr event
Inflow = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af
Outflow = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 35.26' @ 12.09 hrs
Flood Elev= 34.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.62 cfs @ 12.09 hrs  HW=35.26'   (Free Discharge)
1=8" Clay Pipe  (Inlet Controls 1.62 cfs @ 4.63 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.498 ac, 31.55% Impervious,  Inflow Depth = 5.74"    for  100 Yr 24 Hr event
Inflow = 3.30 cfs @ 12.09 hrs,  Volume= 0.238 af
Outflow = 3.30 cfs @ 12.09 hrs,  Volume= 0.238 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.30 cfs @ 12.09 hrs,  Volume= 0.238 af
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 34.56' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 118.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0169 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.29 cfs @ 12.09 hrs  HW=34.56'   (Free Discharge)
1=12" RCP  (Inlet Controls 3.29 cfs @ 4.19 fps)

Summary for Pond 3P: MH1

[58] Hint: Peaked 10.99' above defined flood level
[81] Warning: Exceeded Pond 2P by 11.38' @ 12.09 hrs

Inflow Area = 1.299 ac, 42.99% Impervious,  Inflow Depth = 6.10"    for  100 Yr 24 Hr event
Inflow = 9.02 cfs @ 12.09 hrs,  Volume= 0.661 af
Outflow = 9.02 cfs @ 12.09 hrs,  Volume= 0.661 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.02 cfs @ 12.09 hrs,  Volume= 0.661 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 45.99' @ 12.09 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 12.0"  Round 12" RCP   
L= 176.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 30.60'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=9.00 cfs @ 12.09 hrs  HW=45.93'   (Free Discharge)
1=12" RCP  (Barrel Controls 9.00 cfs @ 11.46 fps)

Summary for Pond 4P: MH2

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.29'

Inflow Area = 0.264 ac, 13.35% Impervious,  Inflow Depth = 5.27"    for  100 Yr 24 Hr event
Inflow = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af
Outflow = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.62 cfs @ 12.09 hrs,  Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 31.59' @ 12.09 hrs
Flood Elev= 36.86'
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Device Routing     Invert Outlet Devices

#1 Primary 30.90' 12.0"  Round 12" RCP   
L= 34.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.62 cfs @ 12.09 hrs  HW=31.59'   (Free Discharge)
1=12" RCP  (Inlet Controls 1.62 cfs @ 2.82 fps)

Summary for Pond 5P: CB4

Inflow Area = 0.435 ac, 52.08% Impervious,  Inflow Depth = 6.45"    for  100 Yr 24 Hr event
Inflow = 3.15 cfs @ 12.08 hrs,  Volume= 0.234 af
Outflow = 3.15 cfs @ 12.08 hrs,  Volume= 0.234 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.15 cfs @ 12.08 hrs,  Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 33.63' @ 12.08 hrs
Flood Elev= 35.70'

Device Routing     Invert Outlet Devices

#1 Primary 29.70' 8.0"  Round Culvert   
L= 67.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 26.50'   S= 0.0478 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=3.14 cfs @ 12.08 hrs  HW=33.61'   (Free Discharge)
1=Culvert  (Barrel Controls 3.14 cfs @ 9.01 fps)

Summary for Pond 11P: CB12

Inflow Area = 0.057 ac, 52.38% Impervious,  Inflow Depth = 6.57"    for  100 Yr 24 Hr event
Inflow = 0.42 cfs @ 12.08 hrs,  Volume= 0.031 af
Outflow = 0.42 cfs @ 12.08 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.42 cfs @ 12.08 hrs,  Volume= 0.031 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 29.97' @ 12.08 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round Culvert   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.42 cfs @ 12.08 hrs  HW=29.97'   (Free Discharge)
1=Culvert  (Inlet Controls 0.42 cfs @ 2.08 fps)
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Summary for Pond 12P: CB13

[58] Hint: Peaked 1.35' above defined flood level

Inflow Area = 0.465 ac, 3.58% Impervious,  Inflow Depth = 5.15"    for  100 Yr 24 Hr event
Inflow = 2.80 cfs @ 12.09 hrs,  Volume= 0.200 af
Outflow = 2.80 cfs @ 12.09 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.80 cfs @ 12.09 hrs,  Volume= 0.200 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 27.35' @ 12.09 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=2.79 cfs @ 12.09 hrs  HW=27.32'   (Free Discharge)
1=Culvert  (Barrel Controls 2.79 cfs @ 8.00 fps)

Summary for Pond 13P: MH4

[58] Hint: Peaked 157.01' above defined flood level
[81] Warning: Exceeded Pond 5P by 156.06' @ 12.08 hrs
[81] Warning: Exceeded Pond 11P by 159.69' @ 12.08 hrs

Inflow Area = 1.774 ac, 71.49% Impervious,  Inflow Depth = 7.02"    for  100 Yr 24 Hr event
Inflow = 13.50 cfs @ 12.08 hrs,  Volume= 1.038 af
Outflow = 13.50 cfs @ 12.08 hrs,  Volume= 1.038 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.50 cfs @ 12.08 hrs,  Volume= 1.038 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 190.06' @ 12.08 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 8.0"  Round Culvert   
L= 104.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=13.48 cfs @ 12.08 hrs  HW=189.47'   (Free Discharge)
1=Culvert  (Barrel Controls 13.48 cfs @ 38.61 fps)
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Summary for Pond 14P: MH5

[58] Hint: Peaked 25.26' above defined flood level
[79] Warning: Submerged Pond 13P Primary device # 1 INLET by 27.45'

Inflow Area = 2.115 ac, 74.37% Impervious,  Inflow Depth = 7.11"    for  100 Yr 24 Hr event
Inflow = 16.19 cfs @ 12.08 hrs,  Volume= 1.253 af
Outflow = 16.19 cfs @ 12.08 hrs,  Volume= 1.253 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.19 cfs @ 12.08 hrs,  Volume= 1.253 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 53.92' @ 12.08 hrs
Flood Elev= 28.66'

Device Routing     Invert Outlet Devices

#1 Primary 24.33' 12.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.33' / 22.30'   S= 0.0203 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=16.16 cfs @ 12.08 hrs  HW=53.82'   (Free Discharge)
1=Culvert  (Barrel Controls 16.16 cfs @ 20.58 fps)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,985 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=0.36 cfs  0.028 af

Runoff Area=36,193 sf   14.38% Impervious   Runoff Depth=1.25"Subcatchment 2S: Area 2
   Flow Length=270'   Tc=6.0 min   CN=77   Runoff=1.19 cfs  0.086 af

Runoff Area=14,426 sf   8.95% Impervious   Runoff Depth=1.13"Subcatchment 3S: Area 3
   Flow Length=50'   Tc=6.0 min   CN=75   Runoff=0.42 cfs  0.031 af

Runoff Area=21,234 sf   40.36% Impervious   Runoff Depth=1.58"Subcatchment 4S: Area 4
   Flow Length=111'   Tc=6.0 min   CN=82   Runoff=0.90 cfs  0.064 af

Runoff Area=34,544 sf   54.55% Impervious   Runoff Depth=1.88"Subcatchment 5S: Area 5
   Flow Length=162'   Tc=6.0 min   CN=86   Runoff=1.75 cfs  0.124 af

Runoff Area=10,969 sf   50.66% Impervious   Runoff Depth=1.80"Subcatchment 6S: Area 6
   Flow Length=118'   Tc=6.0 min   CN=85   Runoff=0.53 cfs  0.038 af

Runoff Area=37,960 sf   6.93% Impervious   Runoff Depth=1.07"Subcatchment 7S: Area 7
   Flow Length=593'   Tc=17.3 min   CN=74   Runoff=0.74 cfs  0.078 af

Runoff Area=68,544 sf   11.93% Impervious   Runoff Depth=1.25"Subcatchment 8S: Area 8
   Flow Length=352'   Tc=8.2 min   CN=77   Runoff=2.08 cfs  0.164 af

Runoff Area=7,600 sf   0.00% Impervious   Runoff Depth=1.07"Subcatchment 9S: Area 9
   Flow Length=254'   Tc=8.7 min   CN=74   Runoff=0.19 cfs  0.016 af

Runoff Area=91,779 sf   7.58% Impervious   Runoff Depth=1.13"Subcatchment 10S: Area 10
   Flow Length=423'   Tc=7.3 min   CN=75   Runoff=2.55 cfs  0.198 af

Runoff Area=16,449 sf   45.52% Impervious   Runoff Depth=1.72"Subcatchment 11S: Area 11
   Flow Length=123'   Tc=6.0 min   CN=84   Runoff=0.76 cfs  0.054 af

Runoff Area=13,363 sf   79.59% Impervious   Runoff Depth=2.49"Subcatchment 12S: Area 12
   Flow Length=123'   Tc=6.0 min   CN=93   Runoff=0.87 cfs  0.064 af

Runoff Area=15,117 sf   86.21% Impervious   Runoff Depth=2.69"Subcatchment 13S: Area 13
   Flow Length=89'   Tc=6.0 min   CN=95   Runoff=1.04 cfs  0.078 af

Runoff Area=14,193 sf   87.04% Impervious   Runoff Depth=2.69"Subcatchment 14S: Area 14
   Flow Length=104'   Tc=6.0 min   CN=95   Runoff=0.97 cfs  0.073 af

Runoff Area=15,120 sf   84.03% Impervious   Runoff Depth=2.59"Subcatchment 15S: Area 15
   Flow Length=86'   Tc=6.0 min   CN=94   Runoff=1.01 cfs  0.075 af

Runoff Area=14,730 sf   76.58% Impervious   Runoff Depth=2.31"Subcatchment 16S: Area 16
   Flow Length=80'   Tc=6.0 min   CN=91   Runoff=0.90 cfs  0.065 af
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Runoff Area=14,230 sf   82.91% Impervious   Runoff Depth=2.59"Subcatchment 17S: Area 17
   Flow Length=87'   Tc=6.0 min   CN=94   Runoff=0.95 cfs  0.071 af

Runoff Area=13,544 sf   21.95% Impervious   Runoff Depth=1.19"Subcatchment 18S: Area 18
   Flow Length=222'   Tc=10.3 min   CN=76   Runoff=0.36 cfs  0.031 af

Runoff Area=88,424 sf   14.38% Impervious   Runoff Depth=1.13"Subcatchment 19S: Area 19
   Flow Length=239'   Tc=8.3 min   CN=75   Runoff=2.37 cfs  0.191 af

Runoff Area=24,549 sf   15.91% Impervious   Runoff Depth=1.07"Subcatchment 20S: Area 20
   Flow Length=195'   Tc=12.8 min   CN=74   Runoff=0.54 cfs  0.050 af

   Inflow=14.75 cfs  1.296 afReach 1R: Charles River
   Outflow=14.75 cfs  1.296 af

   Inflow=0.36 cfs  0.028 afReach 2R: Office Park
   Outflow=0.36 cfs  0.028 af

   Inflow=0.74 cfs  0.078 afReach 4R: Talcott Ave
   Outflow=0.74 cfs  0.078 af

   Inflow=2.94 cfs  0.262 afReach 5R: 24" Drain
   Outflow=2.94 cfs  0.262 af

   Inflow=2.94 cfs  0.215 afReach 7R: CB5 - 8"
   Outflow=2.94 cfs  0.215 af

   Inflow=2.15 cfs  0.163 afReach 8R: CB6 - 6"
   Outflow=2.15 cfs  0.163 af

   Inflow=0.19 cfs  0.016 afReach 11R: MH6
   Outflow=0.19 cfs  0.016 af

   Inflow=6.87 cfs  0.607 afReach 15R: MH5
   Outflow=6.87 cfs  0.607 af

   Inflow=1.19 cfs  0.086 afReach 17R: CB13 (NEW)
   Outflow=1.19 cfs  0.086 af

   Inflow=0.84 cfs  0.054 afReach 20R: Arsenal Park Phase A
   Outflow=0.84 cfs  0.054 af

   Inflow=1.27 cfs  0.104 afReach 23R: Area 16/17
   Outflow=1.27 cfs  0.104 af

Peak Elev=31.29'   Inflow=0.42 cfs  0.031 afPond 1aP: MH2a
8.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=0.42 cfs  0.031 af

Peak Elev=30.87'   Inflow=1.61 cfs  0.118 afPond 1bP: MH2b
15.0"  Round Culvert  n=0.013  L=15.0'  S=0.0133 '/'   Outflow=1.61 cfs  0.118 af
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Peak Elev=34.37'   Inflow=0.42 cfs  0.031 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=0.42 cfs  0.031 af

Peak Elev=33.79'   Inflow=0.90 cfs  0.064 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0174 '/'   Outflow=0.90 cfs  0.064 af

Peak Elev=30.86'   Inflow=3.18 cfs  0.226 afPond 3P: MH1
15.0"  Round Culvert  n=0.013  L=155.0'  S=0.0045 '/'   Outflow=3.18 cfs  0.226 af

Peak Elev=30.04'   Inflow=4.78 cfs  0.344 afPond 4P: MH2/CDS Unit
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0114 '/'   Outflow=4.78 cfs  0.344 af

Peak Elev=34.79'  Storage=2,015 cf   Inflow=1.85 cfs  0.136 afPond 5P: Rain Garden 4
   Outflow=1.27 cfs  0.104 af

Peak Elev=28.44'  Storage=4,638 cf   Inflow=4.78 cfs  0.344 afPond 6P: Subsurface Storage
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0057 '/'   Outflow=2.94 cfs  0.262 af

Peak Elev=25.56'  Storage=1,714 cf   Inflow=2.08 cfs  0.164 afPond 7P: Small Detention Area
   Outflow=1.84 cfs  0.126 af

Peak Elev=30.14'   Inflow=0.76 cfs  0.054 afPond 11P: CB10
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=0.76 cfs  0.054 af

Peak Elev=23.54'   Inflow=0.19 cfs  0.016 afPond 12P: CB11
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=0.19 cfs  0.016 af

Peak Elev=29.27'   Inflow=3.64 cfs  0.269 afPond 13P: MH3
10.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=3.64 cfs  0.269 af

Peak Elev=25.35'   Inflow=4.60 cfs  0.344 afPond 14P: MH4
18.0"  Round Culvert  n=0.013  L=100.0'  S=0.0480 '/'   Outflow=4.60 cfs  0.344 af

Peak Elev=31.32'   Inflow=1.75 cfs  0.124 afPond 16P: CB3
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=1.75 cfs  0.124 af

Peak Elev=32.27'   Inflow=0.53 cfs  0.038 afPond 17P: CB4
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0148 '/'   Outflow=0.53 cfs  0.038 af

Peak Elev=28.02'   Inflow=1.01 cfs  0.075 afPond 19P: CB9
12.0"  Round Culvert  n=0.013  L=114.0'  S=0.0149 '/'   Outflow=1.01 cfs  0.075 af

Peak Elev=26.23'   Inflow=1.01 cfs  0.075 afPond 20P: CDS Unit
12.0"  Round Culvert  n=0.013  L=84.0'  S=0.0155 '/'   Outflow=1.01 cfs  0.075 af

Peak Elev=31.17'   Inflow=2.28 cfs  0.162 afPond 22P: MH1
15.0"  Round Culvert  n=0.013  L=63.0'  S=0.0048 '/'   Outflow=2.28 cfs  0.162 af

Peak Elev=34.94'  Storage=623 cf   Inflow=0.87 cfs  0.064 afPond 23P: Rain Garden 1
   Outflow=0.81 cfs  0.053 af
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Peak Elev=34.96'  Storage=1,089 cf   Inflow=1.04 cfs  0.078 afPond 24P: Rain Garden 2
   Outflow=0.90 cfs  0.059 af

Peak Elev=34.95'  Storage=1,079 cf   Inflow=0.97 cfs  0.073 afPond 25P: Rain Garden 3
   Outflow=0.84 cfs  0.054 af

Total Runoff Area = 13.038 ac   Runoff Volume = 1.577 af   Average Runoff Depth = 1.45"
72.51% Pervious = 9.454 ac     27.49% Impervious = 3.584 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 0.36 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

14,985 72 Woods/grass comb., Good, HSG C

14,985 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 1.19 cfs @ 12.09 hrs,  Volume= 0.086 af,  Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

10,019 72 Woods/grass comb., Good, HSG C
5,206 98 Paved parking, HSG C

* 12,368 74 Rubber Surface, HSG C
8,600 74 >75% Grass cover, Good, HSG C

36,193 77 Weighted Average
30,987 85.62% Pervious Area
5,206 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 30 0.1670 0.14 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 80 0.0060 1.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 160 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 270 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

6,706 72 Woods/grass comb., Good, HSG C
1,291 98 Paved parking, HSG C
5,909 74 >75% Grass cover, Good, HSG C

* 520 74 Rubber Surface, HSG C

14,426 75 Weighted Average
13,135 91.05% Pervious Area
1,291 8.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 23 0.2000 0.32 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.2 27 0.0720 1.88 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

12,664 72 Woods/grass comb., Good, HSG C
8,570 98 Paved parking, HSG C

21,234 82 Weighted Average
12,664 59.64% Pervious Area
8,570 40.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.1 24 0.1330 0.19 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

0.0 12 0.1830 8.68 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.4 75 0.0210 2.94 Shallow Concentrated Flow, Shallow Conc 2
Paved   Kv= 20.3 fps

2.5 111 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 5S: Area 5

Runoff = 1.75 cfs @ 12.09 hrs,  Volume= 0.124 af,  Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

15,700 72 Woods/grass comb., Good, HSG C
18,844 98 Paved parking, HSG C

34,544 86 Weighted Average
15,700 45.45% Pervious Area
18,844 54.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.1 12 0.0960 1.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 120 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 162 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

5,412 72 Woods/grass comb., Good, HSG C
5,557 98 Paved parking, HSG C

10,969 85 Weighted Average
5,412 49.34% Pervious Area
5,557 50.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 20 0.0700 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 26 0.0120 0.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.5 72 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 118 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 0.74 cfs @ 12.25 hrs,  Volume= 0.078 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

35,328 72 Woods/grass comb., Good, HSG C
2,632 98 Paved parking, HSG C

37,960 74 Weighted Average
35,328 93.07% Pervious Area
2,632 6.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 32 0.0220 0.06 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

9.1 561 0.0420 1.02 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

17.3 593 Total

Summary for Subcatchment 8S: Area 8

Runoff = 2.08 cfs @ 12.12 hrs,  Volume= 0.164 af,  Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

60,370 74 >75% Grass cover, Good, HSG C
8,174 98 Paved parking, HSG C

68,544 77 Weighted Average
60,370 88.07% Pervious Area
8,174 11.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 32 0.0250 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.2 265 0.0230 1.06 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 55 0.1120 2.34 Shallow Concentrated Flow, Shallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total

Page 164 of 338



Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"Arsenal Park - Proposed Conditions Final _11_05_2
  Printed  11/5/2021Prepared by CDM

Page 10HydroCAD® 10.00-16  s/n M25241  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: Area 9

Runoff = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

7,600 74 Pasture/grassland/range, Good, HSG C

7,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 44 0.0140 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.9 210 0.0300 1.21 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

8.7 254 Total

Summary for Subcatchment 10S: Area 10

Runoff = 2.55 cfs @ 12.11 hrs,  Volume= 0.198 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

63,128 74 >75% Grass cover, Good, HSG C
6,960 98 Paved parking, HSG C

21,691 72 Woods/grass comb., Good, HSG C

91,779 75 Weighted Average
84,819 92.42% Pervious Area
6,960 7.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.4 23 0.0350 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.3 318 0.0310 1.23 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.6 82 0.2090 2.29 Shallow Concentrated Flow, Shallow Conc - 2
Woodland   Kv= 5.0 fps

7.3 423 Total
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Summary for Subcatchment 11S: Area 11

Runoff = 0.76 cfs @ 12.09 hrs,  Volume= 0.054 af,  Depth= 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

7,487 98 Paved parking, HSG C
8,962 72 Woods/grass comb., Good, HSG C

16,449 84 Weighted Average
8,962 54.48% Pervious Area
7,487 45.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 55 0.0710 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

1.1 123 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 12S: Area 12

Runoff = 0.87 cfs @ 12.09 hrs,  Volume= 0.064 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

2,728 74 >75% Grass cover, Good, HSG C
10,635 98 Paved parking, HSG C

13,363 93 Weighted Average
2,728 20.41% Pervious Area

10,635 79.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.2 55 0.0710 5.41 Shallow Concentrated Flow, Shallow Conc - 2
Paved   Kv= 20.3 fps

0.8 123 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 13S: Area 13

Runoff = 1.04 cfs @ 12.08 hrs,  Volume= 0.078 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

2,084 74 >75% Grass cover, Good, HSG C
13,033 98 Paved parking, HSG C

15,117 95 Weighted Average
2,084 13.79% Pervious Area

13,033 86.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 26 0.0140 0.92 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 89 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14S: Area 14

Runoff = 0.97 cfs @ 12.08 hrs,  Volume= 0.073 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

1,840 74 >75% Grass cover, Good, HSG C
12,353 98 Paved parking, HSG C

14,193 95 Weighted Average
1,840 12.96% Pervious Area

12,353 87.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 24 0.0060 0.64 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 80 0.0160 2.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.1 104 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 15S: Area 15

Runoff = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af,  Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

2,415 74 >75% Grass cover, Good, HSG C
12,705 98 Paved parking, HSG C

15,120 94 Weighted Average
2,415 15.97% Pervious Area

12,705 84.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 21 0.0330 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.4 65 0.0150 2.49 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

2.7 86 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.065 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

3,450 70 Woods, Good, HSG C
11,280 98 Paved parking, HSG C

14,730 91 Weighted Average
3,450 23.42% Pervious Area

11,280 76.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 16 0.0110 0.76 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 64 0.0260 3.27 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 17S: Area 17

Runoff = 0.95 cfs @ 12.08 hrs,  Volume= 0.071 af,  Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

2,432 72 Woods/grass comb., Good, HSG C
11,798 98 Paved parking, HSG C

14,230 94 Weighted Average
2,432 17.09% Pervious Area

11,798 82.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 66 0.0480 4.45 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.6 87 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 0.36 cfs @ 12.15 hrs,  Volume= 0.031 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

10,571 70 Woods, Good, HSG C
2,973 98 Paved parking, HSG C

13,544 76 Weighted Average
10,571 78.05% Pervious Area
2,973 21.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.5 50 0.2750 0.11 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

0.5 51 0.1200 1.73 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.3 121 0.0162 0.89 Shallow Concentrated Flow, Sallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

10.3 222 Total

Page 169 of 338



Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"Arsenal Park - Proposed Conditions Final _11_05_2
  Printed  11/5/2021Prepared by CDM

Page 15HydroCAD® 10.00-16  s/n M25241  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 19S: Area 19

Runoff = 2.37 cfs @ 12.13 hrs,  Volume= 0.191 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

52,359 70 Woods, Good, HSG C
12,718 98 Paved parking, HSG C
19,125 74 >75% Grass cover, Good, HSG C
4,222 72 Woods/grass comb., Good, HSG C

88,424 75 Weighted Average
75,706 85.62% Pervious Area
12,718 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 30 0.0500 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.7 109 0.2390 2.44 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.0 100 0.0140 0.83 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.3 239 Total

Summary for Subcatchment 20S: Area 20

Runoff = 0.54 cfs @ 12.19 hrs,  Volume= 0.050 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"

Area (sf) CN Description

3,905 98 Paved parking, HSG C
20,644 70 Woods, Good, HSG C

24,549 74 Weighted Average
20,644 84.09% Pervious Area
3,905 15.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.1 28 0.0320 0.04 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

1.7 167 0.1100 1.66 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

12.8 195 Total
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Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.369 ac, 26.68% Impervious,  Inflow Depth = 1.26"    for  2 Yr 24 Hr event
Inflow = 14.75 cfs @ 12.16 hrs,  Volume= 1.296 af
Outflow = 14.75 cfs @ 12.16 hrs,  Volume= 1.296 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth = 0.96"    for  2 Yr 24 Hr event
Inflow = 0.36 cfs @ 12.10 hrs,  Volume= 0.028 af
Outflow = 0.36 cfs @ 12.10 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.871 ac, 6.93% Impervious,  Inflow Depth = 1.07"    for  2 Yr 24 Hr event
Inflow = 0.74 cfs @ 12.25 hrs,  Volume= 0.078 af
Outflow = 0.74 cfs @ 12.25 hrs,  Volume= 0.078 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 5R: 24" Drain

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 1.17"    for  2 Yr 24 Hr event
Inflow = 2.94 cfs @ 12.20 hrs,  Volume= 0.262 af
Outflow = 2.94 cfs @ 12.20 hrs,  Volume= 0.262 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 7R: CB5 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.319 ac, 81.38% Impervious,  Inflow Depth = 1.96"    for  2 Yr 24 Hr event
Inflow = 2.94 cfs @ 12.13 hrs,  Volume= 0.215 af
Outflow = 2.94 cfs @ 12.13 hrs,  Volume= 0.215 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 8R: CB6 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.012 ac, 81.93% Impervious,  Inflow Depth = 1.93"    for  2 Yr 24 Hr event
Inflow = 2.15 cfs @ 12.14 hrs,  Volume= 0.163 af
Outflow = 2.15 cfs @ 12.14 hrs,  Volume= 0.163 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 11R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 1.07"    for  2 Yr 24 Hr event
Inflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af
Outflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 15R: MH5

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.738 ac, 51.56% Impervious,  Inflow Depth = 1.54"    for  2 Yr 24 Hr event
Inflow = 6.87 cfs @ 12.16 hrs,  Volume= 0.607 af
Outflow = 6.87 cfs @ 12.16 hrs,  Volume= 0.607 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 17R: CB13 (NEW)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.831 ac, 14.38% Impervious,  Inflow Depth = 1.25"    for  2 Yr 24 Hr event
Inflow = 1.19 cfs @ 12.09 hrs,  Volume= 0.086 af
Outflow = 1.19 cfs @ 12.09 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 20R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 1.98"    for  2 Yr 24 Hr event
Inflow = 0.84 cfs @ 12.13 hrs,  Volume= 0.054 af
Outflow = 0.84 cfs @ 12.13 hrs,  Volume= 0.054 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 23R: Area 16/17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 1.88"    for  2 Yr 24 Hr event
Inflow = 1.27 cfs @ 12.17 hrs,  Volume= 0.104 af
Outflow = 1.27 cfs @ 12.17 hrs,  Volume= 0.104 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Pond 1aP: MH2a

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 1.13"    for  2 Yr 24 Hr event
Inflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af
Outflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 31.29' @ 12.09 hrs
Flood Elev= 36.89'

Device Routing     Invert Outlet Devices

#1 Primary 30.90' 8.0"  Round 8" Pipe   
L= 34.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.42 cfs @ 12.09 hrs  HW=31.29'  TW=30.87'   (Dynamic Tailwater)
1=8" Pipe  (Outlet Controls 0.42 cfs @ 2.88 fps)

Summary for Pond 1bP: MH2b

Inflow Area = 1.162 ac, 12.84% Impervious,  Inflow Depth = 1.21"    for  2 Yr 24 Hr event
Inflow = 1.61 cfs @ 12.09 hrs,  Volume= 0.118 af
Outflow = 1.61 cfs @ 12.09 hrs,  Volume= 0.118 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.61 cfs @ 12.09 hrs,  Volume= 0.118 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 30.87' @ 12.09 hrs
Flood Elev= 35.15'

Device Routing     Invert Outlet Devices

#1 Primary 30.20' 15.0"  Round 15" Pipe   
L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.20' / 30.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.60 cfs @ 12.09 hrs  HW=30.87'  TW=30.04'   (Dynamic Tailwater)
1=15" Pipe  (Barrel Controls 1.60 cfs @ 3.50 fps)
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Summary for Pond 1P: CB1

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 1.13"    for  2 Yr 24 Hr event
Inflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af
Outflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.42 cfs @ 12.09 hrs,  Volume= 0.031 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.37' @ 12.09 hrs
Flood Elev= 37.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.42 cfs @ 12.09 hrs  HW=34.37'  TW=31.29'   (Dynamic Tailwater)
1=8" Clay Pipe  (Inlet Controls 0.42 cfs @ 2.08 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.487 ac, 40.36% Impervious,  Inflow Depth = 1.58"    for  2 Yr 24 Hr event
Inflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af
Outflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 33.79' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0174 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.90 cfs @ 12.09 hrs  HW=33.79'  TW=30.86'   (Dynamic Tailwater)
1=12" RCP  (Inlet Controls 0.90 cfs @ 2.37 fps)

Summary for Pond 3P: MH1

Inflow Area = 1.532 ac, 49.40% Impervious,  Inflow Depth = 1.77"    for  2 Yr 24 Hr event
Inflow = 3.18 cfs @ 12.09 hrs,  Volume= 0.226 af
Outflow = 3.18 cfs @ 12.09 hrs,  Volume= 0.226 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.18 cfs @ 12.09 hrs,  Volume= 0.226 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 30.86' @ 12.09 hrs
Flood Elev= 35.00'
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Device Routing     Invert Outlet Devices

#1 Primary 29.70' 15.0"  Round 15" RCP   
L= 155.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 29.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.18 cfs @ 12.09 hrs  HW=30.86'  TW=30.04'   (Dynamic Tailwater)
1=15" RCP  (Outlet Controls 3.18 cfs @ 3.48 fps)

Summary for Pond 4P: MH2/CDS Unit

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 1.53"    for  2 Yr 24 Hr event
Inflow = 4.78 cfs @ 12.09 hrs,  Volume= 0.344 af
Outflow = 4.78 cfs @ 12.09 hrs,  Volume= 0.344 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.78 cfs @ 12.09 hrs,  Volume= 0.344 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 30.04' @ 12.09 hrs
Flood Elev= 34.70'

Device Routing     Invert Outlet Devices

#1 Primary 28.90' 18.0"  Round 18" RCP   
L= 35.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.90' / 28.50'   S= 0.0114 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.78 cfs @ 12.09 hrs  HW=30.04'  TW=27.85'   (Dynamic Tailwater)
1=18" RCP  (Barrel Controls 4.78 cfs @ 4.61 fps)

Summary for Pond 5P: Rain Garden 4

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 2.45"    for  2 Yr 24 Hr event
Inflow = 1.85 cfs @ 12.09 hrs,  Volume= 0.136 af
Outflow = 1.27 cfs @ 12.17 hrs,  Volume= 0.104 af,  Atten= 31%,  Lag= 5.0 min
Primary = 1.27 cfs @ 12.17 hrs,  Volume= 0.104 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.79' @ 12.17 hrs   Surf.Area= 2,733 sf   Storage= 2,015 cf
Flood Elev= 35.00'   Surf.Area= 3,157 sf   Storage= 2,588 cf

Plug-Flow detention time= 143.5 min calculated for 0.104 af (77% of inflow)
Center-of-Mass det. time= 61.5 min ( 855.5 - 793.9 )

Volume Invert Avail.Storage Storage Description

#1 33.00' 5,435 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 31.00' 89 cf 7.40'W x 30.00'L x 2.00'H Bioretention Soil Layer

444 cf Overall  x 20.0% Voids

5,523 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

33.00 222 0 0
34.00 921 572 572
35.00 2,935 1,928 2,500
36.00 2,935 2,935 5,435

Device Routing     Invert Outlet Devices

#1 Device 2 34.50' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 30.80' 10.0"  Round 10" RCP Pipe   
L= 133.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.80' / 19.10'   S= 0.0880 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=1.27 cfs @ 12.17 hrs  HW=34.79'  TW=0.00'   (Dynamic Tailwater)
2=10" RCP Pipe  (Passes 1.27 cfs of 4.96 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.27 cfs)

Summary for Pond 6P: Subsurface Storage

[93] Warning: Storage range exceeded by 4.44'

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 1.53"    for  2 Yr 24 Hr event
Inflow = 4.78 cfs @ 12.09 hrs,  Volume= 0.344 af
Outflow = 2.94 cfs @ 12.20 hrs,  Volume= 0.262 af,  Atten= 38%,  Lag= 6.5 min
Primary = 2.94 cfs @ 12.20 hrs,  Volume= 0.262 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 28.44' @ 12.20 hrs   Surf.Area= 1,305 sf   Storage= 4,638 cf
Flood Elev= 31.50'   Surf.Area= 1,305 sf   Storage= 8,236 cf

Plug-Flow detention time= 148.9 min calculated for 0.262 af (76% of inflow)
Center-of-Mass det. time= 61.8 min ( 897.3 - 835.5 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 8,824 cf StormTrap DoubleTrap  7-6  x 10
Inside= 101.7"W x 90.0"H => 57.31 sf x 15.40'L = 882.4 cf
Outside= 101.7"W x 102.0"H => 72.07 sf x 15.40'L = 1,109.6 cf

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 18.0"  Round 18" Pipe   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 27.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.94 cfs @ 12.20 hrs  HW=28.44'  TW=0.00'   (Dynamic Tailwater)
1=18" Pipe  (Barrel Controls 2.94 cfs @ 3.59 fps)
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Summary for Pond 7P: Small Detention Area

Inflow Area = 1.574 ac, 11.93% Impervious,  Inflow Depth = 1.25"    for  2 Yr 24 Hr event
Inflow = 2.08 cfs @ 12.12 hrs,  Volume= 0.164 af
Outflow = 1.84 cfs @ 12.17 hrs,  Volume= 0.126 af,  Atten= 11%,  Lag= 3.1 min
Primary = 1.84 cfs @ 12.17 hrs,  Volume= 0.126 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.56' @ 12.17 hrs   Surf.Area= 1,615 sf   Storage= 1,714 cf
Flood Elev= 26.00'   Surf.Area= 1,955 sf   Storage= 2,498 cf

Plug-Flow detention time= 130.4 min calculated for 0.126 af (77% of inflow)
Center-of-Mass det. time= 43.3 min ( 896.9 - 853.5 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 2,498 cf Rain Garden (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

24.00 682 0 0
25.00 1,179 931 931
26.00 1,955 1,567 2,498

Device Routing     Invert Outlet Devices

#1 Primary 25.50' 50.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=1.82 cfs @ 12.17 hrs  HW=25.56'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.82 cfs @ 0.60 fps)

Summary for Pond 11P: CB10

Inflow Area = 0.378 ac, 45.52% Impervious,  Inflow Depth = 1.72"    for  2 Yr 24 Hr event
Inflow = 0.76 cfs @ 12.09 hrs,  Volume= 0.054 af
Outflow = 0.76 cfs @ 12.09 hrs,  Volume= 0.054 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.09 hrs,  Volume= 0.054 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 30.14' @ 12.09 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round 8" Clay   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   
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Primary OutFlow  Max=0.76 cfs @ 12.09 hrs  HW=30.14'  TW=28.96'   (Dynamic Tailwater)
1=8" Clay  (Inlet Controls 0.76 cfs @ 2.51 fps)

Summary for Pond 12P: CB11

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 1.07"    for  2 Yr 24 Hr event
Inflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af
Outflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.54' @ 12.13 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.19 cfs @ 12.13 hrs  HW=23.54'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.19 cfs @ 1.67 fps)

Summary for Pond 13P: MH3

Under existing conditions, this area appears to work with an 8" pipe, even through the model indicates that 
a 15" pipe is needed.  The 8" pipe will remain.

Inflow Area = 1.696 ac, 73.40% Impervious,  Inflow Depth = 1.91"    for  2 Yr 24 Hr event
Inflow = 3.64 cfs @ 12.12 hrs,  Volume= 0.269 af
Outflow = 3.64 cfs @ 12.12 hrs,  Volume= 0.269 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.64 cfs @ 12.12 hrs,  Volume= 0.269 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 29.27' @ 12.12 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 10.0"  Round 10" Culvert   
L= 104.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.55 sf   

Primary OutFlow  Max=3.64 cfs @ 12.12 hrs  HW=29.27'  TW=25.34'   (Dynamic Tailwater)
1=10" Culvert  (Outlet Controls 3.64 cfs @ 6.68 fps)
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Summary for Pond 14P: MH4

Assume rim of DMH is at elevation 24.

Inflow Area = 2.043 ac, 75.20% Impervious,  Inflow Depth = 2.02"    for  2 Yr 24 Hr event
Inflow = 4.60 cfs @ 12.11 hrs,  Volume= 0.344 af
Outflow = 4.60 cfs @ 12.11 hrs,  Volume= 0.344 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.60 cfs @ 12.11 hrs,  Volume= 0.344 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.35' @ 12.11 hrs
Flood Elev= 31.00'

Device Routing     Invert Outlet Devices

#1 Primary 24.30' 18.0"  Round Culvert   
L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.30' / 19.50'   S= 0.0480 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.59 cfs @ 12.11 hrs  HW=25.35'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.59 cfs @ 3.49 fps)

Summary for Pond 16P: CB3

Inflow Area = 0.793 ac, 54.55% Impervious,  Inflow Depth = 1.88"    for  2 Yr 24 Hr event
Inflow = 1.75 cfs @ 12.09 hrs,  Volume= 0.124 af
Outflow = 1.75 cfs @ 12.09 hrs,  Volume= 0.124 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.75 cfs @ 12.09 hrs,  Volume= 0.124 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 31.32' @ 12.09 hrs
Flood Elev= 34.33'

Device Routing     Invert Outlet Devices

#1 Primary 30.30' 15.0"  Round 12" RCP   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.30' / 30.20'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.73 cfs @ 12.09 hrs  HW=31.32'  TW=31.17'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 1.73 cfs @ 2.20 fps)

Summary for Pond 17P: CB4

Inflow Area = 0.252 ac, 50.66% Impervious,  Inflow Depth = 1.80"    for  2 Yr 24 Hr event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af
Outflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
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Peak Elev= 32.27' @ 12.09 hrs
Flood Elev= 35.90'

Device Routing     Invert Outlet Devices

#1 Primary 31.90' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.90' / 30.20'   S= 0.0148 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.53 cfs @ 12.09 hrs  HW=32.27'  TW=31.17'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 0.53 cfs @ 2.97 fps)

Summary for Pond 19P: CB9

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 2.59"    for  2 Yr 24 Hr event
Inflow = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af
Outflow = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 28.02' @ 12.08 hrs
Flood Elev= 35.02'

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 12.0"  Round Culvert   
L= 114.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 25.80'   S= 0.0149 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.01 cfs @ 12.08 hrs  HW=28.02'  TW=26.23'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.01 cfs @ 2.45 fps)

Summary for Pond 20P: CDS Unit

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 2.59"    for  2 Yr 24 Hr event
Inflow = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af
Outflow = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 26.23' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 25.70' 12.0"  Round Culvert   
L= 84.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 25.70' / 24.40'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.01 cfs @ 12.08 hrs  HW=26.23'  TW=25.33'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.01 cfs @ 3.49 fps)
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Summary for Pond 22P: MH1

Inflow Area = 1.045 ac, 53.61% Impervious,  Inflow Depth = 1.86"    for  2 Yr 24 Hr event
Inflow = 2.28 cfs @ 12.09 hrs,  Volume= 0.162 af
Outflow = 2.28 cfs @ 12.09 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.28 cfs @ 12.09 hrs,  Volume= 0.162 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 31.17' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 30.10' 15.0"  Round 15" Pipe   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.10' / 29.80'   S= 0.0048 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.27 cfs @ 12.09 hrs  HW=31.17'  TW=30.86'   (Dynamic Tailwater)
1=15" Pipe  (Outlet Controls 2.27 cfs @ 2.71 fps)

Summary for Pond 23P: Rain Garden 1

Inflow Area = 0.307 ac, 79.59% Impervious,  Inflow Depth = 2.49"    for  2 Yr 24 Hr event
Inflow = 0.87 cfs @ 12.09 hrs,  Volume= 0.064 af
Outflow = 0.81 cfs @ 12.12 hrs,  Volume= 0.053 af,  Atten= 6%,  Lag= 1.8 min
Primary = 0.81 cfs @ 12.12 hrs,  Volume= 0.053 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.94' @ 12.12 hrs   Surf.Area= 1,050 sf   Storage= 623 cf
Flood Elev= 35.00'   Surf.Area= 1,074 sf   Storage= 665 cf

Plug-Flow detention time= 115.1 min calculated for 0.053 af (82% of inflow)
Center-of-Mass det. time= 44.8 min ( 836.9 - 792.1 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 1,291 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 128 cf 10.00'W x 32.00'L x 2.00'H Bioretention Soil

640 cf Overall  x 20.0% Voids

1,419 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 320 0 0
35.00 754 537 537
36.00 754 754 1,291

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   
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#2 Primary 31.10' 8.0"  Round 8" PVC Pipe   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 30.97'   S= 0.0325 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.81 cfs @ 12.12 hrs  HW=34.94'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 0.81 cfs of 3.15 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 0.81 cfs)

Summary for Pond 24P: Rain Garden 2

Inflow Area = 0.347 ac, 86.21% Impervious,  Inflow Depth = 2.69"    for  2 Yr 24 Hr event
Inflow = 1.04 cfs @ 12.08 hrs,  Volume= 0.078 af
Outflow = 0.90 cfs @ 12.13 hrs,  Volume= 0.059 af,  Atten= 13%,  Lag= 2.7 min
Primary = 0.90 cfs @ 12.13 hrs,  Volume= 0.059 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.96' @ 12.13 hrs   Surf.Area= 1,807 sf   Storage= 1,089 cf
Flood Elev= 35.00'   Surf.Area= 1,837 sf   Storage= 1,142 cf

Plug-Flow detention time= 148.7 min calculated for 0.059 af (75% of inflow)
Center-of-Mass det. time= 64.4 min ( 844.9 - 780.5 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,198 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 223 cf 10.00'W x 55.80'L x 2.00'H Bioretention Soil

1,116 cf Overall  x 20.0% Voids

2,421 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 558 0 0
35.00 1,279 919 919
36.00 1,279 1,279 2,198

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.45' 8.0"  Round 8" PVC Pipe   
L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.45' / 30.97'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.90 cfs @ 12.13 hrs  HW=34.96'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 0.90 cfs of 1.97 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 0.90 cfs)
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Summary for Pond 25P: Rain Garden 3

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 2.69"    for  2 Yr 24 Hr event
Inflow = 0.97 cfs @ 12.08 hrs,  Volume= 0.073 af
Outflow = 0.84 cfs @ 12.13 hrs,  Volume= 0.054 af,  Atten= 14%,  Lag= 2.8 min
Primary = 0.84 cfs @ 12.13 hrs,  Volume= 0.054 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.95' @ 12.13 hrs   Surf.Area= 1,804 sf   Storage= 1,079 cf
Flood Elev= 35.00'   Surf.Area= 1,841 sf   Storage= 1,144 cf

Plug-Flow detention time= 154.5 min calculated for 0.054 af (73% of inflow)
Center-of-Mass det. time= 67.5 min ( 848.0 - 780.5 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,203 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 224 cf 10.00'W x 55.90'L x 2.00'H Bioretention Soil

1,118 cf Overall  x 20.0% Voids

2,426 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 559 0 0
35.00 1,282 921 921
36.00 1,282 1,282 2,203

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 12.0"  Round 12" RCP Pipe   
L= 136.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 27.00'   S= 0.0301 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.84 cfs @ 12.13 hrs  HW=34.95'  TW=0.00'   (Dynamic Tailwater)
2=12" RCP Pipe  (Passes 0.84 cfs of 6.92 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 0.84 cfs)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,985 sf   0.00% Impervious   Runoff Depth=2.30"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=0.91 cfs  0.066 af

Runoff Area=36,193 sf   14.38% Impervious   Runoff Depth=2.73"Subcatchment 2S: Area 2
   Flow Length=270'   Tc=6.0 min   CN=77   Runoff=2.66 cfs  0.189 af

Runoff Area=14,426 sf   8.95% Impervious   Runoff Depth=2.56"Subcatchment 3S: Area 3
   Flow Length=50'   Tc=6.0 min   CN=75   Runoff=0.99 cfs  0.071 af

Runoff Area=21,234 sf   40.36% Impervious   Runoff Depth=3.20"Subcatchment 4S: Area 4
   Flow Length=111'   Tc=6.0 min   CN=82   Runoff=1.82 cfs  0.130 af

Runoff Area=34,544 sf   54.55% Impervious   Runoff Depth=3.59"Subcatchment 5S: Area 5
   Flow Length=162'   Tc=6.0 min   CN=86   Runoff=3.29 cfs  0.237 af

Runoff Area=10,969 sf   50.66% Impervious   Runoff Depth=3.49"Subcatchment 6S: Area 6
   Flow Length=118'   Tc=6.0 min   CN=85   Runoff=1.02 cfs  0.073 af

Runoff Area=37,960 sf   6.93% Impervious   Runoff Depth=2.47"Subcatchment 7S: Area 7
   Flow Length=593'   Tc=17.3 min   CN=74   Runoff=1.79 cfs  0.179 af

Runoff Area=68,544 sf   11.93% Impervious   Runoff Depth=2.73"Subcatchment 8S: Area 8
   Flow Length=352'   Tc=8.2 min   CN=77   Runoff=4.67 cfs  0.358 af

Runoff Area=7,600 sf   0.00% Impervious   Runoff Depth=2.47"Subcatchment 9S: Area 9
   Flow Length=254'   Tc=8.7 min   CN=74   Runoff=0.46 cfs  0.036 af

Runoff Area=91,779 sf   7.58% Impervious   Runoff Depth=2.56"Subcatchment 10S: Area 10
   Flow Length=423'   Tc=7.3 min   CN=75   Runoff=6.02 cfs  0.449 af

Runoff Area=16,449 sf   45.52% Impervious   Runoff Depth=3.39"Subcatchment 11S: Area 11
   Flow Length=123'   Tc=6.0 min   CN=84   Runoff=1.49 cfs  0.107 af

Runoff Area=13,363 sf   79.59% Impervious   Runoff Depth=4.33"Subcatchment 12S: Area 12
   Flow Length=123'   Tc=6.0 min   CN=93   Runoff=1.46 cfs  0.111 af

Runoff Area=15,117 sf   86.21% Impervious   Runoff Depth=4.55"Subcatchment 13S: Area 13
   Flow Length=89'   Tc=6.0 min   CN=95   Runoff=1.70 cfs  0.132 af

Runoff Area=14,193 sf   87.04% Impervious   Runoff Depth=4.55"Subcatchment 14S: Area 14
   Flow Length=104'   Tc=6.0 min   CN=95   Runoff=1.59 cfs  0.123 af

Runoff Area=15,120 sf   84.03% Impervious   Runoff Depth=4.44"Subcatchment 15S: Area 15
   Flow Length=86'   Tc=6.0 min   CN=94   Runoff=1.68 cfs  0.128 af

Runoff Area=14,730 sf   76.58% Impervious   Runoff Depth=4.11"Subcatchment 16S: Area 16
   Flow Length=80'   Tc=6.0 min   CN=91   Runoff=1.56 cfs  0.116 af
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Runoff Area=14,230 sf   82.91% Impervious   Runoff Depth=4.44"Subcatchment 17S: Area 17
   Flow Length=87'   Tc=6.0 min   CN=94   Runoff=1.58 cfs  0.121 af

Runoff Area=13,544 sf   21.95% Impervious   Runoff Depth=2.64"Subcatchment 18S: Area 18
   Flow Length=222'   Tc=10.3 min   CN=76   Runoff=0.83 cfs  0.068 af

Runoff Area=88,424 sf   14.38% Impervious   Runoff Depth=2.56"Subcatchment 19S: Area 19
   Flow Length=239'   Tc=8.3 min   CN=75   Runoff=5.60 cfs  0.432 af

Runoff Area=24,549 sf   15.91% Impervious   Runoff Depth=2.47"Subcatchment 20S: Area 20
   Flow Length=195'   Tc=12.8 min   CN=74   Runoff=1.30 cfs  0.116 af

   Inflow=35.20 cfs  2.872 afReach 1R: Charles River
   Outflow=35.20 cfs  2.872 af

   Inflow=0.91 cfs  0.066 afReach 2R: Office Park
   Outflow=0.91 cfs  0.066 af

   Inflow=1.79 cfs  0.179 afReach 4R: Talcott Ave
   Outflow=1.79 cfs  0.179 af

   Inflow=8.17 cfs  0.619 afReach 5R: 24" Drain
   Outflow=8.17 cfs  0.619 af

   Inflow=4.31 cfs  0.417 afReach 7R: CB5 - 8"
   Outflow=4.31 cfs  0.417 af

   Inflow=3.04 cfs  0.317 afReach 8R: CB6 - 6"
   Outflow=3.04 cfs  0.317 af

   Inflow=0.46 cfs  0.036 afReach 11R: MH6
   Outflow=0.46 cfs  0.036 af

   Inflow=15.30 cfs  1.270 afReach 15R: MH5
   Outflow=15.30 cfs  1.270 af

   Inflow=2.66 cfs  0.189 afReach 17R: CB13 (NEW)
   Outflow=2.66 cfs  0.189 af

   Inflow=1.31 cfs  0.104 afReach 20R: Arsenal Park Phase A
   Outflow=1.31 cfs  0.104 af

   Inflow=1.71 cfs  0.205 afReach 23R: Area 16/17
   Outflow=1.71 cfs  0.205 af

Peak Elev=31.77'   Inflow=0.99 cfs  0.071 afPond 1aP: MH2a
8.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=0.99 cfs  0.071 af

Peak Elev=31.42'   Inflow=3.65 cfs  0.260 afPond 1bP: MH2b
15.0"  Round Culvert  n=0.013  L=15.0'  S=0.0133 '/'   Outflow=3.65 cfs  0.260 af
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Peak Elev=34.68'   Inflow=0.99 cfs  0.071 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=0.99 cfs  0.071 af

Peak Elev=34.07'   Inflow=1.82 cfs  0.130 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0174 '/'   Outflow=1.82 cfs  0.130 af

Peak Elev=33.00'   Inflow=6.13 cfs  0.440 afPond 3P: MH1
15.0"  Round Culvert  n=0.013  L=155.0'  S=0.0045 '/'   Outflow=6.13 cfs  0.440 af

Peak Elev=31.02'   Inflow=9.78 cfs  0.700 afPond 4P: MH2/CDS Unit
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0114 '/'   Outflow=9.78 cfs  0.700 af

Peak Elev=35.04'  Storage=2,717 cf   Inflow=3.13 cfs  0.237 afPond 5P: Rain Garden 4
   Outflow=1.71 cfs  0.205 af

Peak Elev=29.47'  Storage=5,853 cf   Inflow=9.78 cfs  0.700 afPond 6P: Subsurface Storage
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0057 '/'   Outflow=8.17 cfs  0.619 af

Peak Elev=25.61'  Storage=1,800 cf   Inflow=4.67 cfs  0.358 afPond 7P: Small Detention Area
   Outflow=4.65 cfs  0.321 af

Peak Elev=35.92'   Inflow=1.49 cfs  0.107 afPond 11P: CB10
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=1.49 cfs  0.107 af

Peak Elev=23.69'   Inflow=0.46 cfs  0.036 afPond 12P: CB11
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=0.46 cfs  0.036 af

Peak Elev=35.20'   Inflow=5.65 cfs  0.523 afPond 13P: MH3
10.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=5.65 cfs  0.523 af

Peak Elev=25.77'   Inflow=7.26 cfs  0.651 afPond 14P: MH4
18.0"  Round Culvert  n=0.013  L=100.0'  S=0.0480 '/'   Outflow=7.26 cfs  0.651 af

Peak Elev=33.86'   Inflow=3.29 cfs  0.237 afPond 16P: CB3
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=3.29 cfs  0.237 af

Peak Elev=33.69'   Inflow=1.02 cfs  0.073 afPond 17P: CB4
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0148 '/'   Outflow=1.02 cfs  0.073 af

Peak Elev=28.20'   Inflow=1.68 cfs  0.128 afPond 19P: CB9
12.0"  Round Culvert  n=0.013  L=114.0'  S=0.0149 '/'   Outflow=1.68 cfs  0.128 af

Peak Elev=26.48'   Inflow=1.68 cfs  0.128 afPond 20P: CDS Unit
12.0"  Round Culvert  n=0.013  L=84.0'  S=0.0155 '/'   Outflow=1.68 cfs  0.128 af

Peak Elev=33.55'   Inflow=4.30 cfs  0.310 afPond 22P: MH1
15.0"  Round Culvert  n=0.013  L=63.0'  S=0.0048 '/'   Outflow=4.30 cfs  0.310 af

Peak Elev=35.05'  Storage=704 cf   Inflow=1.46 cfs  0.111 afPond 23P: Rain Garden 1
   Outflow=1.30 cfs  0.099 af
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Peak Elev=35.08'  Storage=1,241 cf   Inflow=1.70 cfs  0.132 afPond 24P: Rain Garden 2
   Outflow=1.35 cfs  0.112 af

Peak Elev=35.05'  Storage=1,213 cf   Inflow=1.59 cfs  0.123 afPond 25P: Rain Garden 3
   Outflow=1.31 cfs  0.104 af

Total Runoff Area = 13.038 ac   Runoff Volume = 3.242 af   Average Runoff Depth = 2.98"
72.51% Pervious = 9.454 ac     27.49% Impervious = 3.584 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 0.91 cfs @ 12.10 hrs,  Volume= 0.066 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

14,985 72 Woods/grass comb., Good, HSG C

14,985 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 2.66 cfs @ 12.09 hrs,  Volume= 0.189 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

10,019 72 Woods/grass comb., Good, HSG C
5,206 98 Paved parking, HSG C

* 12,368 74 Rubber Surface, HSG C
8,600 74 >75% Grass cover, Good, HSG C

36,193 77 Weighted Average
30,987 85.62% Pervious Area
5,206 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 30 0.1670 0.14 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 80 0.0060 1.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 160 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 270 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

6,706 72 Woods/grass comb., Good, HSG C
1,291 98 Paved parking, HSG C
5,909 74 >75% Grass cover, Good, HSG C

* 520 74 Rubber Surface, HSG C

14,426 75 Weighted Average
13,135 91.05% Pervious Area
1,291 8.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 23 0.2000 0.32 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.2 27 0.0720 1.88 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 1.82 cfs @ 12.09 hrs,  Volume= 0.130 af,  Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

12,664 72 Woods/grass comb., Good, HSG C
8,570 98 Paved parking, HSG C

21,234 82 Weighted Average
12,664 59.64% Pervious Area
8,570 40.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.1 24 0.1330 0.19 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

0.0 12 0.1830 8.68 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.4 75 0.0210 2.94 Shallow Concentrated Flow, Shallow Conc 2
Paved   Kv= 20.3 fps

2.5 111 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 5S: Area 5

Runoff = 3.29 cfs @ 12.09 hrs,  Volume= 0.237 af,  Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

15,700 72 Woods/grass comb., Good, HSG C
18,844 98 Paved parking, HSG C

34,544 86 Weighted Average
15,700 45.45% Pervious Area
18,844 54.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.1 12 0.0960 1.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 120 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 162 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 1.02 cfs @ 12.09 hrs,  Volume= 0.073 af,  Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

5,412 72 Woods/grass comb., Good, HSG C
5,557 98 Paved parking, HSG C

10,969 85 Weighted Average
5,412 49.34% Pervious Area
5,557 50.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 20 0.0700 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 26 0.0120 0.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.5 72 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 118 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 1.79 cfs @ 12.24 hrs,  Volume= 0.179 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

35,328 72 Woods/grass comb., Good, HSG C
2,632 98 Paved parking, HSG C

37,960 74 Weighted Average
35,328 93.07% Pervious Area
2,632 6.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 32 0.0220 0.06 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

9.1 561 0.0420 1.02 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

17.3 593 Total

Summary for Subcatchment 8S: Area 8

Runoff = 4.67 cfs @ 12.12 hrs,  Volume= 0.358 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

60,370 74 >75% Grass cover, Good, HSG C
8,174 98 Paved parking, HSG C

68,544 77 Weighted Average
60,370 88.07% Pervious Area
8,174 11.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 32 0.0250 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.2 265 0.0230 1.06 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 55 0.1120 2.34 Shallow Concentrated Flow, Shallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total
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Summary for Subcatchment 9S: Area 9

Runoff = 0.46 cfs @ 12.13 hrs,  Volume= 0.036 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

7,600 74 Pasture/grassland/range, Good, HSG C

7,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 44 0.0140 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.9 210 0.0300 1.21 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

8.7 254 Total

Summary for Subcatchment 10S: Area 10

Runoff = 6.02 cfs @ 12.11 hrs,  Volume= 0.449 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

63,128 74 >75% Grass cover, Good, HSG C
6,960 98 Paved parking, HSG C

21,691 72 Woods/grass comb., Good, HSG C

91,779 75 Weighted Average
84,819 92.42% Pervious Area
6,960 7.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.4 23 0.0350 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.3 318 0.0310 1.23 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.6 82 0.2090 2.29 Shallow Concentrated Flow, Shallow Conc - 2
Woodland   Kv= 5.0 fps

7.3 423 Total
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Summary for Subcatchment 11S: Area 11

Runoff = 1.49 cfs @ 12.09 hrs,  Volume= 0.107 af,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

7,487 98 Paved parking, HSG C
8,962 72 Woods/grass comb., Good, HSG C

16,449 84 Weighted Average
8,962 54.48% Pervious Area
7,487 45.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 55 0.0710 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

1.1 123 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 12S: Area 12

Runoff = 1.46 cfs @ 12.08 hrs,  Volume= 0.111 af,  Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

2,728 74 >75% Grass cover, Good, HSG C
10,635 98 Paved parking, HSG C

13,363 93 Weighted Average
2,728 20.41% Pervious Area

10,635 79.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.2 55 0.0710 5.41 Shallow Concentrated Flow, Shallow Conc - 2
Paved   Kv= 20.3 fps

0.8 123 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 13S: Area 13

Runoff = 1.70 cfs @ 12.08 hrs,  Volume= 0.132 af,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

2,084 74 >75% Grass cover, Good, HSG C
13,033 98 Paved parking, HSG C

15,117 95 Weighted Average
2,084 13.79% Pervious Area

13,033 86.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 26 0.0140 0.92 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 89 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14S: Area 14

Runoff = 1.59 cfs @ 12.08 hrs,  Volume= 0.123 af,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

1,840 74 >75% Grass cover, Good, HSG C
12,353 98 Paved parking, HSG C

14,193 95 Weighted Average
1,840 12.96% Pervious Area

12,353 87.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 24 0.0060 0.64 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 80 0.0160 2.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.1 104 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 15S: Area 15

Runoff = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

2,415 74 >75% Grass cover, Good, HSG C
12,705 98 Paved parking, HSG C

15,120 94 Weighted Average
2,415 15.97% Pervious Area

12,705 84.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 21 0.0330 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.4 65 0.0150 2.49 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

2.7 86 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 1.56 cfs @ 12.08 hrs,  Volume= 0.116 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

3,450 70 Woods, Good, HSG C
11,280 98 Paved parking, HSG C

14,730 91 Weighted Average
3,450 23.42% Pervious Area

11,280 76.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 16 0.0110 0.76 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 64 0.0260 3.27 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 17S: Area 17

Runoff = 1.58 cfs @ 12.08 hrs,  Volume= 0.121 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

2,432 72 Woods/grass comb., Good, HSG C
11,798 98 Paved parking, HSG C

14,230 94 Weighted Average
2,432 17.09% Pervious Area

11,798 82.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 66 0.0480 4.45 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.6 87 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 0.83 cfs @ 12.14 hrs,  Volume= 0.068 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

10,571 70 Woods, Good, HSG C
2,973 98 Paved parking, HSG C

13,544 76 Weighted Average
10,571 78.05% Pervious Area
2,973 21.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.5 50 0.2750 0.11 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

0.5 51 0.1200 1.73 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.3 121 0.0162 0.89 Shallow Concentrated Flow, Sallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

10.3 222 Total
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Summary for Subcatchment 19S: Area 19

Runoff = 5.60 cfs @ 12.12 hrs,  Volume= 0.432 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

52,359 70 Woods, Good, HSG C
12,718 98 Paved parking, HSG C
19,125 74 >75% Grass cover, Good, HSG C
4,222 72 Woods/grass comb., Good, HSG C

88,424 75 Weighted Average
75,706 85.62% Pervious Area
12,718 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 30 0.0500 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.7 109 0.2390 2.44 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.0 100 0.0140 0.83 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.3 239 Total

Summary for Subcatchment 20S: Area 20

Runoff = 1.30 cfs @ 12.18 hrs,  Volume= 0.116 af,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"

Area (sf) CN Description

3,905 98 Paved parking, HSG C
20,644 70 Woods, Good, HSG C

24,549 74 Weighted Average
20,644 84.09% Pervious Area
3,905 15.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.1 28 0.0320 0.04 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

1.7 167 0.1100 1.66 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

12.8 195 Total

Page 197 of 338



Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"Arsenal Park - Proposed Conditions Final _11_05_
  Printed  11/5/2021Prepared by CDM

Page 43HydroCAD® 10.00-16  s/n M25241  © 2015 HydroCAD Software Solutions LLC

Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.369 ac, 26.68% Impervious,  Inflow Depth = 2.79"    for  10 Yr 24 Hr event
Inflow = 35.20 cfs @ 12.12 hrs,  Volume= 2.872 af
Outflow = 35.20 cfs @ 12.12 hrs,  Volume= 2.872 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth = 2.30"    for  10 Yr 24 Hr event
Inflow = 0.91 cfs @ 12.10 hrs,  Volume= 0.066 af
Outflow = 0.91 cfs @ 12.10 hrs,  Volume= 0.066 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.871 ac, 6.93% Impervious,  Inflow Depth = 2.47"    for  10 Yr 24 Hr event
Inflow = 1.79 cfs @ 12.24 hrs,  Volume= 0.179 af
Outflow = 1.79 cfs @ 12.24 hrs,  Volume= 0.179 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 5R: 24" Drain

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 2.76"    for  10 Yr 24 Hr event
Inflow = 8.17 cfs @ 12.14 hrs,  Volume= 0.619 af
Outflow = 8.17 cfs @ 12.14 hrs,  Volume= 0.619 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 7R: CB5 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.319 ac, 81.38% Impervious,  Inflow Depth = 3.79"    for  10 Yr 24 Hr event
Inflow = 4.31 cfs @ 12.14 hrs,  Volume= 0.417 af
Outflow = 4.31 cfs @ 12.14 hrs,  Volume= 0.417 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 8R: CB6 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.012 ac, 81.93% Impervious,  Inflow Depth = 3.76"    for  10 Yr 24 Hr event
Inflow = 3.04 cfs @ 12.16 hrs,  Volume= 0.317 af
Outflow = 3.04 cfs @ 12.16 hrs,  Volume= 0.317 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 11R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 2.47"    for  10 Yr 24 Hr event
Inflow = 0.46 cfs @ 12.13 hrs,  Volume= 0.036 af
Outflow = 0.46 cfs @ 12.13 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 15R: MH5

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.738 ac, 51.56% Impervious,  Inflow Depth = 3.22"    for  10 Yr 24 Hr event
Inflow = 15.30 cfs @ 12.12 hrs,  Volume= 1.270 af
Outflow = 15.30 cfs @ 12.12 hrs,  Volume= 1.270 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 17R: CB13 (NEW)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.831 ac, 14.38% Impervious,  Inflow Depth = 2.73"    for  10 Yr 24 Hr event
Inflow = 2.66 cfs @ 12.09 hrs,  Volume= 0.189 af
Outflow = 2.66 cfs @ 12.09 hrs,  Volume= 0.189 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 20R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 3.83"    for  10 Yr 24 Hr event
Inflow = 1.31 cfs @ 12.14 hrs,  Volume= 0.104 af
Outflow = 1.31 cfs @ 12.14 hrs,  Volume= 0.104 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 23R: Area 16/17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 3.70"    for  10 Yr 24 Hr event
Inflow = 1.71 cfs @ 12.21 hrs,  Volume= 0.205 af
Outflow = 1.71 cfs @ 12.21 hrs,  Volume= 0.205 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Pond 1aP: MH2a

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 2.56"    for  10 Yr 24 Hr event
Inflow = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af
Outflow = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 31.77' @ 12.09 hrs
Flood Elev= 36.89'

Device Routing     Invert Outlet Devices

#1 Primary 30.90' 8.0"  Round 8" Pipe   
L= 34.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.98 cfs @ 12.09 hrs  HW=31.77'  TW=31.42'   (Dynamic Tailwater)
1=8" Pipe  (Outlet Controls 0.98 cfs @ 2.84 fps)

Summary for Pond 1bP: MH2b

Inflow Area = 1.162 ac, 12.84% Impervious,  Inflow Depth = 2.68"    for  10 Yr 24 Hr event
Inflow = 3.65 cfs @ 12.09 hrs,  Volume= 0.260 af
Outflow = 3.65 cfs @ 12.09 hrs,  Volume= 0.260 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.65 cfs @ 12.09 hrs,  Volume= 0.260 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 31.42' @ 12.09 hrs
Flood Elev= 35.15'

Device Routing     Invert Outlet Devices

#1 Primary 30.20' 15.0"  Round 15" Pipe   
L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.20' / 30.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.65 cfs @ 12.09 hrs  HW=31.42'  TW=31.02'   (Dynamic Tailwater)
1=15" Pipe  (Outlet Controls 3.65 cfs @ 3.81 fps)
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Summary for Pond 1P: CB1

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 2.56"    for  10 Yr 24 Hr event
Inflow = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af
Outflow = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.99 cfs @ 12.09 hrs,  Volume= 0.071 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.68' @ 12.09 hrs
Flood Elev= 37.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.99 cfs @ 12.09 hrs  HW=34.68'  TW=31.77'   (Dynamic Tailwater)
1=8" Clay Pipe  (Inlet Controls 0.99 cfs @ 2.84 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.487 ac, 40.36% Impervious,  Inflow Depth = 3.20"    for  10 Yr 24 Hr event
Inflow = 1.82 cfs @ 12.09 hrs,  Volume= 0.130 af
Outflow = 1.82 cfs @ 12.09 hrs,  Volume= 0.130 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.82 cfs @ 12.09 hrs,  Volume= 0.130 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 34.07' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0174 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.81 cfs @ 12.09 hrs  HW=34.07'  TW=32.99'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 1.81 cfs @ 3.84 fps)

Summary for Pond 3P: MH1

Inflow Area = 1.532 ac, 49.40% Impervious,  Inflow Depth = 3.45"    for  10 Yr 24 Hr event
Inflow = 6.13 cfs @ 12.09 hrs,  Volume= 0.440 af
Outflow = 6.13 cfs @ 12.09 hrs,  Volume= 0.440 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.13 cfs @ 12.09 hrs,  Volume= 0.440 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 33.00' @ 12.09 hrs
Flood Elev= 35.00'
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Device Routing     Invert Outlet Devices

#1 Primary 29.70' 15.0"  Round 15" RCP   
L= 155.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 29.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.12 cfs @ 12.09 hrs  HW=32.99'  TW=31.01'   (Dynamic Tailwater)
1=15" RCP  (Outlet Controls 6.12 cfs @ 4.98 fps)

Summary for Pond 4P: MH2/CDS Unit

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 3.12"    for  10 Yr 24 Hr event
Inflow = 9.78 cfs @ 12.09 hrs,  Volume= 0.700 af
Outflow = 9.78 cfs @ 12.09 hrs,  Volume= 0.700 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.78 cfs @ 12.09 hrs,  Volume= 0.700 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 31.02' @ 12.09 hrs
Flood Elev= 34.70'

Device Routing     Invert Outlet Devices

#1 Primary 28.90' 18.0"  Round 18" RCP   
L= 35.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.90' / 28.50'   S= 0.0114 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.76 cfs @ 12.09 hrs  HW=31.01'  TW=29.29'   (Dynamic Tailwater)
1=18" RCP  (Barrel Controls 9.76 cfs @ 5.53 fps)

Summary for Pond 5P: Rain Garden 4

[58] Hint: Peaked 0.04' above defined flood level

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 4.27"    for  10 Yr 24 Hr event
Inflow = 3.13 cfs @ 12.08 hrs,  Volume= 0.237 af
Outflow = 1.71 cfs @ 12.21 hrs,  Volume= 0.205 af,  Atten= 45%,  Lag= 7.3 min
Primary = 1.71 cfs @ 12.21 hrs,  Volume= 0.205 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.04' @ 12.21 hrs   Surf.Area= 3,157 sf   Storage= 2,717 cf
Flood Elev= 35.00'   Surf.Area= 3,157 sf   Storage= 2,588 cf

Plug-Flow detention time= 109.1 min calculated for 0.205 af (87% of inflow)
Center-of-Mass det. time= 49.9 min ( 829.2 - 779.2 )

Volume Invert Avail.Storage Storage Description

#1 33.00' 5,435 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 31.00' 89 cf 7.40'W x 30.00'L x 2.00'H Bioretention Soil Layer

444 cf Overall  x 20.0% Voids

5,523 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

33.00 222 0 0
34.00 921 572 572
35.00 2,935 1,928 2,500
36.00 2,935 2,935 5,435

Device Routing     Invert Outlet Devices

#1 Device 2 34.50' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 30.80' 10.0"  Round 10" RCP Pipe   
L= 133.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.80' / 19.10'   S= 0.0880 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=1.71 cfs @ 12.21 hrs  HW=35.04'  TW=0.00'   (Dynamic Tailwater)
2=10" RCP Pipe  (Passes 1.71 cfs of 5.14 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.71 cfs)

Summary for Pond 6P: Subsurface Storage

[93] Warning: Storage range exceeded by 5.47'

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 3.12"    for  10 Yr 24 Hr event
Inflow = 9.78 cfs @ 12.09 hrs,  Volume= 0.700 af
Outflow = 8.17 cfs @ 12.14 hrs,  Volume= 0.619 af,  Atten= 16%,  Lag= 3.2 min
Primary = 8.17 cfs @ 12.14 hrs,  Volume= 0.619 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 29.47' @ 12.14 hrs   Surf.Area= 1,305 sf   Storage= 5,853 cf
Flood Elev= 31.50'   Surf.Area= 1,305 sf   Storage= 8,236 cf

Plug-Flow detention time= 90.1 min calculated for 0.619 af (88% of inflow)
Center-of-Mass det. time= 36.2 min ( 852.0 - 815.8 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 8,824 cf StormTrap DoubleTrap  7-6  x 10
Inside= 101.7"W x 90.0"H => 57.31 sf x 15.40'L = 882.4 cf
Outside= 101.7"W x 102.0"H => 72.07 sf x 15.40'L = 1,109.6 cf

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 18.0"  Round 18" Pipe   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 27.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.17 cfs @ 12.14 hrs  HW=29.47'  TW=0.00'   (Dynamic Tailwater)
1=18" Pipe  (Barrel Controls 8.17 cfs @ 4.63 fps)
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Summary for Pond 7P: Small Detention Area

Inflow Area = 1.574 ac, 11.93% Impervious,  Inflow Depth = 2.73"    for  10 Yr 24 Hr event
Inflow = 4.67 cfs @ 12.12 hrs,  Volume= 0.358 af
Outflow = 4.65 cfs @ 12.13 hrs,  Volume= 0.321 af,  Atten= 0%,  Lag= 0.5 min
Primary = 4.65 cfs @ 12.13 hrs,  Volume= 0.321 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.61' @ 12.13 hrs   Surf.Area= 1,655 sf   Storage= 1,800 cf
Flood Elev= 26.00'   Surf.Area= 1,955 sf   Storage= 2,498 cf

Plug-Flow detention time= 71.1 min calculated for 0.321 af (90% of inflow)
Center-of-Mass det. time= 21.2 min ( 851.7 - 830.6 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 2,498 cf Rain Garden (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

24.00 682 0 0
25.00 1,179 931 931
26.00 1,955 1,567 2,498

Device Routing     Invert Outlet Devices

#1 Primary 25.50' 50.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=4.65 cfs @ 12.13 hrs  HW=25.61'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.65 cfs @ 0.82 fps)

Summary for Pond 11P: CB10

[58] Hint: Peaked 4.12' above defined flood level

Inflow Area = 0.378 ac, 45.52% Impervious,  Inflow Depth = 3.39"    for  10 Yr 24 Hr event
Inflow = 1.49 cfs @ 12.09 hrs,  Volume= 0.107 af
Outflow = 1.49 cfs @ 12.09 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.49 cfs @ 12.09 hrs,  Volume= 0.107 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.92' @ 12.11 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round 8" Clay   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   
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Primary OutFlow  Max=1.46 cfs @ 12.09 hrs  HW=35.51'  TW=34.75'   (Dynamic Tailwater)
1=8" Clay  (Inlet Controls 1.46 cfs @ 4.19 fps)

Summary for Pond 12P: CB11

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 2.47"    for  10 Yr 24 Hr event
Inflow = 0.46 cfs @ 12.13 hrs,  Volume= 0.036 af
Outflow = 0.46 cfs @ 12.13 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.46 cfs @ 12.13 hrs,  Volume= 0.036 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.69' @ 12.13 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.46 cfs @ 12.13 hrs  HW=23.69'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.46 cfs @ 2.14 fps)

Summary for Pond 13P: MH3

Under existing conditions, this area appears to work with an 8" pipe, even through the model indicates that 
a 15" pipe is needed.  The 8" pipe will remain.

[58] Hint: Peaked 2.15' above defined flood level

Inflow Area = 1.696 ac, 73.40% Impervious,  Inflow Depth = 3.70"    for  10 Yr 24 Hr event
Inflow = 5.65 cfs @ 12.11 hrs,  Volume= 0.523 af
Outflow = 5.65 cfs @ 12.11 hrs,  Volume= 0.523 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.65 cfs @ 12.11 hrs,  Volume= 0.523 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.20' @ 12.11 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 10.0"  Round 10" Culvert   
L= 104.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.55 sf   

Primary OutFlow  Max=5.65 cfs @ 12.11 hrs  HW=35.18'  TW=25.76'   (Dynamic Tailwater)
1=10" Culvert  (Outlet Controls 5.65 cfs @ 10.35 fps)
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Summary for Pond 14P: MH4

Assume rim of DMH is at elevation 24.

Inflow Area = 2.043 ac, 75.20% Impervious,  Inflow Depth = 3.83"    for  10 Yr 24 Hr event
Inflow = 7.26 cfs @ 12.10 hrs,  Volume= 0.651 af
Outflow = 7.26 cfs @ 12.10 hrs,  Volume= 0.651 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.26 cfs @ 12.10 hrs,  Volume= 0.651 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.77' @ 12.10 hrs
Flood Elev= 31.00'

Device Routing     Invert Outlet Devices

#1 Primary 24.30' 18.0"  Round Culvert   
L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.30' / 19.50'   S= 0.0480 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.26 cfs @ 12.10 hrs  HW=25.77'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 7.26 cfs @ 4.13 fps)

Summary for Pond 16P: CB3

Inflow Area = 0.793 ac, 54.55% Impervious,  Inflow Depth = 3.59"    for  10 Yr 24 Hr event
Inflow = 3.29 cfs @ 12.09 hrs,  Volume= 0.237 af
Outflow = 3.29 cfs @ 12.09 hrs,  Volume= 0.237 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.29 cfs @ 12.09 hrs,  Volume= 0.237 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 33.86' @ 12.09 hrs
Flood Elev= 34.33'

Device Routing     Invert Outlet Devices

#1 Primary 30.30' 15.0"  Round 12" RCP   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.30' / 30.20'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.10 cfs @ 12.09 hrs  HW=33.81'  TW=33.53'   (Dynamic Tailwater)
1=12" RCP  (Inlet Controls 3.10 cfs @ 2.53 fps)

Summary for Pond 17P: CB4

Inflow Area = 0.252 ac, 50.66% Impervious,  Inflow Depth = 3.49"    for  10 Yr 24 Hr event
Inflow = 1.02 cfs @ 12.09 hrs,  Volume= 0.073 af
Outflow = 1.02 cfs @ 12.09 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.02 cfs @ 12.09 hrs,  Volume= 0.073 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
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Peak Elev= 33.69' @ 12.10 hrs
Flood Elev= 35.90'

Device Routing     Invert Outlet Devices

#1 Primary 31.90' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.90' / 30.20'   S= 0.0148 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.89 cfs @ 12.09 hrs  HW=33.63'  TW=33.53'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 0.89 cfs @ 1.14 fps)

Summary for Pond 19P: CB9

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 4.44"    for  10 Yr 24 Hr event
Inflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af
Outflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 28.20' @ 12.08 hrs
Flood Elev= 35.02'

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 12.0"  Round Culvert   
L= 114.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 25.80'   S= 0.0149 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.67 cfs @ 12.08 hrs  HW=28.20'  TW=26.48'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.67 cfs @ 2.85 fps)

Summary for Pond 20P: CDS Unit

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 4.44"    for  10 Yr 24 Hr event
Inflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af
Outflow = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.68 cfs @ 12.08 hrs,  Volume= 0.128 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 26.48' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 25.70' 12.0"  Round Culvert   
L= 84.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 25.70' / 24.40'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.67 cfs @ 12.08 hrs  HW=26.48'  TW=25.75'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.67 cfs @ 3.51 fps)
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Summary for Pond 22P: MH1

[80] Warning: Exceeded Pond 16P by 0.09' @ 12.03 hrs (1.78 cfs 0.001 af) 
[80] Warning: Exceeded Pond 17P by 0.03' @ 12.06 hrs (0.47 cfs 0.000 af) 

Inflow Area = 1.045 ac, 53.61% Impervious,  Inflow Depth = 3.56"    for  10 Yr 24 Hr event
Inflow = 4.30 cfs @ 12.09 hrs,  Volume= 0.310 af
Outflow = 4.30 cfs @ 12.09 hrs,  Volume= 0.310 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.30 cfs @ 12.09 hrs,  Volume= 0.310 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 33.55' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 30.10' 15.0"  Round 15" Pipe   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.10' / 29.80'   S= 0.0048 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.22 cfs @ 12.09 hrs  HW=33.53'  TW=32.98'   (Dynamic Tailwater)
1=15" Pipe  (Outlet Controls 4.22 cfs @ 3.44 fps)

Summary for Pond 23P: Rain Garden 1

[58] Hint: Peaked 0.05' above defined flood level

Inflow Area = 0.307 ac, 79.59% Impervious,  Inflow Depth = 4.33"    for  10 Yr 24 Hr event
Inflow = 1.46 cfs @ 12.08 hrs,  Volume= 0.111 af
Outflow = 1.30 cfs @ 12.12 hrs,  Volume= 0.099 af,  Atten= 11%,  Lag= 2.4 min
Primary = 1.30 cfs @ 12.12 hrs,  Volume= 0.099 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.05' @ 12.12 hrs   Surf.Area= 1,074 sf   Storage= 704 cf
Flood Elev= 35.00'   Surf.Area= 1,074 sf   Storage= 665 cf

Plug-Flow detention time= 85.2 min calculated for 0.099 af (90% of inflow)
Center-of-Mass det. time= 35.8 min ( 813.3 - 777.5 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 1,291 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 128 cf 10.00'W x 32.00'L x 2.00'H Bioretention Soil

640 cf Overall  x 20.0% Voids

1,419 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 320 0 0
35.00 754 537 537
36.00 754 754 1,291

Page 208 of 338



Type III 24-hr  10 Yr 24 Hr Rainfall=5.13"Arsenal Park - Proposed Conditions Final _11_05_
  Printed  11/5/2021Prepared by CDM

Page 54HydroCAD® 10.00-16  s/n M25241  © 2015 HydroCAD Software Solutions LLC

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 8.0"  Round 8" PVC Pipe   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 30.97'   S= 0.0325 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.30 cfs @ 12.12 hrs  HW=35.05'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 1.30 cfs of 3.20 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.30 cfs)

Summary for Pond 24P: Rain Garden 2

[58] Hint: Peaked 0.08' above defined flood level

Inflow Area = 0.347 ac, 86.21% Impervious,  Inflow Depth = 4.55"    for  10 Yr 24 Hr event
Inflow = 1.70 cfs @ 12.08 hrs,  Volume= 0.132 af
Outflow = 1.35 cfs @ 12.14 hrs,  Volume= 0.112 af,  Atten= 20%,  Lag= 3.6 min
Primary = 1.35 cfs @ 12.14 hrs,  Volume= 0.112 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.08' @ 12.14 hrs   Surf.Area= 1,837 sf   Storage= 1,241 cf
Flood Elev= 35.00'   Surf.Area= 1,837 sf   Storage= 1,142 cf

Plug-Flow detention time= 115.2 min calculated for 0.112 af (85% of inflow)
Center-of-Mass det. time= 51.9 min ( 819.4 - 767.6 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,198 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 223 cf 10.00'W x 55.80'L x 2.00'H Bioretention Soil

1,116 cf Overall  x 20.0% Voids

2,421 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 558 0 0
35.00 1,279 919 919
36.00 1,279 1,279 2,198

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.45' 8.0"  Round 8" PVC Pipe   
L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.45' / 30.97'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   
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Primary OutFlow  Max=1.35 cfs @ 12.14 hrs  HW=35.08'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 1.35 cfs of 2.00 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.35 cfs)

Summary for Pond 25P: Rain Garden 3

[58] Hint: Peaked 0.05' above defined flood level

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 4.55"    for  10 Yr 24 Hr event
Inflow = 1.59 cfs @ 12.08 hrs,  Volume= 0.123 af
Outflow = 1.31 cfs @ 12.14 hrs,  Volume= 0.104 af,  Atten= 18%,  Lag= 3.3 min
Primary = 1.31 cfs @ 12.14 hrs,  Volume= 0.104 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.05' @ 12.14 hrs   Surf.Area= 1,841 sf   Storage= 1,213 cf
Flood Elev= 35.00'   Surf.Area= 1,841 sf   Storage= 1,144 cf

Plug-Flow detention time= 119.7 min calculated for 0.104 af (84% of inflow)
Center-of-Mass det. time= 53.9 min ( 821.5 - 767.6 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,203 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 224 cf 10.00'W x 55.90'L x 2.00'H Bioretention Soil

1,118 cf Overall  x 20.0% Voids

2,426 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 559 0 0
35.00 1,282 921 921
36.00 1,282 1,282 2,203

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 12.0"  Round 12" RCP Pipe   
L= 136.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 27.00'   S= 0.0301 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.31 cfs @ 12.14 hrs  HW=35.05'  TW=0.00'   (Dynamic Tailwater)
2=12" RCP Pipe  (Passes 1.31 cfs of 6.97 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.31 cfs)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,985 sf   0.00% Impervious   Runoff Depth=3.25"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=1.30 cfs  0.093 af

Runoff Area=36,193 sf   14.38% Impervious   Runoff Depth=3.75"Subcatchment 2S: Area 2
   Flow Length=270'   Tc=6.0 min   CN=77   Runoff=3.65 cfs  0.260 af

Runoff Area=14,426 sf   8.95% Impervious   Runoff Depth=3.55"Subcatchment 3S: Area 3
   Flow Length=50'   Tc=6.0 min   CN=75   Runoff=1.38 cfs  0.098 af

Runoff Area=21,234 sf   40.36% Impervious   Runoff Depth=4.27"Subcatchment 4S: Area 4
   Flow Length=111'   Tc=6.0 min   CN=82   Runoff=2.42 cfs  0.174 af

Runoff Area=34,544 sf   54.55% Impervious   Runoff Depth=4.70"Subcatchment 5S: Area 5
   Flow Length=162'   Tc=6.0 min   CN=86   Runoff=4.26 cfs  0.311 af

Runoff Area=10,969 sf   50.66% Impervious   Runoff Depth=4.60"Subcatchment 6S: Area 6
   Flow Length=118'   Tc=6.0 min   CN=85   Runoff=1.33 cfs  0.096 af

Runoff Area=37,960 sf   6.93% Impervious   Runoff Depth=3.45"Subcatchment 7S: Area 7
   Flow Length=593'   Tc=17.3 min   CN=74   Runoff=2.52 cfs  0.250 af

Runoff Area=68,544 sf   11.93% Impervious   Runoff Depth=3.75"Subcatchment 8S: Area 8
   Flow Length=352'   Tc=8.2 min   CN=77   Runoff=6.41 cfs  0.492 af

Runoff Area=7,600 sf   0.00% Impervious   Runoff Depth=3.45"Subcatchment 9S: Area 9
   Flow Length=254'   Tc=8.7 min   CN=74   Runoff=0.64 cfs  0.050 af

Runoff Area=91,779 sf   7.58% Impervious   Runoff Depth=3.55"Subcatchment 10S: Area 10
   Flow Length=423'   Tc=7.3 min   CN=75   Runoff=8.38 cfs  0.623 af

Runoff Area=16,449 sf   45.52% Impervious   Runoff Depth=4.49"Subcatchment 11S: Area 11
   Flow Length=123'   Tc=6.0 min   CN=84   Runoff=1.95 cfs  0.141 af

Runoff Area=13,363 sf   79.59% Impervious   Runoff Depth=5.49"Subcatchment 12S: Area 12
   Flow Length=123'   Tc=6.0 min   CN=93   Runoff=1.83 cfs  0.140 af

Runoff Area=15,117 sf   86.21% Impervious   Runoff Depth=5.72"Subcatchment 13S: Area 13
   Flow Length=89'   Tc=6.0 min   CN=95   Runoff=2.11 cfs  0.165 af

Runoff Area=14,193 sf   87.04% Impervious   Runoff Depth=5.72"Subcatchment 14S: Area 14
   Flow Length=104'   Tc=6.0 min   CN=95   Runoff=1.98 cfs  0.155 af

Runoff Area=15,120 sf   84.03% Impervious   Runoff Depth=5.60"Subcatchment 15S: Area 15
   Flow Length=86'   Tc=6.0 min   CN=94   Runoff=2.09 cfs  0.162 af

Runoff Area=14,730 sf   76.58% Impervious   Runoff Depth=5.26"Subcatchment 16S: Area 16
   Flow Length=80'   Tc=6.0 min   CN=91   Runoff=1.97 cfs  0.148 af
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Runoff Area=14,230 sf   82.91% Impervious   Runoff Depth=5.60"Subcatchment 17S: Area 17
   Flow Length=87'   Tc=6.0 min   CN=94   Runoff=1.97 cfs  0.153 af

Runoff Area=13,544 sf   21.95% Impervious   Runoff Depth=3.65"Subcatchment 18S: Area 18
   Flow Length=222'   Tc=10.3 min   CN=76   Runoff=1.15 cfs  0.095 af

Runoff Area=88,424 sf   14.38% Impervious   Runoff Depth=3.55"Subcatchment 19S: Area 19
   Flow Length=239'   Tc=8.3 min   CN=75   Runoff=7.80 cfs  0.600 af

Runoff Area=24,549 sf   15.91% Impervious   Runoff Depth=3.45"Subcatchment 20S: Area 20
   Flow Length=195'   Tc=12.8 min   CN=74   Runoff=1.83 cfs  0.162 af

   Inflow=47.05 cfs  3.940 afReach 1R: Charles River
   Outflow=47.05 cfs  3.940 af

   Inflow=1.30 cfs  0.093 afReach 2R: Office Park
   Outflow=1.30 cfs  0.093 af

   Inflow=2.52 cfs  0.250 afReach 4R: Talcott Ave
   Outflow=2.52 cfs  0.250 af

   Inflow=10.97 cfs  0.857 afReach 5R: 24" Drain
   Outflow=10.97 cfs  0.857 af

   Inflow=4.95 cfs  0.544 afReach 7R: CB5 - 8"
   Outflow=4.95 cfs  0.544 af

   Inflow=3.47 cfs  0.415 afReach 8R: CB6 - 6"
   Outflow=3.47 cfs  0.415 af

   Inflow=0.64 cfs  0.050 afReach 11R: MH6
   Outflow=0.64 cfs  0.050 af

   Inflow=19.36 cfs  1.705 afReach 15R: MH5
   Outflow=19.36 cfs  1.705 af

   Inflow=3.65 cfs  0.260 afReach 17R: CB13 (NEW)
   Outflow=3.65 cfs  0.260 af

   Inflow=1.48 cfs  0.136 afReach 20R: Arsenal Park Phase A
   Outflow=1.48 cfs  0.136 af

   Inflow=1.96 cfs  0.269 afReach 23R: Area 16/17
   Outflow=1.96 cfs  0.269 af

Peak Elev=33.62'   Inflow=1.38 cfs  0.098 afPond 1aP: MH2a
8.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=1.38 cfs  0.098 af

Peak Elev=32.84'   Inflow=5.03 cfs  0.358 afPond 1bP: MH2b
15.0"  Round Culvert  n=0.013  L=15.0'  S=0.0133 '/'   Outflow=5.03 cfs  0.358 af
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Peak Elev=35.65'   Inflow=1.38 cfs  0.098 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=1.38 cfs  0.098 af

Peak Elev=36.22'   Inflow=2.42 cfs  0.174 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0174 '/'   Outflow=2.42 cfs  0.174 af

Peak Elev=35.46'   Inflow=8.00 cfs  0.581 afPond 3P: MH1
15.0"  Round Culvert  n=0.013  L=155.0'  S=0.0045 '/'   Outflow=8.00 cfs  0.581 af

Peak Elev=32.22'   Inflow=13.03 cfs  0.939 afPond 4P: MH2/CDS Unit
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0114 '/'   Outflow=13.03 cfs  0.939 af

Peak Elev=35.22'  Storage=3,227 cf   Inflow=3.93 cfs  0.301 afPond 5P: Rain Garden 4
   Outflow=1.96 cfs  0.269 af

Peak Elev=30.08'  Storage=6,565 cf   Inflow=13.03 cfs  0.939 afPond 6P: Subsurface Storage
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0057 '/'   Outflow=10.97 cfs  0.857 af

Peak Elev=25.64'  Storage=1,845 cf   Inflow=6.41 cfs  0.492 afPond 7P: Small Detention Area
   Outflow=6.39 cfs  0.455 af

Peak Elev=40.29'   Inflow=1.95 cfs  0.141 afPond 11P: CB10
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=1.95 cfs  0.141 af

Peak Elev=23.78'   Inflow=0.64 cfs  0.050 afPond 12P: CB11
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=0.64 cfs  0.050 af

Peak Elev=39.05'   Inflow=6.63 cfs  0.686 afPond 13P: MH3
10.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=6.63 cfs  0.686 af

Peak Elev=26.08'   Inflow=8.64 cfs  0.848 afPond 14P: MH4
18.0"  Round Culvert  n=0.013  L=100.0'  S=0.0480 '/'   Outflow=8.64 cfs  0.848 af

Peak Elev=36.88'   Inflow=4.26 cfs  0.311 afPond 16P: CB3
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=4.26 cfs  0.311 af

Peak Elev=36.60'   Inflow=1.33 cfs  0.096 afPond 17P: CB4
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0148 '/'   Outflow=1.33 cfs  0.096 af

Peak Elev=28.31'   Inflow=2.09 cfs  0.162 afPond 19P: CB9
12.0"  Round Culvert  n=0.013  L=114.0'  S=0.0149 '/'   Outflow=2.09 cfs  0.162 af

Peak Elev=26.69'   Inflow=2.09 cfs  0.162 afPond 20P: CDS Unit
12.0"  Round Culvert  n=0.013  L=84.0'  S=0.0155 '/'   Outflow=2.09 cfs  0.162 af

Peak Elev=36.41'   Inflow=5.59 cfs  0.407 afPond 22P: MH1
15.0"  Round Culvert  n=0.013  L=63.0'  S=0.0048 '/'   Outflow=5.59 cfs  0.407 af

Peak Elev=35.17'  Storage=792 cf   Inflow=1.83 cfs  0.140 afPond 23P: Rain Garden 1
   Outflow=1.51 cfs  0.129 af
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Peak Elev=35.19'  Storage=1,383 cf   Inflow=2.11 cfs  0.165 afPond 24P: Rain Garden 2
   Outflow=1.54 cfs  0.146 af

Peak Elev=35.15'  Storage=1,339 cf   Inflow=1.98 cfs  0.155 afPond 25P: Rain Garden 3
   Outflow=1.48 cfs  0.136 af

Total Runoff Area = 13.038 ac   Runoff Volume = 4.369 af   Average Runoff Depth = 4.02"
72.51% Pervious = 9.454 ac     27.49% Impervious = 3.584 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 1.30 cfs @ 12.09 hrs,  Volume= 0.093 af,  Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

14,985 72 Woods/grass comb., Good, HSG C

14,985 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 3.65 cfs @ 12.09 hrs,  Volume= 0.260 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

10,019 72 Woods/grass comb., Good, HSG C
5,206 98 Paved parking, HSG C

* 12,368 74 Rubber Surface, HSG C
8,600 74 >75% Grass cover, Good, HSG C

36,193 77 Weighted Average
30,987 85.62% Pervious Area
5,206 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 30 0.1670 0.14 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 80 0.0060 1.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 160 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 270 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

6,706 72 Woods/grass comb., Good, HSG C
1,291 98 Paved parking, HSG C
5,909 74 >75% Grass cover, Good, HSG C

* 520 74 Rubber Surface, HSG C

14,426 75 Weighted Average
13,135 91.05% Pervious Area
1,291 8.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 23 0.2000 0.32 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.2 27 0.0720 1.88 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 2.42 cfs @ 12.09 hrs,  Volume= 0.174 af,  Depth= 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

12,664 72 Woods/grass comb., Good, HSG C
8,570 98 Paved parking, HSG C

21,234 82 Weighted Average
12,664 59.64% Pervious Area
8,570 40.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.1 24 0.1330 0.19 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

0.0 12 0.1830 8.68 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.4 75 0.0210 2.94 Shallow Concentrated Flow, Shallow Conc 2
Paved   Kv= 20.3 fps

2.5 111 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 5S: Area 5

Runoff = 4.26 cfs @ 12.09 hrs,  Volume= 0.311 af,  Depth= 4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

15,700 72 Woods/grass comb., Good, HSG C
18,844 98 Paved parking, HSG C

34,544 86 Weighted Average
15,700 45.45% Pervious Area
18,844 54.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.1 12 0.0960 1.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 120 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 162 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 1.33 cfs @ 12.09 hrs,  Volume= 0.096 af,  Depth= 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

5,412 72 Woods/grass comb., Good, HSG C
5,557 98 Paved parking, HSG C

10,969 85 Weighted Average
5,412 49.34% Pervious Area
5,557 50.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 20 0.0700 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 26 0.0120 0.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.5 72 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 118 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 2.52 cfs @ 12.24 hrs,  Volume= 0.250 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

35,328 72 Woods/grass comb., Good, HSG C
2,632 98 Paved parking, HSG C

37,960 74 Weighted Average
35,328 93.07% Pervious Area
2,632 6.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 32 0.0220 0.06 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

9.1 561 0.0420 1.02 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

17.3 593 Total

Summary for Subcatchment 8S: Area 8

Runoff = 6.41 cfs @ 12.12 hrs,  Volume= 0.492 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

60,370 74 >75% Grass cover, Good, HSG C
8,174 98 Paved parking, HSG C

68,544 77 Weighted Average
60,370 88.07% Pervious Area
8,174 11.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 32 0.0250 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.2 265 0.0230 1.06 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 55 0.1120 2.34 Shallow Concentrated Flow, Shallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total
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Summary for Subcatchment 9S: Area 9

Runoff = 0.64 cfs @ 12.12 hrs,  Volume= 0.050 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

7,600 74 Pasture/grassland/range, Good, HSG C

7,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 44 0.0140 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.9 210 0.0300 1.21 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

8.7 254 Total

Summary for Subcatchment 10S: Area 10

Runoff = 8.38 cfs @ 12.11 hrs,  Volume= 0.623 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

63,128 74 >75% Grass cover, Good, HSG C
6,960 98 Paved parking, HSG C

21,691 72 Woods/grass comb., Good, HSG C

91,779 75 Weighted Average
84,819 92.42% Pervious Area
6,960 7.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.4 23 0.0350 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.3 318 0.0310 1.23 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.6 82 0.2090 2.29 Shallow Concentrated Flow, Shallow Conc - 2
Woodland   Kv= 5.0 fps

7.3 423 Total
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Summary for Subcatchment 11S: Area 11

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.141 af,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

7,487 98 Paved parking, HSG C
8,962 72 Woods/grass comb., Good, HSG C

16,449 84 Weighted Average
8,962 54.48% Pervious Area
7,487 45.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 55 0.0710 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

1.1 123 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 12S: Area 12

Runoff = 1.83 cfs @ 12.08 hrs,  Volume= 0.140 af,  Depth= 5.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

2,728 74 >75% Grass cover, Good, HSG C
10,635 98 Paved parking, HSG C

13,363 93 Weighted Average
2,728 20.41% Pervious Area

10,635 79.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.2 55 0.0710 5.41 Shallow Concentrated Flow, Shallow Conc - 2
Paved   Kv= 20.3 fps

0.8 123 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 13S: Area 13

Runoff = 2.11 cfs @ 12.08 hrs,  Volume= 0.165 af,  Depth= 5.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

2,084 74 >75% Grass cover, Good, HSG C
13,033 98 Paved parking, HSG C

15,117 95 Weighted Average
2,084 13.79% Pervious Area

13,033 86.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 26 0.0140 0.92 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 89 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14S: Area 14

Runoff = 1.98 cfs @ 12.08 hrs,  Volume= 0.155 af,  Depth= 5.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

1,840 74 >75% Grass cover, Good, HSG C
12,353 98 Paved parking, HSG C

14,193 95 Weighted Average
1,840 12.96% Pervious Area

12,353 87.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 24 0.0060 0.64 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 80 0.0160 2.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.1 104 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 15S: Area 15

Runoff = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

2,415 74 >75% Grass cover, Good, HSG C
12,705 98 Paved parking, HSG C

15,120 94 Weighted Average
2,415 15.97% Pervious Area

12,705 84.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 21 0.0330 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.4 65 0.0150 2.49 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

2.7 86 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 1.97 cfs @ 12.08 hrs,  Volume= 0.148 af,  Depth= 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

3,450 70 Woods, Good, HSG C
11,280 98 Paved parking, HSG C

14,730 91 Weighted Average
3,450 23.42% Pervious Area

11,280 76.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 16 0.0110 0.76 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 64 0.0260 3.27 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 17S: Area 17

Runoff = 1.97 cfs @ 12.08 hrs,  Volume= 0.153 af,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

2,432 72 Woods/grass comb., Good, HSG C
11,798 98 Paved parking, HSG C

14,230 94 Weighted Average
2,432 17.09% Pervious Area

11,798 82.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 66 0.0480 4.45 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.6 87 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 1.15 cfs @ 12.14 hrs,  Volume= 0.095 af,  Depth= 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

10,571 70 Woods, Good, HSG C
2,973 98 Paved parking, HSG C

13,544 76 Weighted Average
10,571 78.05% Pervious Area
2,973 21.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.5 50 0.2750 0.11 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

0.5 51 0.1200 1.73 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.3 121 0.0162 0.89 Shallow Concentrated Flow, Sallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

10.3 222 Total
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Summary for Subcatchment 19S: Area 19

Runoff = 7.80 cfs @ 12.12 hrs,  Volume= 0.600 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

52,359 70 Woods, Good, HSG C
12,718 98 Paved parking, HSG C
19,125 74 >75% Grass cover, Good, HSG C
4,222 72 Woods/grass comb., Good, HSG C

88,424 75 Weighted Average
75,706 85.62% Pervious Area
12,718 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 30 0.0500 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.7 109 0.2390 2.44 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.0 100 0.0140 0.83 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.3 239 Total

Summary for Subcatchment 20S: Area 20

Runoff = 1.83 cfs @ 12.18 hrs,  Volume= 0.162 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Yr 24 Hr Rainfall=6.31"

Area (sf) CN Description

3,905 98 Paved parking, HSG C
20,644 70 Woods, Good, HSG C

24,549 74 Weighted Average
20,644 84.09% Pervious Area
3,905 15.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.1 28 0.0320 0.04 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

1.7 167 0.1100 1.66 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

12.8 195 Total
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Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.369 ac, 26.68% Impervious,  Inflow Depth = 3.82"    for  25 Yr 24 Hr event
Inflow = 47.05 cfs @ 12.12 hrs,  Volume= 3.940 af
Outflow = 47.05 cfs @ 12.12 hrs,  Volume= 3.940 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth = 3.25"    for  25 Yr 24 Hr event
Inflow = 1.30 cfs @ 12.09 hrs,  Volume= 0.093 af
Outflow = 1.30 cfs @ 12.09 hrs,  Volume= 0.093 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.871 ac, 6.93% Impervious,  Inflow Depth = 3.45"    for  25 Yr 24 Hr event
Inflow = 2.52 cfs @ 12.24 hrs,  Volume= 0.250 af
Outflow = 2.52 cfs @ 12.24 hrs,  Volume= 0.250 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 5R: 24" Drain

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 3.82"    for  25 Yr 24 Hr event
Inflow = 10.97 cfs @ 12.14 hrs,  Volume= 0.857 af
Outflow = 10.97 cfs @ 12.14 hrs,  Volume= 0.857 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 7R: CB5 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.319 ac, 81.38% Impervious,  Inflow Depth = 4.95"    for  25 Yr 24 Hr event
Inflow = 4.95 cfs @ 12.16 hrs,  Volume= 0.544 af
Outflow = 4.95 cfs @ 12.16 hrs,  Volume= 0.544 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 8R: CB6 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.012 ac, 81.93% Impervious,  Inflow Depth = 4.93"    for  25 Yr 24 Hr event
Inflow = 3.47 cfs @ 12.18 hrs,  Volume= 0.415 af
Outflow = 3.47 cfs @ 12.18 hrs,  Volume= 0.415 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 11R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 3.45"    for  25 Yr 24 Hr event
Inflow = 0.64 cfs @ 12.12 hrs,  Volume= 0.050 af
Outflow = 0.64 cfs @ 12.12 hrs,  Volume= 0.050 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 15R: MH5

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.738 ac, 51.56% Impervious,  Inflow Depth = 4.32"    for  25 Yr 24 Hr event
Inflow = 19.36 cfs @ 12.12 hrs,  Volume= 1.705 af
Outflow = 19.36 cfs @ 12.12 hrs,  Volume= 1.705 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 17R: CB13 (NEW)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.831 ac, 14.38% Impervious,  Inflow Depth = 3.75"    for  25 Yr 24 Hr event
Inflow = 3.65 cfs @ 12.09 hrs,  Volume= 0.260 af
Outflow = 3.65 cfs @ 12.09 hrs,  Volume= 0.260 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 20R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 5.00"    for  25 Yr 24 Hr event
Inflow = 1.48 cfs @ 12.15 hrs,  Volume= 0.136 af
Outflow = 1.48 cfs @ 12.15 hrs,  Volume= 0.136 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 23R: Area 16/17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 4.86"    for  25 Yr 24 Hr event
Inflow = 1.96 cfs @ 12.23 hrs,  Volume= 0.269 af
Outflow = 1.96 cfs @ 12.23 hrs,  Volume= 0.269 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Pond 1aP: MH2a

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 3.55"    for  25 Yr 24 Hr event
Inflow = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af
Outflow = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 33.62' @ 12.10 hrs
Flood Elev= 36.89'

Device Routing     Invert Outlet Devices

#1 Primary 30.90' 8.0"  Round 8" Pipe   
L= 34.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.36 cfs @ 12.09 hrs  HW=33.50'  TW=32.79'   (Dynamic Tailwater)
1=8" Pipe  (Outlet Controls 1.36 cfs @ 3.89 fps)

Summary for Pond 1bP: MH2b

Inflow Area = 1.162 ac, 12.84% Impervious,  Inflow Depth = 3.69"    for  25 Yr 24 Hr event
Inflow = 5.03 cfs @ 12.09 hrs,  Volume= 0.358 af
Outflow = 5.03 cfs @ 12.09 hrs,  Volume= 0.358 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.03 cfs @ 12.09 hrs,  Volume= 0.358 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 32.84' @ 12.10 hrs
Flood Elev= 35.15'

Device Routing     Invert Outlet Devices

#1 Primary 30.20' 15.0"  Round 15" Pipe   
L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.20' / 30.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.66 cfs @ 12.09 hrs  HW=32.79'  TW=32.17'   (Dynamic Tailwater)
1=15" Pipe  (Inlet Controls 4.66 cfs @ 3.80 fps)
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Summary for Pond 1P: CB1

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 3.55"    for  25 Yr 24 Hr event
Inflow = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af
Outflow = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.38 cfs @ 12.09 hrs,  Volume= 0.098 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.65' @ 12.10 hrs
Flood Elev= 37.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.35 cfs @ 12.09 hrs  HW=35.57'  TW=33.50'   (Dynamic Tailwater)
1=8" Clay Pipe  (Outlet Controls 1.35 cfs @ 3.86 fps)

Summary for Pond 2P: CB2

Inflow Area = 0.487 ac, 40.36% Impervious,  Inflow Depth = 4.27"    for  25 Yr 24 Hr event
Inflow = 2.42 cfs @ 12.09 hrs,  Volume= 0.174 af
Outflow = 2.42 cfs @ 12.09 hrs,  Volume= 0.174 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.42 cfs @ 12.09 hrs,  Volume= 0.174 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 36.22' @ 12.10 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0174 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.35 cfs @ 12.09 hrs  HW=36.13'  TW=35.41'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 2.35 cfs @ 3.00 fps)

Summary for Pond 3P: MH1

[58] Hint: Peaked 0.46' above defined flood level

Inflow Area = 1.532 ac, 49.40% Impervious,  Inflow Depth = 4.55"    for  25 Yr 24 Hr event
Inflow = 8.00 cfs @ 12.09 hrs,  Volume= 0.581 af
Outflow = 8.00 cfs @ 12.09 hrs,  Volume= 0.581 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.00 cfs @ 12.09 hrs,  Volume= 0.581 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
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Peak Elev= 35.46' @ 12.09 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices

#1 Primary 29.70' 15.0"  Round 15" RCP   
L= 155.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 29.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.87 cfs @ 12.09 hrs  HW=35.41'  TW=32.14'   (Dynamic Tailwater)
1=15" RCP  (Outlet Controls 7.87 cfs @ 6.41 fps)

Summary for Pond 4P: MH2/CDS Unit

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 4.18"    for  25 Yr 24 Hr event
Inflow = 13.03 cfs @ 12.09 hrs,  Volume= 0.939 af
Outflow = 13.03 cfs @ 12.09 hrs,  Volume= 0.939 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.03 cfs @ 12.09 hrs,  Volume= 0.939 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 32.22' @ 12.10 hrs
Flood Elev= 34.70'

Device Routing     Invert Outlet Devices

#1 Primary 28.90' 18.0"  Round 18" RCP   
L= 35.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.90' / 28.50'   S= 0.0114 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=13.01 cfs @ 12.09 hrs  HW=32.15'  TW=29.81'   (Dynamic Tailwater)
1=18" RCP  (Inlet Controls 13.01 cfs @ 7.36 fps)

Summary for Pond 5P: Rain Garden 4

[58] Hint: Peaked 0.22' above defined flood level

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 5.43"    for  25 Yr 24 Hr event
Inflow = 3.93 cfs @ 12.08 hrs,  Volume= 0.301 af
Outflow = 1.96 cfs @ 12.23 hrs,  Volume= 0.269 af,  Atten= 50%,  Lag= 8.6 min
Primary = 1.96 cfs @ 12.23 hrs,  Volume= 0.269 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.22' @ 12.23 hrs   Surf.Area= 3,157 sf   Storage= 3,227 cf
Flood Elev= 35.00'   Surf.Area= 3,157 sf   Storage= 2,588 cf

Plug-Flow detention time= 97.1 min calculated for 0.269 af (90% of inflow)
Center-of-Mass det. time= 46.6 min ( 819.8 - 773.3 )
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Volume Invert Avail.Storage Storage Description

#1 33.00' 5,435 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 31.00' 89 cf 7.40'W x 30.00'L x 2.00'H Bioretention Soil Layer

444 cf Overall  x 20.0% Voids

5,523 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

33.00 222 0 0
34.00 921 572 572
35.00 2,935 1,928 2,500
36.00 2,935 2,935 5,435

Device Routing     Invert Outlet Devices

#1 Device 2 34.50' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 30.80' 10.0"  Round 10" RCP Pipe   
L= 133.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.80' / 19.10'   S= 0.0880 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=1.96 cfs @ 12.23 hrs  HW=35.22'  TW=0.00'   (Dynamic Tailwater)
2=10" RCP Pipe  (Passes 1.96 cfs of 5.25 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.96 cfs)

Summary for Pond 6P: Subsurface Storage

[93] Warning: Storage range exceeded by 6.08'

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 4.18"    for  25 Yr 24 Hr event
Inflow = 13.03 cfs @ 12.09 hrs,  Volume= 0.939 af
Outflow = 10.97 cfs @ 12.14 hrs,  Volume= 0.857 af,  Atten= 16%,  Lag= 3.1 min
Primary = 10.97 cfs @ 12.14 hrs,  Volume= 0.857 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 30.08' @ 12.14 hrs   Surf.Area= 1,305 sf   Storage= 6,565 cf
Flood Elev= 31.50'   Surf.Area= 1,305 sf   Storage= 8,236 cf

Plug-Flow detention time= 74.7 min calculated for 0.857 af (91% of inflow)
Center-of-Mass det. time= 31.4 min ( 839.1 - 807.7 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 8,824 cf StormTrap DoubleTrap  7-6  x 10
Inside= 101.7"W x 90.0"H => 57.31 sf x 15.40'L = 882.4 cf
Outside= 101.7"W x 102.0"H => 72.07 sf x 15.40'L = 1,109.6 cf

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 18.0"  Round 18" Pipe   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 27.50' / 27.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=10.96 cfs @ 12.14 hrs  HW=30.08'  TW=0.00'   (Dynamic Tailwater)
1=18" Pipe  (Barrel Controls 10.96 cfs @ 6.20 fps)

Summary for Pond 7P: Small Detention Area

Inflow Area = 1.574 ac, 11.93% Impervious,  Inflow Depth = 3.75"    for  25 Yr 24 Hr event
Inflow = 6.41 cfs @ 12.12 hrs,  Volume= 0.492 af
Outflow = 6.39 cfs @ 12.12 hrs,  Volume= 0.455 af,  Atten= 0%,  Lag= 0.5 min
Primary = 6.39 cfs @ 12.12 hrs,  Volume= 0.455 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.64' @ 12.12 hrs   Surf.Area= 1,676 sf   Storage= 1,845 cf
Flood Elev= 26.00'   Surf.Area= 1,955 sf   Storage= 2,498 cf

Plug-Flow detention time= 56.8 min calculated for 0.455 af (92% of inflow)
Center-of-Mass det. time= 17.8 min ( 839.3 - 821.5 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 2,498 cf Rain Garden (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

24.00 682 0 0
25.00 1,179 931 931
26.00 1,955 1,567 2,498

Device Routing     Invert Outlet Devices

#1 Primary 25.50' 50.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=6.38 cfs @ 12.12 hrs  HW=25.64'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.38 cfs @ 0.91 fps)

Summary for Pond 11P: CB10

[58] Hint: Peaked 8.49' above defined flood level

Inflow Area = 0.378 ac, 45.52% Impervious,  Inflow Depth = 4.49"    for  25 Yr 24 Hr event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.141 af
Outflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.141 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.95 cfs @ 12.09 hrs,  Volume= 0.141 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
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Peak Elev= 40.29' @ 12.11 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round 8" Clay   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.93 cfs @ 12.09 hrs  HW=39.75'  TW=38.44'   (Dynamic Tailwater)
1=8" Clay  (Inlet Controls 1.93 cfs @ 5.52 fps)

Summary for Pond 12P: CB11

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 3.45"    for  25 Yr 24 Hr event
Inflow = 0.64 cfs @ 12.12 hrs,  Volume= 0.050 af
Outflow = 0.64 cfs @ 12.12 hrs,  Volume= 0.050 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.64 cfs @ 12.12 hrs,  Volume= 0.050 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.78' @ 12.12 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.64 cfs @ 12.12 hrs  HW=23.78'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.64 cfs @ 2.37 fps)

Summary for Pond 13P: MH3

Under existing conditions, this area appears to work with an 8" pipe, even through the model indicates that 
a 15" pipe is needed.  The 8" pipe will remain.

[58] Hint: Peaked 6.00' above defined flood level

Inflow Area = 1.696 ac, 73.40% Impervious,  Inflow Depth = 4.85"    for  25 Yr 24 Hr event
Inflow = 6.63 cfs @ 12.12 hrs,  Volume= 0.686 af
Outflow = 6.63 cfs @ 12.12 hrs,  Volume= 0.686 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.63 cfs @ 12.12 hrs,  Volume= 0.686 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 39.05' @ 12.11 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 10.0"  Round 10" Culvert   
L= 104.0'   RCP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.55 sf   

Primary OutFlow  Max=6.62 cfs @ 12.12 hrs  HW=39.03'  TW=26.06'   (Dynamic Tailwater)
1=10" Culvert  (Outlet Controls 6.62 cfs @ 12.14 fps)

Summary for Pond 14P: MH4

Assume rim of DMH is at elevation 24.

Inflow Area = 2.043 ac, 75.20% Impervious,  Inflow Depth = 4.98"    for  25 Yr 24 Hr event
Inflow = 8.64 cfs @ 12.10 hrs,  Volume= 0.848 af
Outflow = 8.64 cfs @ 12.10 hrs,  Volume= 0.848 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.64 cfs @ 12.10 hrs,  Volume= 0.848 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 26.08' @ 12.10 hrs
Flood Elev= 31.00'

Device Routing     Invert Outlet Devices

#1 Primary 24.30' 18.0"  Round Culvert   
L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.30' / 19.50'   S= 0.0480 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.63 cfs @ 12.10 hrs  HW=26.08'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 8.63 cfs @ 4.89 fps)

Summary for Pond 16P: CB3

[58] Hint: Peaked 2.55' above defined flood level

Inflow Area = 0.793 ac, 54.55% Impervious,  Inflow Depth = 4.70"    for  25 Yr 24 Hr event
Inflow = 4.26 cfs @ 12.09 hrs,  Volume= 0.311 af
Outflow = 4.26 cfs @ 12.09 hrs,  Volume= 0.311 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.26 cfs @ 12.09 hrs,  Volume= 0.311 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 36.88' @ 12.10 hrs
Flood Elev= 34.33'

Device Routing     Invert Outlet Devices

#1 Primary 30.30' 15.0"  Round 12" RCP   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.30' / 30.20'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.80 cfs @ 12.09 hrs  HW=36.72'  TW=36.31'   (Dynamic Tailwater)
1=12" RCP  (Inlet Controls 3.80 cfs @ 3.09 fps)
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Summary for Pond 17P: CB4

[58] Hint: Peaked 0.70' above defined flood level

Inflow Area = 0.252 ac, 50.66% Impervious,  Inflow Depth = 4.60"    for  25 Yr 24 Hr event
Inflow = 1.33 cfs @ 12.09 hrs,  Volume= 0.096 af
Outflow = 1.33 cfs @ 12.09 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.33 cfs @ 12.09 hrs,  Volume= 0.096 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 36.60' @ 12.10 hrs
Flood Elev= 35.90'

Device Routing     Invert Outlet Devices

#1 Primary 31.90' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.90' / 30.20'   S= 0.0148 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.97 cfs @ 12.09 hrs  HW=36.44'  TW=36.31'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 0.97 cfs @ 1.24 fps)

Summary for Pond 19P: CB9

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 5.60"    for  25 Yr 24 Hr event
Inflow = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af
Outflow = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 28.31' @ 12.08 hrs
Flood Elev= 35.02'

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 12.0"  Round Culvert   
L= 114.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 25.80'   S= 0.0149 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.09 cfs @ 12.08 hrs  HW=28.31'  TW=26.68'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.09 cfs @ 3.06 fps)

Summary for Pond 20P: CDS Unit

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 5.60"    for  25 Yr 24 Hr event
Inflow = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af
Outflow = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.09 cfs @ 12.08 hrs,  Volume= 0.162 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
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Peak Elev= 26.69' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 25.70' 12.0"  Round Culvert   
L= 84.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 25.70' / 24.40'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.09 cfs @ 12.08 hrs  HW=26.68'  TW=26.05'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.09 cfs @ 3.36 fps)

Summary for Pond 22P: MH1

[58] Hint: Peaked 1.91' above defined flood level
[80] Warning: Exceeded Pond 16P by 0.01' @ 12.02 hrs (0.61 cfs 0.001 af) 
[80] Warning: Exceeded Pond 17P by 0.18' @ 12.03 hrs (1.18 cfs 0.004 af) 

Inflow Area = 1.045 ac, 53.61% Impervious,  Inflow Depth = 4.68"    for  25 Yr 24 Hr event
Inflow = 5.59 cfs @ 12.09 hrs,  Volume= 0.407 af
Outflow = 5.59 cfs @ 12.09 hrs,  Volume= 0.407 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.59 cfs @ 12.09 hrs,  Volume= 0.407 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 36.41' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 30.10' 15.0"  Round 15" Pipe   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.10' / 29.80'   S= 0.0048 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.45 cfs @ 12.09 hrs  HW=36.31'  TW=35.40'   (Dynamic Tailwater)
1=15" Pipe  (Outlet Controls 5.45 cfs @ 4.44 fps)

Summary for Pond 23P: Rain Garden 1

[58] Hint: Peaked 0.17' above defined flood level

Inflow Area = 0.307 ac, 79.59% Impervious,  Inflow Depth = 5.49"    for  25 Yr 24 Hr event
Inflow = 1.83 cfs @ 12.08 hrs,  Volume= 0.140 af
Outflow = 1.51 cfs @ 12.14 hrs,  Volume= 0.129 af,  Atten= 17%,  Lag= 3.3 min
Primary = 1.51 cfs @ 12.14 hrs,  Volume= 0.129 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.17' @ 12.14 hrs   Surf.Area= 1,074 sf   Storage= 792 cf
Flood Elev= 35.00'   Surf.Area= 1,074 sf   Storage= 665 cf

Plug-Flow detention time= 74.0 min calculated for 0.129 af (92% of inflow)
Center-of-Mass det. time= 32.4 min ( 803.9 - 771.6 )
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Volume Invert Avail.Storage Storage Description

#1 34.00' 1,291 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 128 cf 10.00'W x 32.00'L x 2.00'H Bioretention Soil

640 cf Overall  x 20.0% Voids

1,419 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 320 0 0
35.00 754 537 537
36.00 754 754 1,291

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 8.0"  Round 8" PVC Pipe   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 30.97'   S= 0.0325 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.51 cfs @ 12.14 hrs  HW=35.17'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 1.51 cfs of 3.25 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.51 cfs)

Summary for Pond 24P: Rain Garden 2

[58] Hint: Peaked 0.19' above defined flood level

Inflow Area = 0.347 ac, 86.21% Impervious,  Inflow Depth = 5.72"    for  25 Yr 24 Hr event
Inflow = 2.11 cfs @ 12.08 hrs,  Volume= 0.165 af
Outflow = 1.54 cfs @ 12.16 hrs,  Volume= 0.146 af,  Atten= 27%,  Lag= 4.3 min
Primary = 1.54 cfs @ 12.16 hrs,  Volume= 0.146 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.19' @ 12.16 hrs   Surf.Area= 1,837 sf   Storage= 1,383 cf
Flood Elev= 35.00'   Surf.Area= 1,837 sf   Storage= 1,142 cf

Plug-Flow detention time= 102.2 min calculated for 0.146 af (88% of inflow)
Center-of-Mass det. time= 47.3 min ( 809.7 - 762.4 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,198 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 223 cf 10.00'W x 55.80'L x 2.00'H Bioretention Soil

1,116 cf Overall  x 20.0% Voids

2,421 cf Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 558 0 0
35.00 1,279 919 919
36.00 1,279 1,279 2,198

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.45' 8.0"  Round 8" PVC Pipe   
L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.45' / 30.97'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.54 cfs @ 12.16 hrs  HW=35.19'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 1.54 cfs of 2.04 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.54 cfs)

Summary for Pond 25P: Rain Garden 3

[58] Hint: Peaked 0.15' above defined flood level

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 5.72"    for  25 Yr 24 Hr event
Inflow = 1.98 cfs @ 12.08 hrs,  Volume= 0.155 af
Outflow = 1.48 cfs @ 12.15 hrs,  Volume= 0.136 af,  Atten= 25%,  Lag= 4.2 min
Primary = 1.48 cfs @ 12.15 hrs,  Volume= 0.136 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.15' @ 12.15 hrs   Surf.Area= 1,841 sf   Storage= 1,339 cf
Flood Elev= 35.00'   Surf.Area= 1,841 sf   Storage= 1,144 cf

Plug-Flow detention time= 106.5 min calculated for 0.136 af (87% of inflow)
Center-of-Mass det. time= 49.2 min ( 811.6 - 762.4 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,203 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 224 cf 10.00'W x 55.90'L x 2.00'H Bioretention Soil

1,118 cf Overall  x 20.0% Voids

2,426 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 559 0 0
35.00 1,282 921 921
36.00 1,282 1,282 2,203

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
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Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 12.0"  Round 12" RCP Pipe   
L= 136.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 27.00'   S= 0.0301 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.48 cfs @ 12.15 hrs  HW=35.15'  TW=0.00'   (Dynamic Tailwater)
2=12" RCP Pipe  (Passes 1.48 cfs of 7.02 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.48 cfs)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,985 sf   0.00% Impervious   Runoff Depth=4.80"Subcatchment 1S: Area 1
   Flow Length=90'   Tc=6.3 min   CN=72   Runoff=1.92 cfs  0.138 af

Runoff Area=36,193 sf   14.38% Impervious   Runoff Depth=5.38"Subcatchment 2S: Area 2
   Flow Length=270'   Tc=6.0 min   CN=77   Runoff=5.20 cfs  0.373 af

Runoff Area=14,426 sf   8.95% Impervious   Runoff Depth=5.15"Subcatchment 3S: Area 3
   Flow Length=50'   Tc=6.0 min   CN=75   Runoff=1.99 cfs  0.142 af

Runoff Area=21,234 sf   40.36% Impervious   Runoff Depth=5.97"Subcatchment 4S: Area 4
   Flow Length=111'   Tc=6.0 min   CN=82   Runoff=3.33 cfs  0.243 af

Runoff Area=34,544 sf   54.55% Impervious   Runoff Depth=6.45"Subcatchment 5S: Area 5
   Flow Length=162'   Tc=6.0 min   CN=86   Runoff=5.74 cfs  0.426 af

Runoff Area=10,969 sf   50.66% Impervious   Runoff Depth=6.33"Subcatchment 6S: Area 6
   Flow Length=118'   Tc=6.0 min   CN=85   Runoff=1.80 cfs  0.133 af

Runoff Area=37,960 sf   6.93% Impervious   Runoff Depth=5.03"Subcatchment 7S: Area 7
   Flow Length=593'   Tc=17.3 min   CN=74   Runoff=3.68 cfs  0.366 af

Runoff Area=68,544 sf   11.93% Impervious   Runoff Depth=5.38"Subcatchment 8S: Area 8
   Flow Length=352'   Tc=8.2 min   CN=77   Runoff=9.14 cfs  0.706 af

Runoff Area=7,600 sf   0.00% Impervious   Runoff Depth=5.03"Subcatchment 9S: Area 9
   Flow Length=254'   Tc=8.7 min   CN=74   Runoff=0.94 cfs  0.073 af

Runoff Area=91,779 sf   7.58% Impervious   Runoff Depth=5.15"Subcatchment 10S: Area 10
   Flow Length=423'   Tc=7.3 min   CN=75   Runoff=12.11 cfs  0.904 af

Runoff Area=16,449 sf   45.52% Impervious   Runoff Depth=6.21"Subcatchment 11S: Area 11
   Flow Length=123'   Tc=6.0 min   CN=84   Runoff=2.66 cfs  0.195 af

Runoff Area=13,363 sf   79.59% Impervious   Runoff Depth=7.28"Subcatchment 12S: Area 12
   Flow Length=123'   Tc=6.0 min   CN=93   Runoff=2.39 cfs  0.186 af

Runoff Area=15,117 sf   86.21% Impervious   Runoff Depth=7.52"Subcatchment 13S: Area 13
   Flow Length=89'   Tc=6.0 min   CN=95   Runoff=2.73 cfs  0.218 af

Runoff Area=14,193 sf   87.04% Impervious   Runoff Depth=7.52"Subcatchment 14S: Area 14
   Flow Length=104'   Tc=6.0 min   CN=95   Runoff=2.57 cfs  0.204 af

Runoff Area=15,120 sf   84.03% Impervious   Runoff Depth=7.40"Subcatchment 15S: Area 15
   Flow Length=86'   Tc=6.0 min   CN=94   Runoff=2.72 cfs  0.214 af

Runoff Area=14,730 sf   76.58% Impervious   Runoff Depth=7.04"Subcatchment 16S: Area 16
   Flow Length=80'   Tc=6.0 min   CN=91   Runoff=2.59 cfs  0.198 af
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Runoff Area=14,230 sf   82.91% Impervious   Runoff Depth=7.40"Subcatchment 17S: Area 17
   Flow Length=87'   Tc=6.0 min   CN=94   Runoff=2.56 cfs  0.201 af

Runoff Area=13,544 sf   21.95% Impervious   Runoff Depth=5.27"Subcatchment 18S: Area 18
   Flow Length=222'   Tc=10.3 min   CN=76   Runoff=1.65 cfs  0.136 af

Runoff Area=88,424 sf   14.38% Impervious   Runoff Depth=5.15"Subcatchment 19S: Area 19
   Flow Length=239'   Tc=8.3 min   CN=75   Runoff=11.27 cfs  0.871 af

Runoff Area=24,549 sf   15.91% Impervious   Runoff Depth=5.03"Subcatchment 20S: Area 20
   Flow Length=195'   Tc=12.8 min   CN=74   Runoff=2.66 cfs  0.236 af

   Inflow=64.85 cfs  5.642 afReach 1R: Charles River
   Outflow=64.85 cfs  5.642 af

   Inflow=1.92 cfs  0.138 afReach 2R: Office Park
   Outflow=1.92 cfs  0.138 af

   Inflow=3.68 cfs  0.366 afReach 4R: Talcott Ave
   Outflow=3.68 cfs  0.366 af

   Inflow=14.45 cfs  1.235 afReach 5R: 24" Drain
   Outflow=14.45 cfs  1.235 af

   Inflow=5.82 cfs  0.741 afReach 7R: CB5 - 8"
   Outflow=5.82 cfs  0.741 af

   Inflow=3.99 cfs  0.567 afReach 8R: CB6 - 6"
   Outflow=3.99 cfs  0.567 af

   Inflow=0.94 cfs  0.073 afReach 11R: MH6
   Outflow=0.94 cfs  0.073 af

   Inflow=24.87 cfs  2.386 afReach 15R: MH5
   Outflow=24.87 cfs  2.386 af

   Inflow=5.20 cfs  0.373 afReach 17R: CB13 (NEW)
   Outflow=5.20 cfs  0.373 af

   Inflow=1.76 cfs  0.185 afReach 20R: Arsenal Park Phase A
   Outflow=1.76 cfs  0.185 af

   Inflow=2.15 cfs  0.368 afReach 23R: Area 16/17
   Outflow=2.15 cfs  0.368 af

Peak Elev=38.14'   Inflow=1.99 cfs  0.142 afPond 1aP: MH2a
8.0"  Round Culvert  n=0.013  L=34.0'  S=0.0176 '/'   Outflow=1.99 cfs  0.142 af

Peak Elev=36.55'   Inflow=7.19 cfs  0.515 afPond 1bP: MH2b
15.0"  Round Culvert  n=0.013  L=15.0'  S=0.0133 '/'   Outflow=7.19 cfs  0.515 af
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Peak Elev=42.46'   Inflow=1.99 cfs  0.142 afPond 1P: CB1
8.0"  Round Culvert  n=0.013  L=138.0'  S=0.0196 '/'   Outflow=1.99 cfs  0.142 af

Peak Elev=42.71'   Inflow=3.33 cfs  0.243 afPond 2P: CB2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0174 '/'   Outflow=3.33 cfs  0.243 af

Peak Elev=41.27'   Inflow=10.88 cfs  0.802 afPond 3P: MH1
15.0"  Round Culvert  n=0.013  L=155.0'  S=0.0045 '/'   Outflow=10.88 cfs  0.802 af

Peak Elev=35.23'   Inflow=18.07 cfs  1.317 afPond 4P: MH2/CDS Unit
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0114 '/'   Outflow=18.07 cfs  1.317 af

Peak Elev=35.54'  Storage=4,163 cf   Inflow=5.15 cfs  0.400 afPond 5P: Rain Garden 4
   Outflow=2.15 cfs  0.368 af

Peak Elev=31.13'  Storage=7,806 cf   Inflow=18.07 cfs  1.317 afPond 6P: Subsurface Storage
18.0"  Round Culvert  n=0.013  L=35.0'  S=0.0057 '/'   Outflow=14.45 cfs  1.235 af

Peak Elev=25.68'  Storage=1,908 cf   Inflow=9.14 cfs  0.706 afPond 7P: Small Detention Area
   Outflow=9.12 cfs  0.669 af

Peak Elev=48.67'   Inflow=2.66 cfs  0.195 afPond 11P: CB10
8.0"  Round Culvert  n=0.013  L=17.0'  S=0.1529 '/'   Outflow=2.66 cfs  0.195 af

Peak Elev=23.94'   Inflow=0.94 cfs  0.073 afPond 12P: CB11
8.0"  Round Culvert  n=0.013  L=115.0'  S=0.0374 '/'   Outflow=0.94 cfs  0.073 af

Peak Elev=46.39'   Inflow=8.18 cfs  0.937 afPond 13P: MH3
10.0"  Round Culvert  n=0.013  L=104.0'  S=0.0197 '/'   Outflow=8.18 cfs  0.937 af

Peak Elev=26.66'   Inflow=10.78 cfs  1.151 afPond 14P: MH4
18.0"  Round Culvert  n=0.013  L=100.0'  S=0.0480 '/'   Outflow=10.78 cfs  1.151 af

Peak Elev=43.88'   Inflow=5.74 cfs  0.426 afPond 16P: CB3
15.0"  Round Culvert  n=0.013  L=20.0'  S=0.0050 '/'   Outflow=5.74 cfs  0.426 af

Peak Elev=43.37'   Inflow=1.80 cfs  0.133 afPond 17P: CB4
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0148 '/'   Outflow=1.80 cfs  0.133 af

Peak Elev=28.52'   Inflow=2.72 cfs  0.214 afPond 19P: CB9
12.0"  Round Culvert  n=0.013  L=114.0'  S=0.0149 '/'   Outflow=2.72 cfs  0.214 af

Peak Elev=27.41'   Inflow=2.72 cfs  0.214 afPond 20P: CDS Unit
12.0"  Round Culvert  n=0.013  L=84.0'  S=0.0155 '/'   Outflow=2.72 cfs  0.214 af

Peak Elev=43.01'   Inflow=7.54 cfs  0.559 afPond 22P: MH1
15.0"  Round Culvert  n=0.013  L=63.0'  S=0.0048 '/'   Outflow=7.54 cfs  0.559 af

Peak Elev=35.38'  Storage=953 cf   Inflow=2.39 cfs  0.186 afPond 23P: Rain Garden 1
   Outflow=1.84 cfs  0.175 af
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Peak Elev=35.38'  Storage=1,632 cf   Inflow=2.73 cfs  0.218 afPond 24P: Rain Garden 2
   Outflow=1.84 cfs  0.198 af

Peak Elev=35.33'  Storage=1,565 cf   Inflow=2.57 cfs  0.204 afPond 25P: Rain Garden 3
   Outflow=1.76 cfs  0.185 af

Total Runoff Area = 13.038 ac   Runoff Volume = 6.165 af   Average Runoff Depth = 5.67"
72.51% Pervious = 9.454 ac     27.49% Impervious = 3.584 ac
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Summary for Subcatchment 1S: Area 1

Runoff = 1.92 cfs @ 12.09 hrs,  Volume= 0.138 af,  Depth= 4.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

14,985 72 Woods/grass comb., Good, HSG C

14,985 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 34 0.0680 0.10 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 56 0.0500 1.12 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

6.3 90 Total

Summary for Subcatchment 2S: Area 2

Runoff = 5.20 cfs @ 12.09 hrs,  Volume= 0.373 af,  Depth= 5.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

10,019 72 Woods/grass comb., Good, HSG C
5,206 98 Paved parking, HSG C

* 12,368 74 Rubber Surface, HSG C
8,600 74 >75% Grass cover, Good, HSG C

36,193 77 Weighted Average
30,987 85.62% Pervious Area
5,206 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 30 0.1670 0.14 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 80 0.0060 1.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 160 0.0210 2.94 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

5.2 270 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 3S: Area 3

Runoff = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

6,706 72 Woods/grass comb., Good, HSG C
1,291 98 Paved parking, HSG C
5,909 74 >75% Grass cover, Good, HSG C

* 520 74 Rubber Surface, HSG C

14,426 75 Weighted Average
13,135 91.05% Pervious Area
1,291 8.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 23 0.2000 0.32 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.2 27 0.0720 1.88 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

1.4 50 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: Area 4

Runoff = 3.33 cfs @ 12.09 hrs,  Volume= 0.243 af,  Depth= 5.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

12,664 72 Woods/grass comb., Good, HSG C
8,570 98 Paved parking, HSG C

21,234 82 Weighted Average
12,664 59.64% Pervious Area
8,570 40.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.1 24 0.1330 0.19 Sheet Flow, Sheet Flow - 1
Grass: Dense   n= 0.240   P2= 3.25"

0.0 12 0.1830 8.68 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.4 75 0.0210 2.94 Shallow Concentrated Flow, Shallow Conc 2
Paved   Kv= 20.3 fps

2.5 111 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 5S: Area 5

Runoff = 5.74 cfs @ 12.08 hrs,  Volume= 0.426 af,  Depth= 6.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

15,700 72 Woods/grass comb., Good, HSG C
18,844 98 Paved parking, HSG C

34,544 86 Weighted Average
15,700 45.45% Pervious Area
18,844 54.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.9 30 0.1270 0.13 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.1 12 0.0960 1.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.9 120 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 162 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 6S: Area 6

Runoff = 1.80 cfs @ 12.09 hrs,  Volume= 0.133 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

5,412 72 Woods/grass comb., Good, HSG C
5,557 98 Paved parking, HSG C

10,969 85 Weighted Average
5,412 49.34% Pervious Area
5,557 50.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 20 0.0700 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.8 26 0.0120 0.55 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

0.5 72 0.0130 2.31 Shallow Concentrated Flow, Shalllow Conc - 2
Paved   Kv= 20.3 fps

4.9 118 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 7S: Area 7

Runoff = 3.68 cfs @ 12.24 hrs,  Volume= 0.366 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

35,328 72 Woods/grass comb., Good, HSG C
2,632 98 Paved parking, HSG C

37,960 74 Weighted Average
35,328 93.07% Pervious Area
2,632 6.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 32 0.0220 0.06 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

9.1 561 0.0420 1.02 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

17.3 593 Total

Summary for Subcatchment 8S: Area 8

Runoff = 9.14 cfs @ 12.11 hrs,  Volume= 0.706 af,  Depth= 5.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

60,370 74 >75% Grass cover, Good, HSG C
8,174 98 Paved parking, HSG C

68,544 77 Weighted Average
60,370 88.07% Pervious Area
8,174 11.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 32 0.0250 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.2 265 0.0230 1.06 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.4 55 0.1120 2.34 Shallow Concentrated Flow, Shallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total
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Summary for Subcatchment 9S: Area 9

Runoff = 0.94 cfs @ 12.12 hrs,  Volume= 0.073 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

7,600 74 Pasture/grassland/range, Good, HSG C

7,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 44 0.0140 0.13 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

2.9 210 0.0300 1.21 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

8.7 254 Total

Summary for Subcatchment 10S: Area 10

Runoff = 12.11 cfs @ 12.10 hrs,  Volume= 0.904 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

63,128 74 >75% Grass cover, Good, HSG C
6,960 98 Paved parking, HSG C

21,691 72 Woods/grass comb., Good, HSG C

91,779 75 Weighted Average
84,819 92.42% Pervious Area
6,960 7.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.4 23 0.0350 0.16 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

4.3 318 0.0310 1.23 Shallow Concentrated Flow, Shallow Conc - 1
Short Grass Pasture   Kv= 7.0 fps

0.6 82 0.2090 2.29 Shallow Concentrated Flow, Shallow Conc - 2
Woodland   Kv= 5.0 fps

7.3 423 Total
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Summary for Subcatchment 11S: Area 11

Runoff = 2.66 cfs @ 12.09 hrs,  Volume= 0.195 af,  Depth= 6.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

7,487 98 Paved parking, HSG C
8,962 72 Woods/grass comb., Good, HSG C

16,449 84 Weighted Average
8,962 54.48% Pervious Area
7,487 45.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.5 55 0.0710 1.87 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

1.1 123 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 12S: Area 12

Runoff = 2.39 cfs @ 12.08 hrs,  Volume= 0.186 af,  Depth= 7.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

2,728 74 >75% Grass cover, Good, HSG C
10,635 98 Paved parking, HSG C

13,363 93 Weighted Average
2,728 20.41% Pervious Area

10,635 79.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 18 0.0110 0.77 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 50 0.0320 3.63 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.2 55 0.0710 5.41 Shallow Concentrated Flow, Shallow Conc - 2
Paved   Kv= 20.3 fps

0.8 123 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 13S: Area 13

Runoff = 2.73 cfs @ 12.08 hrs,  Volume= 0.218 af,  Depth= 7.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

2,084 74 >75% Grass cover, Good, HSG C
13,033 98 Paved parking, HSG C

15,117 95 Weighted Average
2,084 13.79% Pervious Area

13,033 86.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 26 0.0140 0.92 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.4 63 0.0180 2.72 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.9 89 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 14S: Area 14

Runoff = 2.57 cfs @ 12.08 hrs,  Volume= 0.204 af,  Depth= 7.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

1,840 74 >75% Grass cover, Good, HSG C
12,353 98 Paved parking, HSG C

14,193 95 Weighted Average
1,840 12.96% Pervious Area

12,353 87.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 24 0.0060 0.64 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.5 80 0.0160 2.57 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

1.1 104 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 15S: Area 15

Runoff = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af,  Depth= 7.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

2,415 74 >75% Grass cover, Good, HSG C
12,705 98 Paved parking, HSG C

15,120 94 Weighted Average
2,415 15.97% Pervious Area

12,705 84.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 21 0.0330 0.15 Sheet Flow, Sheet Flow - 1
Grass: Short   n= 0.150   P2= 3.25"

0.4 65 0.0150 2.49 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

2.7 86 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 16S: Area 16

Runoff = 2.59 cfs @ 12.08 hrs,  Volume= 0.198 af,  Depth= 7.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

3,450 70 Woods, Good, HSG C
11,280 98 Paved parking, HSG C

14,730 91 Weighted Average
3,450 23.42% Pervious Area

11,280 76.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 16 0.0110 0.76 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.3 64 0.0260 3.27 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.7 80 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 17S: Area 17

Runoff = 2.56 cfs @ 12.08 hrs,  Volume= 0.201 af,  Depth= 7.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

2,432 72 Woods/grass comb., Good, HSG C
11,798 98 Paved parking, HSG C

14,230 94 Weighted Average
2,432 17.09% Pervious Area

11,798 82.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 21 0.0140 0.88 Sheet Flow, Sheet Flow - 1
Smooth surfaces   n= 0.011   P2= 3.25"

0.2 66 0.0480 4.45 Shallow Concentrated Flow, Shallow Conc - 1
Paved   Kv= 20.3 fps

0.6 87 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 18S: Area 18

Runoff = 1.65 cfs @ 12.14 hrs,  Volume= 0.136 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

10,571 70 Woods, Good, HSG C
2,973 98 Paved parking, HSG C

13,544 76 Weighted Average
10,571 78.05% Pervious Area
2,973 21.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.5 50 0.2750 0.11 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

0.5 51 0.1200 1.73 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.3 121 0.0162 0.89 Shallow Concentrated Flow, Sallow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

10.3 222 Total
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Summary for Subcatchment 19S: Area 19

Runoff = 11.27 cfs @ 12.12 hrs,  Volume= 0.871 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

52,359 70 Woods, Good, HSG C
12,718 98 Paved parking, HSG C
19,125 74 >75% Grass cover, Good, HSG C
4,222 72 Woods/grass comb., Good, HSG C

88,424 75 Weighted Average
75,706 85.62% Pervious Area
12,718 14.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 30 0.0500 0.09 Sheet Flow, Sheet Flow - 1
Woods: Light underbrush   n= 0.400   P2= 3.25"

0.7 109 0.2390 2.44 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

2.0 100 0.0140 0.83 Shallow Concentrated Flow, Shalllow Conc - 2
Short Grass Pasture   Kv= 7.0 fps

8.3 239 Total

Summary for Subcatchment 20S: Area 20

Runoff = 2.66 cfs @ 12.17 hrs,  Volume= 0.236 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"

Area (sf) CN Description

3,905 98 Paved parking, HSG C
20,644 70 Woods, Good, HSG C

24,549 74 Weighted Average
20,644 84.09% Pervious Area
3,905 15.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.1 28 0.0320 0.04 Sheet Flow, Sheet Flow - 1
Woods: Dense underbrush   n= 0.800   P2= 3.25"

1.7 167 0.1100 1.66 Shallow Concentrated Flow, Shallow Conc - 1
Woodland   Kv= 5.0 fps

12.8 195 Total
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Summary for Reach 1R: Charles River

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.369 ac, 26.68% Impervious,  Inflow Depth = 5.47"    for  100 Yr 24 Hr event
Inflow = 64.85 cfs @ 12.12 hrs,  Volume= 5.642 af
Outflow = 64.85 cfs @ 12.12 hrs,  Volume= 5.642 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 2R: Office Park

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth = 4.80"    for  100 Yr 24 Hr event
Inflow = 1.92 cfs @ 12.09 hrs,  Volume= 0.138 af
Outflow = 1.92 cfs @ 12.09 hrs,  Volume= 0.138 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 4R: Talcott Ave

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.871 ac, 6.93% Impervious,  Inflow Depth = 5.03"    for  100 Yr 24 Hr event
Inflow = 3.68 cfs @ 12.24 hrs,  Volume= 0.366 af
Outflow = 3.68 cfs @ 12.24 hrs,  Volume= 0.366 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 5R: 24" Drain

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 5.50"    for  100 Yr 24 Hr event
Inflow = 14.45 cfs @ 12.15 hrs,  Volume= 1.235 af
Outflow = 14.45 cfs @ 12.15 hrs,  Volume= 1.235 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 7R: CB5 - 8"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.319 ac, 81.38% Impervious,  Inflow Depth = 6.75"    for  100 Yr 24 Hr event
Inflow = 5.82 cfs @ 12.16 hrs,  Volume= 0.741 af
Outflow = 5.82 cfs @ 12.16 hrs,  Volume= 0.741 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 8R: CB6 - 6"

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.012 ac, 81.93% Impervious,  Inflow Depth = 6.72"    for  100 Yr 24 Hr event
Inflow = 3.99 cfs @ 12.17 hrs,  Volume= 0.567 af
Outflow = 3.99 cfs @ 12.17 hrs,  Volume= 0.567 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 11R: MH6

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 5.03"    for  100 Yr 24 Hr event
Inflow = 0.94 cfs @ 12.12 hrs,  Volume= 0.073 af
Outflow = 0.94 cfs @ 12.12 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 15R: MH5

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.738 ac, 51.56% Impervious,  Inflow Depth = 6.04"    for  100 Yr 24 Hr event
Inflow = 24.87 cfs @ 12.12 hrs,  Volume= 2.386 af
Outflow = 24.87 cfs @ 12.12 hrs,  Volume= 2.386 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 17R: CB13 (NEW)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.831 ac, 14.38% Impervious,  Inflow Depth = 5.38"    for  100 Yr 24 Hr event
Inflow = 5.20 cfs @ 12.09 hrs,  Volume= 0.373 af
Outflow = 5.20 cfs @ 12.09 hrs,  Volume= 0.373 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 20R: Arsenal Park Phase A

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 6.81"    for  100 Yr 24 Hr event
Inflow = 1.76 cfs @ 12.17 hrs,  Volume= 0.185 af
Outflow = 1.76 cfs @ 12.17 hrs,  Volume= 0.185 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Reach 23R: Area 16/17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 6.65"    for  100 Yr 24 Hr event
Inflow = 2.15 cfs @ 12.12 hrs,  Volume= 0.368 af
Outflow = 2.15 cfs @ 12.12 hrs,  Volume= 0.368 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2

Summary for Pond 1aP: MH2a

[58] Hint: Peaked 1.25' above defined flood level

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 5.15"    for  100 Yr 24 Hr event
Inflow = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af
Outflow = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 38.14' @ 12.10 hrs
Flood Elev= 36.89'

Device Routing     Invert Outlet Devices

#1 Primary 30.90' 8.0"  Round 8" Pipe   
L= 34.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 30.90' / 30.30'   S= 0.0176 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.96 cfs @ 12.09 hrs  HW=37.96'  TW=36.48'   (Dynamic Tailwater)
1=8" Pipe  (Outlet Controls 1.96 cfs @ 5.61 fps)

Summary for Pond 1bP: MH2b

[58] Hint: Peaked 1.40' above defined flood level

Inflow Area = 1.162 ac, 12.84% Impervious,  Inflow Depth = 5.32"    for  100 Yr 24 Hr event
Inflow = 7.19 cfs @ 12.09 hrs,  Volume= 0.515 af
Outflow = 7.19 cfs @ 12.09 hrs,  Volume= 0.515 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.19 cfs @ 12.09 hrs,  Volume= 0.515 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 36.55' @ 12.09 hrs
Flood Elev= 35.15'

Device Routing     Invert Outlet Devices

#1 Primary 30.20' 15.0"  Round 15" Pipe   
L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.20' / 30.00'   S= 0.0133 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.79 cfs @ 12.09 hrs  HW=36.48'  TW=35.16'   (Dynamic Tailwater)
1=15" Pipe  (Inlet Controls 6.79 cfs @ 5.54 fps)

Summary for Pond 1P: CB1

[58] Hint: Peaked 5.46' above defined flood level

Inflow Area = 0.331 ac, 8.95% Impervious,  Inflow Depth = 5.15"    for  100 Yr 24 Hr event
Inflow = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af
Outflow = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.99 cfs @ 12.09 hrs,  Volume= 0.142 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 42.46' @ 12.10 hrs
Flood Elev= 37.00'

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Clay Pipe   
L= 138.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 31.30'   S= 0.0196 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.95 cfs @ 12.09 hrs  HW=42.28'  TW=37.96'   (Dynamic Tailwater)
1=8" Clay Pipe  (Outlet Controls 1.95 cfs @ 5.58 fps)

Summary for Pond 2P: CB2

[58] Hint: Peaked 6.47' above defined flood level

Inflow Area = 0.487 ac, 40.36% Impervious,  Inflow Depth = 5.97"    for  100 Yr 24 Hr event
Inflow = 3.33 cfs @ 12.09 hrs,  Volume= 0.243 af
Outflow = 3.33 cfs @ 12.09 hrs,  Volume= 0.243 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.33 cfs @ 12.09 hrs,  Volume= 0.243 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 42.71' @ 12.09 hrs
Flood Elev= 36.24'

Device Routing     Invert Outlet Devices

#1 Primary 33.30' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.30' / 31.30'   S= 0.0174 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.24 cfs @ 12.09 hrs  HW=42.55'  TW=41.19'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 3.24 cfs @ 4.13 fps)
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Summary for Pond 3P: MH1

[58] Hint: Peaked 6.27' above defined flood level

Inflow Area = 1.532 ac, 49.40% Impervious,  Inflow Depth = 6.28"    for  100 Yr 24 Hr event
Inflow = 10.88 cfs @ 12.09 hrs,  Volume= 0.802 af
Outflow = 10.88 cfs @ 12.09 hrs,  Volume= 0.802 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.88 cfs @ 12.09 hrs,  Volume= 0.802 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 41.27' @ 12.09 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices

#1 Primary 29.70' 15.0"  Round 15" RCP   
L= 155.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.70' / 29.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=10.72 cfs @ 12.09 hrs  HW=41.19'  TW=35.13'   (Dynamic Tailwater)
1=15" RCP  (Outlet Controls 10.72 cfs @ 8.73 fps)

Summary for Pond 4P: MH2/CDS Unit

[58] Hint: Peaked 0.53' above defined flood level

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 5.86"    for  100 Yr 24 Hr event
Inflow = 18.07 cfs @ 12.09 hrs,  Volume= 1.317 af
Outflow = 18.07 cfs @ 12.09 hrs,  Volume= 1.317 af,  Atten= 0%,  Lag= 0.0 min
Primary = 18.07 cfs @ 12.09 hrs,  Volume= 1.317 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.23' @ 12.10 hrs
Flood Elev= 34.70'

Device Routing     Invert Outlet Devices

#1 Primary 28.90' 18.0"  Round 18" RCP   
L= 35.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.90' / 28.50'   S= 0.0114 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=18.04 cfs @ 12.09 hrs  HW=35.14'  TW=30.64'   (Dynamic Tailwater)
1=18" RCP  (Inlet Controls 18.04 cfs @ 10.21 fps)

Summary for Pond 5P: Rain Garden 4

[95] Warning: Outlet Device #1 rise exceeded
[58] Hint: Peaked 0.54' above defined flood level
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Inflow Area = 0.665 ac, 79.69% Impervious,  Inflow Depth = 7.22"    for  100 Yr 24 Hr event
Inflow = 5.15 cfs @ 12.08 hrs,  Volume= 0.400 af
Outflow = 2.15 cfs @ 12.12 hrs,  Volume= 0.368 af,  Atten= 58%,  Lag= 2.2 min
Primary = 2.15 cfs @ 12.12 hrs,  Volume= 0.368 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.54' @ 12.28 hrs   Surf.Area= 3,157 sf   Storage= 4,163 cf
Flood Elev= 35.00'   Surf.Area= 3,157 sf   Storage= 2,588 cf

Plug-Flow detention time= 84.7 min calculated for 0.368 af (92% of inflow)
Center-of-Mass det. time= 43.4 min ( 809.9 - 766.6 )

Volume Invert Avail.Storage Storage Description

#1 33.00' 5,435 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 31.00' 89 cf 7.40'W x 30.00'L x 2.00'H Bioretention Soil Layer

444 cf Overall  x 20.0% Voids

5,523 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

33.00 222 0 0
34.00 921 572 572
35.00 2,935 1,928 2,500
36.00 2,935 2,935 5,435

Device Routing     Invert Outlet Devices

#1 Device 2 34.50' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 30.80' 10.0"  Round 10" RCP Pipe   
L= 133.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.80' / 19.10'   S= 0.0880 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=2.15 cfs @ 12.12 hrs  HW=35.35'  TW=0.00'   (Dynamic Tailwater)
2=10" RCP Pipe  (Passes 2.15 cfs of 5.34 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 2.15 cfs)

Summary for Pond 6P: Subsurface Storage

[93] Warning: Storage range exceeded by 7.13'

Inflow Area = 2.694 ac, 33.63% Impervious,  Inflow Depth = 5.86"    for  100 Yr 24 Hr event
Inflow = 18.07 cfs @ 12.09 hrs,  Volume= 1.317 af
Outflow = 14.45 cfs @ 12.15 hrs,  Volume= 1.235 af,  Atten= 20%,  Lag= 3.6 min
Primary = 14.45 cfs @ 12.15 hrs,  Volume= 1.235 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
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Peak Elev= 31.13' @ 12.15 hrs   Surf.Area= 1,305 sf   Storage= 7,806 cf
Flood Elev= 31.50'   Surf.Area= 1,305 sf   Storage= 8,236 cf

Plug-Flow detention time= 60.4 min calculated for 1.235 af (94% of inflow)
Center-of-Mass det. time= 27.0 min ( 825.5 - 798.5 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 8,824 cf StormTrap DoubleTrap  7-6  x 10
Inside= 101.7"W x 90.0"H => 57.31 sf x 15.40'L = 882.4 cf
Outside= 101.7"W x 102.0"H => 72.07 sf x 15.40'L = 1,109.6 cf

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 18.0"  Round 18" Pipe   
L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 27.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=14.44 cfs @ 12.15 hrs  HW=31.13'  TW=0.00'   (Dynamic Tailwater)
1=18" Pipe  (Inlet Controls 14.44 cfs @ 8.17 fps)

Summary for Pond 7P: Small Detention Area

Inflow Area = 1.574 ac, 11.93% Impervious,  Inflow Depth = 5.38"    for  100 Yr 24 Hr event
Inflow = 9.14 cfs @ 12.11 hrs,  Volume= 0.706 af
Outflow = 9.12 cfs @ 12.12 hrs,  Volume= 0.669 af,  Atten= 0%,  Lag= 0.4 min
Primary = 9.12 cfs @ 12.12 hrs,  Volume= 0.669 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 25.68' @ 12.12 hrs   Surf.Area= 1,705 sf   Storage= 1,908 cf
Flood Elev= 26.00'   Surf.Area= 1,955 sf   Storage= 2,498 cf

Plug-Flow detention time= 43.9 min calculated for 0.669 af (95% of inflow)
Center-of-Mass det. time= 15.0 min ( 826.2 - 811.2 )

Volume Invert Avail.Storage Storage Description

#1 24.00' 2,498 cf Rain Garden (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

24.00 682 0 0
25.00 1,179 931 931
26.00 1,955 1,567 2,498

Device Routing     Invert Outlet Devices

#1 Primary 25.50' 50.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   
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Primary OutFlow  Max=9.11 cfs @ 12.12 hrs  HW=25.68'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 9.11 cfs @ 1.02 fps)

Summary for Pond 11P: CB10

[58] Hint: Peaked 16.87' above defined flood level

Inflow Area = 0.378 ac, 45.52% Impervious,  Inflow Depth = 6.21"    for  100 Yr 24 Hr event
Inflow = 2.66 cfs @ 12.09 hrs,  Volume= 0.195 af
Outflow = 2.66 cfs @ 12.09 hrs,  Volume= 0.195 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.66 cfs @ 12.09 hrs,  Volume= 0.195 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 48.67' @ 12.11 hrs
Flood Elev= 31.80'

Device Routing     Invert Outlet Devices

#1 Primary 29.60' 8.0"  Round 8" Clay   
L= 17.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.60' / 27.00'   S= 0.1529 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=2.63 cfs @ 12.09 hrs  HW=47.72'  TW=45.27'   (Dynamic Tailwater)
1=8" Clay  (Inlet Controls 2.63 cfs @ 7.52 fps)

Summary for Pond 12P: CB11

Inflow Area = 0.174 ac, 0.00% Impervious,  Inflow Depth = 5.03"    for  100 Yr 24 Hr event
Inflow = 0.94 cfs @ 12.12 hrs,  Volume= 0.073 af
Outflow = 0.94 cfs @ 12.12 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.94 cfs @ 12.12 hrs,  Volume= 0.073 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 23.94' @ 12.12 hrs
Flood Elev= 26.00'

Device Routing     Invert Outlet Devices

#1 Primary 23.30' 8.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 23.30' / 19.00'   S= 0.0374 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.93 cfs @ 12.12 hrs  HW=23.94'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.93 cfs @ 2.72 fps)
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Summary for Pond 13P: MH3

Under existing conditions, this area appears to work with an 8" pipe, even through the model indicates that 
a 15" pipe is needed.  The 8" pipe will remain.

[58] Hint: Peaked 13.34' above defined flood level

Inflow Area = 1.696 ac, 73.40% Impervious,  Inflow Depth = 6.63"    for  100 Yr 24 Hr event
Inflow = 8.18 cfs @ 12.12 hrs,  Volume= 0.937 af
Outflow = 8.18 cfs @ 12.12 hrs,  Volume= 0.937 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.18 cfs @ 12.12 hrs,  Volume= 0.937 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 46.39' @ 12.11 hrs
Flood Elev= 33.05'

Device Routing     Invert Outlet Devices

#1 Primary 26.40' 10.0"  Round 10" Culvert   
L= 104.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.40' / 24.35'   S= 0.0197 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.55 sf   

Primary OutFlow  Max=8.17 cfs @ 12.12 hrs  HW=46.36'  TW=26.63'   (Dynamic Tailwater)
1=10" Culvert  (Outlet Controls 8.17 cfs @ 14.98 fps)

Summary for Pond 14P: MH4

Assume rim of DMH is at elevation 24.

Inflow Area = 2.043 ac, 75.20% Impervious,  Inflow Depth = 6.76"    for  100 Yr 24 Hr event
Inflow = 10.78 cfs @ 12.10 hrs,  Volume= 1.151 af
Outflow = 10.78 cfs @ 12.10 hrs,  Volume= 1.151 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.78 cfs @ 12.10 hrs,  Volume= 1.151 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 26.66' @ 12.10 hrs
Flood Elev= 31.00'

Device Routing     Invert Outlet Devices

#1 Primary 24.30' 18.0"  Round Culvert   
L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 24.30' / 19.50'   S= 0.0480 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 1.77 sf   

Primary OutFlow  Max=10.78 cfs @ 12.10 hrs  HW=26.65'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 10.78 cfs @ 6.10 fps)
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Summary for Pond 16P: CB3

[58] Hint: Peaked 9.55' above defined flood level

Inflow Area = 0.793 ac, 54.55% Impervious,  Inflow Depth = 6.45"    for  100 Yr 24 Hr event
Inflow = 5.74 cfs @ 12.08 hrs,  Volume= 0.426 af
Outflow = 5.74 cfs @ 12.08 hrs,  Volume= 0.426 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.74 cfs @ 12.08 hrs,  Volume= 0.426 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 43.88' @ 12.10 hrs
Flood Elev= 34.33'

Device Routing     Invert Outlet Devices

#1 Primary 30.30' 15.0"  Round 12" RCP   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.30' / 30.20'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.86 cfs @ 12.08 hrs  HW=43.51'  TW=42.84'   (Dynamic Tailwater)
1=12" RCP  (Inlet Controls 4.86 cfs @ 3.96 fps)

Summary for Pond 17P: CB4

[58] Hint: Peaked 7.47' above defined flood level

Inflow Area = 0.252 ac, 50.66% Impervious,  Inflow Depth = 6.33"    for  100 Yr 24 Hr event
Inflow = 1.80 cfs @ 12.09 hrs,  Volume= 0.133 af
Outflow = 1.80 cfs @ 12.09 hrs,  Volume= 0.133 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.80 cfs @ 12.09 hrs,  Volume= 0.133 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 43.37' @ 12.10 hrs
Flood Elev= 35.90'

Device Routing     Invert Outlet Devices

#1 Primary 31.90' 12.0"  Round 12" RCP   
L= 115.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.90' / 30.20'   S= 0.0148 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.10 cfs @ 12.09 hrs  HW=43.00'  TW=42.84'   (Dynamic Tailwater)
1=12" RCP  (Outlet Controls 1.10 cfs @ 1.40 fps)

Summary for Pond 19P: CB9

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 7.40"    for  100 Yr 24 Hr event
Inflow = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af
Outflow = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 28.52' @ 12.09 hrs
Flood Elev= 35.02'

Device Routing     Invert Outlet Devices

#1 Primary 27.50' 12.0"  Round Culvert   
L= 114.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.50' / 25.80'   S= 0.0149 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.67 cfs @ 12.08 hrs  HW=28.52'  TW=27.38'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.67 cfs @ 4.15 fps)

Summary for Pond 20P: CDS Unit

Inflow Area = 0.347 ac, 84.03% Impervious,  Inflow Depth = 7.40"    for  100 Yr 24 Hr event
Inflow = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af
Outflow = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.72 cfs @ 12.08 hrs,  Volume= 0.214 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 27.41' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 25.70' 12.0"  Round Culvert   
L= 84.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 25.70' / 24.40'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Clay tile,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.71 cfs @ 12.08 hrs  HW=27.38'  TW=26.61'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.71 cfs @ 3.46 fps)

Summary for Pond 22P: MH1

[58] Hint: Peaked 8.51' above defined flood level
[80] Warning: Exceeded Pond 16P by 0.02' @ 12.04 hrs (0.91 cfs 0.003 af) 
[80] Warning: Exceeded Pond 17P by 0.42' @ 12.05 hrs (1.80 cfs 0.011 af) 

Inflow Area = 1.045 ac, 53.61% Impervious,  Inflow Depth = 6.42"    for  100 Yr 24 Hr event
Inflow = 7.54 cfs @ 12.08 hrs,  Volume= 0.559 af
Outflow = 7.54 cfs @ 12.08 hrs,  Volume= 0.559 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.54 cfs @ 12.08 hrs,  Volume= 0.559 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 43.01' @ 12.09 hrs
Flood Elev= 34.50'

Device Routing     Invert Outlet Devices

#1 Primary 30.10' 15.0"  Round 15" Pipe   
L= 63.0'   RCP, square edge headwall,  Ke= 0.500   

Page 263 of 338



Type III 24-hr  100 Yr 24 Hr Rainfall=8.12"Arsenal Park - Proposed Conditions Final _11_05
  Printed  11/5/2021Prepared by CDM

Page 109HydroCAD® 10.00-16  s/n M25241  © 2015 HydroCAD Software Solutions LLC

Inlet / Outlet Invert= 30.10' / 29.80'   S= 0.0048 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.35 cfs @ 12.08 hrs  HW=42.84'  TW=41.18'   (Dynamic Tailwater)
1=15" Pipe  (Outlet Controls 7.35 cfs @ 5.99 fps)

Summary for Pond 23P: Rain Garden 1

[58] Hint: Peaked 0.38' above defined flood level

Inflow Area = 0.307 ac, 79.59% Impervious,  Inflow Depth = 7.28"    for  100 Yr 24 Hr event
Inflow = 2.39 cfs @ 12.08 hrs,  Volume= 0.186 af
Outflow = 1.84 cfs @ 12.15 hrs,  Volume= 0.175 af,  Atten= 23%,  Lag= 3.9 min
Primary = 1.84 cfs @ 12.15 hrs,  Volume= 0.175 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.38' @ 12.15 hrs   Surf.Area= 1,074 sf   Storage= 953 cf
Flood Elev= 35.00'   Surf.Area= 1,074 sf   Storage= 665 cf

Plug-Flow detention time= 62.2 min calculated for 0.175 af (94% of inflow)
Center-of-Mass det. time= 28.6 min ( 793.5 - 765.0 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 1,291 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 128 cf 10.00'W x 32.00'L x 2.00'H Bioretention Soil

640 cf Overall  x 20.0% Voids

1,419 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 320 0 0
35.00 754 537 537
36.00 754 754 1,291

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 8.0"  Round 8" PVC Pipe   
L= 4.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 30.97'   S= 0.0325 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.84 cfs @ 12.15 hrs  HW=35.38'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 1.84 cfs of 3.34 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.84 cfs)
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Summary for Pond 24P: Rain Garden 2

[58] Hint: Peaked 0.38' above defined flood level

Inflow Area = 0.347 ac, 86.21% Impervious,  Inflow Depth = 7.52"    for  100 Yr 24 Hr event
Inflow = 2.73 cfs @ 12.08 hrs,  Volume= 0.218 af
Outflow = 1.84 cfs @ 12.17 hrs,  Volume= 0.198 af,  Atten= 33%,  Lag= 5.1 min
Primary = 1.84 cfs @ 12.17 hrs,  Volume= 0.198 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.38' @ 12.17 hrs   Surf.Area= 1,837 sf   Storage= 1,632 cf
Flood Elev= 35.00'   Surf.Area= 1,837 sf   Storage= 1,142 cf

Plug-Flow detention time= 87.8 min calculated for 0.198 af (91% of inflow)
Center-of-Mass det. time= 42.1 min ( 798.9 - 756.7 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,198 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 223 cf 10.00'W x 55.80'L x 2.00'H Bioretention Soil

1,116 cf Overall  x 20.0% Voids

2,421 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 558 0 0
35.00 1,279 919 919
36.00 1,279 1,279 2,198

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.45' 8.0"  Round 8" PVC Pipe   
L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.45' / 30.97'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

Primary OutFlow  Max=1.84 cfs @ 12.17 hrs  HW=35.38'  TW=0.00'   (Dynamic Tailwater)
2=8" PVC Pipe  (Passes 1.84 cfs of 2.09 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.84 cfs)

Summary for Pond 25P: Rain Garden 3

[58] Hint: Peaked 0.33' above defined flood level

Inflow Area = 0.326 ac, 87.04% Impervious,  Inflow Depth = 7.52"    for  100 Yr 24 Hr event
Inflow = 2.57 cfs @ 12.08 hrs,  Volume= 0.204 af
Outflow = 1.76 cfs @ 12.17 hrs,  Volume= 0.185 af,  Atten= 31%,  Lag= 4.9 min
Primary = 1.76 cfs @ 12.17 hrs,  Volume= 0.185 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 35.33' @ 12.17 hrs   Surf.Area= 1,841 sf   Storage= 1,565 cf
Flood Elev= 35.00'   Surf.Area= 1,841 sf   Storage= 1,144 cf

Plug-Flow detention time= 91.6 min calculated for 0.185 af (90% of inflow)
Center-of-Mass det. time= 43.8 min ( 800.5 - 756.7 )

Volume Invert Avail.Storage Storage Description

#1 34.00' 2,203 cf Rain Garden (Prismatic) Listed below (Recalc)
#2 32.00' 224 cf 10.00'W x 55.90'L x 2.00'H Bioretention Soil

1,118 cf Overall  x 20.0% Voids

2,426 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 559 0 0
35.00 1,282 921 921
36.00 1,282 1,282 2,203

Device Routing     Invert Outlet Devices

#1 Device 2 34.75' 12" Nyloplast Drain Basin   
Head  (feet)  0.00  0.05  0.10  0.15  0.20  0.25  0.30  0.50  0.85   
Disch. (cfs)  0.000  0.100  0.300  0.550  0.850  1.150  1.300  1.650  
2.150   

#2 Primary 31.10' 12.0"  Round 12" RCP Pipe   
L= 136.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.10' / 27.00'   S= 0.0301 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.76 cfs @ 12.17 hrs  HW=35.33'  TW=0.00'   (Dynamic Tailwater)
2=12" RCP Pipe  (Passes 1.76 cfs of 7.10 cfs potential flow)

1=12" Nyloplast Drain Basin  (Custom Controls 1.76 cfs)
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Arsenal Park  - Phase B Improvements

WQv and Rv Calculations

Water Quality Volume - Overall Site Water Quality Volume - Rain Garden #1 Water Quality Volume - Rain Garden #4

Impervious Area: 156,119     sf Impervious Area: 10,635       sf,  DA Area 12 Impervious Area: 23,078       sf, DA Areas 16/17

WQV Target 0.5 in WQV Target: 0.5 in WQV Target: 0.5 in

WQv 6,505         cf WQv Required: 443            cf WQv Required: 962            cf

WQv 0.149 af WQv Required: 0.010 af WQv Required: 0.022 af

WQv Provided: 490 cf WQv Provided: 1373 cf

Recharge Volume - Overall Site, HSG "C" Soils Water Quality Volume - Rain Garden #2 Water Quality Volume - Subsurface Storage

Impervious Area: 13,033       sf, DA Area 13 Impervious Area: 39,470       sf

Impervious Area: 156,119     sf

WQV Target: 0.5 in WQV Target: 0.5 in

Rv Target: 0.25 in WQv Required: 543            cf WQv Required: 1,645         cf

Rv Required: 3,252         cf WQv Required: 0.012 af WQv Required: 0.038 af

Rv Required: 0.075 af

WQv Provided: 844 cf WQv Provided: 3530 cf

Total Volume Provided: 3,530         cf

Water Quality Volume - Rain Garden #3

Impervious Area: 12,353       sf, DA Area 14

WQV Target: 0.5 in

WQv Required: 515            cf

WQv Required: 0.012 af

WQv Provided: 846 cf
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Arsenal Park  - Phase B Improvements

WQv and Rv Calculations

Recharge Volume - Rain Garden #1 Reacharge Volume - Rain Garden #4

Impervious Area: 10,635       sf,  DA Area 12 Impervious Area: 23,078       sf, DA Areas 16/17

Rv Target: 0.25 in Rv Target: 0.25 in

Rv Required: 222            cf Rv Required: 481            cf

Rv Required: 0.005 af Rv Required: 0.011 af

Total Volume Provided: 490 cf Total Volume Provided: 1,373         cf

Recharge Volume - Rain Garden #2 Reacharge Volume - Subsurface Storage

Impervious Area: 13,033       sf, DA Area 13 Impervious Area: 39,470       sf

Rv Target: 0.25 in Rv Target: 0.25 in

Rv Required: 272            cf Rv Required: 822            cf

Rv Required: 0.006 af Rv Required: 0.019 af

Total Volume Provided: 844 cf Total Volume Provided: 3,530         cf

Recharge Volume - Rain Garden #3

Impervious Area: 12,353       sf, DA Area 14

Rv Target: 0.25 in

Rv Required: 257            cf

Rv Required: 0.006 af

Total Volume Provided: 846 cf
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Arsenal Park  - Phase B Improvements

WQv and Rv Calculations

Drawdown Time -Rain Garden 1 Drawdown Time -Rain Garden 4

0.27 in/hr infiltration rate 0.27 in/hr infiltration rate

320 sf, bottom area 926 sf, bottom area

490 cf, total volume provided 1373 cf, total volume provided

68.1 hours <72 hours, ok 65.9 hours <72 hours, ok

Drawdown Time -Rain Garden 2

Drawdown Time -Subsurface Storage

0.27 in/hr infiltration rate

558 sf, bottom area 2.41 in/hr infiltration rate

844 cf, total volume provided 1,305 sf, bottom area

67.2 hours <72 hours, ok 3530 cf, total volume provided

13.5 hours <72 hours, ok

Drawdown Time -Rain Garden 3

0.27 in/hr infiltration rate

559 sf, bottom area

846 cf, total volume provided

67.3 hours <72 hours, ok
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Stage-Area-Storage for Pond 6P: Subsurface Storage

Elevation
(feet)

Storage
(cubic-feet)

24.00 0
24.10 0
24.20 0
24.30 0
24.40 0
24.50 0
24.60 118
24.70 235
24.80 353
24.90 471
25.00 588
25.10 706
25.20 824
25.30 941
25.40 1,059
25.50 1,177
25.60 1,294
25.70 1,412
25.80 1,530
25.90 1,647
26.00 1,765
26.10 1,882
26.20 2,000
26.30 2,118
26.40 2,235
26.50 2,353
26.60 2,471
26.70 2,588
26.80 2,706
26.90 2,824
27.00 2,941
27.10 3,059
27.20 3,177
27.30 3,294
27.40 3,412
27.50 3,530
27.60 3,647
27.70 3,765
27.80 3,883
27.90 4,000
28.00 4,118
28.10 4,236
28.20 4,353
28.30 4,471
28.40 4,589
28.50 4,706
28.60 4,824
28.70 4,941
28.80 5,059
28.90 5,177
29.00 5,294
29.10 5,412

Elevation
(feet)

Storage
(cubic-feet)

29.20 5,530
29.30 5,647
29.40 5,765
29.50 5,883
29.60 6,000
29.70 6,118
29.80 6,236
29.90 6,353
30.00 6,471
30.10 6,589
30.20 6,706
30.30 6,824
30.40 6,942
30.50 7,059
30.60 7,177
30.70 7,295
30.80 7,412
30.90 7,530
31.00 7,648
31.10 7,765
31.20 7,883
31.30 8,000
31.40 8,118
31.50 8,236
31.60 8,353
31.70 8,471
31.80 8,589
31.90 8,706
32.00 8,824
32.10 8,824
32.20 8,824
32.30 8,824
32.40 8,824
32.50 8,824
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Stage-Area-Storage for Pond 23P: Rain Garden 1

Elevation
(feet)

Storage
(cubic-feet)

32.00 0
32.05 3
32.10 6
32.15 10
32.20 13
32.25 16
32.30 19
32.35 22
32.40 26
32.45 29
32.50 32
32.55 35
32.60 38
32.65 42
32.70 45
32.75 48
32.80 51
32.85 54
32.90 58
32.95 61
33.00 64
33.05 67
33.10 70
33.15 74
33.20 77
33.25 80
33.30 83
33.35 86
33.40 90
33.45 93
33.50 96
33.55 99
33.60 102
33.65 106
33.70 109
33.75 112
33.80 115
33.85 118
33.90 122
33.95 125
34.00 128
34.05 145
34.10 162
34.15 181
34.20 201
34.25 222
34.30 244
34.35 267
34.40 291
34.45 316
34.50 342
34.55 370

Elevation
(feet)

Storage
(cubic-feet)

34.60 398
34.65 428
34.70 458
34.75 490
34.80 523
34.85 557
34.90 592
34.95 628
35.00 665
35.05 703
35.10 740
35.15 778
35.20 816
35.25 854
35.30 891
35.35 929
35.40 967
35.45 1,004
35.50 1,042
35.55 1,080
35.60 1,117
35.65 1,155
35.70 1,193
35.75 1,231
35.80 1,268
35.85 1,306
35.90 1,344
35.95 1,381
36.00 1,419
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Stage-Area-Storage for Pond 24P: Rain Garden 2

Elevation
(feet)

Storage
(cubic-feet)

32.00 0
32.05 6
32.10 11
32.15 17
32.20 22
32.25 28
32.30 33
32.35 39
32.40 45
32.45 50
32.50 56
32.55 61
32.60 67
32.65 73
32.70 78
32.75 84
32.80 89
32.85 95
32.90 100
32.95 106
33.00 112
33.05 117
33.10 123
33.15 128
33.20 134
33.25 140
33.30 145
33.35 151
33.40 156
33.45 162
33.50 167
33.55 173
33.60 179
33.65 184
33.70 190
33.75 195
33.80 201
33.85 206
33.90 212
33.95 218
34.00 223
34.05 252
34.10 283
34.15 315
34.20 349
34.25 385
34.30 423
34.35 463
34.40 504
34.45 547
34.50 592
34.55 639

Elevation
(feet)

Storage
(cubic-feet)

34.60 688
34.65 738
34.70 790
34.75 844
34.80 900
34.85 958
34.90 1,017
34.95 1,079
35.00 1,142
35.05 1,206
35.10 1,270
35.15 1,334
35.20 1,398
35.25 1,461
35.30 1,525
35.35 1,589
35.40 1,653
35.45 1,717
35.50 1,781
35.55 1,845
35.60 1,909
35.65 1,973
35.70 2,037
35.75 2,101
35.80 2,165
35.85 2,229
35.90 2,293
35.95 2,357
36.00 2,421
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Stage-Area-Storage for Pond 25P: Rain Garden 3

Elevation
(feet)

Storage
(cubic-feet)

32.00 0
32.05 6
32.10 11
32.15 17
32.20 22
32.25 28
32.30 34
32.35 39
32.40 45
32.45 50
32.50 56
32.55 61
32.60 67
32.65 73
32.70 78
32.75 84
32.80 89
32.85 95
32.90 101
32.95 106
33.00 112
33.05 117
33.10 123
33.15 129
33.20 134
33.25 140
33.30 145
33.35 151
33.40 157
33.45 162
33.50 168
33.55 173
33.60 179
33.65 184
33.70 190
33.75 196
33.80 201
33.85 207
33.90 212
33.95 218
34.00 224
34.05 252
34.10 283
34.15 316
34.20 350
34.25 386
34.30 424
34.35 464
34.40 505
34.45 548
34.50 593
34.55 640

Elevation
(feet)

Storage
(cubic-feet)

34.60 689
34.65 740
34.70 792
34.75 846
34.80 902
34.85 960
34.90 1,020
34.95 1,081
35.00 1,144
35.05 1,208
35.10 1,272
35.15 1,336
35.20 1,401
35.25 1,465
35.30 1,529
35.35 1,593
35.40 1,657
35.45 1,721
35.50 1,785
35.55 1,849
35.60 1,913
35.65 1,977
35.70 2,042
35.75 2,106
35.80 2,170
35.85 2,234
35.90 2,298
35.95 2,362
36.00 2,426
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Type III 24-hr  2 Yr 24 Hr Rainfall=3.25"Arsenal Park - Proposed Conditions Final _11_05_2
  Printed  11/5/2021Prepared by CDM

Page 1HydroCAD® 10.00-16  s/n M25241  © 2015 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 5P: Rain Garden 4

Elevation
(feet)

Storage
(cubic-feet)

31.00 0
31.05 2
31.10 4
31.15 7
31.20 9
31.25 11
31.30 13
31.35 16
31.40 18
31.45 20
31.50 22
31.55 24
31.60 27
31.65 29
31.70 31
31.75 33
31.80 36
31.85 38
31.90 40
31.95 42
32.00 44
32.05 47
32.10 49
32.15 51
32.20 53
32.25 56
32.30 58
32.35 60
32.40 62
32.45 64
32.50 67
32.55 69
32.60 71
32.65 73
32.70 75
32.75 78
32.80 80
32.85 82
32.90 84
32.95 87
33.00 89
33.05 101
33.10 114
33.15 130
33.20 147
33.25 166
33.30 187
33.35 209
33.40 234
33.45 259
33.50 287
33.55 317

Elevation
(feet)

Storage
(cubic-feet)

33.60 348
33.65 381
33.70 415
33.75 452
33.80 490
33.85 530
33.90 572
33.95 615
34.00 660
34.05 709
34.10 762
34.15 821
34.20 885
34.25 953
34.30 1,027
34.35 1,106
34.40 1,190
34.45 1,279
34.50 1,373
34.55 1,471
34.60 1,575
34.65 1,684
34.70 1,798
34.75 1,917
34.80 2,042
34.85 2,171
34.90 2,305
34.95 2,444
35.00 2,588
35.05 2,735
35.10 2,882
35.15 3,029
35.20 3,175
35.25 3,322
35.30 3,469
35.35 3,616
35.40 3,762
35.45 3,909
35.50 4,056
35.55 4,203
35.60 4,349
35.65 4,496
35.70 4,643
35.75 4,790
35.80 4,936
35.85 5,083
35.90 5,230
35.95 5,377
36.00 5,523
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Appendix E 

TSS Removal Spreadsheets 
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INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table

2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings

3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row

4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row

5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (B*C) Load (C-D)

1.00

Total TSS Removal =

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project:

Prepared By: *Equals remaining load from previous BMP (E)

Date: which enters the BMP

T
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a
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u
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o
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o
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s
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Non-automated TSS Calculation Sheet must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table

2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings

3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row

4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row

5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (B*C) Load (C-D)

1.00

Total TSS Removal =

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project:

Prepared By: *Equals remaining load from previous BMP (E)

Date: which enters the BMP

T
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e
m
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Non-automated TSS Calculation Sheet must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Rain Garden 0.90 1.00 0.90 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

Total TSS Removal = 90%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Arsenal Park Improvements

Prepared By: DEV *Equals remaining load from previous BMP (E)

Date: 2/10/2021 which enters the BMP
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Arsenal Park Improvements Phase B - Watertown, MA

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance. 
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation. 

Inspection  
Inspection is the key to effective maintenance and is easily 
performed. Pollutant transport and deposition may vary from year 
to year and regular inspections will help ensure that the system is 
cleaned out at the appropriate time. At a minimum, inspections 
should be performed twice per year (e.g. spring and fall) however 
more frequent inspections may be necessary in climates where 
winter sanding operations may lead to rapid accumulations, 
or in equipment washdown areas. Installations should also be 
inspected more frequently where excessive amounts of trash are 
expected.   

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen. 
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system. Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection. A simple 
form for doing so is provided. 

Access to the CDS unit is typically achieved through two manhole 
access covers. One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump. The other allows for inspection and cleanout of sediment 
captured and retained outside the screen. For deep units, a single 
manhole access point allows both sump cleanout and access 
outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated. 
If absorbent material is used, it should be replaced when 
significant discoloration has occurred. Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment. The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile. To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully. Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile. Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% 
of the total height of isolated sump. Refer to Table 1 for depth 

from water surface to top of sediment pile for each model size 
indicating that maintenance is required.

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump. 
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.     

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment. 
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants. The screen 
should be power washed to ensure it is free of trash and debris.  

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.
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	 CDS	 Diameter	 Distance from Water Surface	 Sediment 
	 Model	 to Top of Sediment Pile1	 Storage Capacity

		  ft	 m	 ft	 m	 yd3	 m3

	 CDS-4	 4	 1.2	 3.0	 0.9	 0.9		  0.7

	 CDS-5	 5	 1.5	 3.7	 1.1	 1.5		  1.1

	 CDS-6	 6	 1.8	 4.7	 1.4	 2.1		  1.6

	 CDS-8	 8	 2.4	 5.8	 1.8	 3.7		  2.8

	 CDS-10	 10	 3.0	 7.4	 2.3	 5.8		  4.4

	 CDS-12	 12	 3.4	 8.0	 2.4	 8.4		  6.4

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities 
1 Distances from water surface to  top of sediment pile are based on 75% of sump capacity being occupied.
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CDS Inspection & Maintenance Log

CDS Model:	 	 Location:	

	 	 Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth to	 Layer	 Maintenance	
Personnel

	 Comments

	 	 sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1.	 The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2.	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.
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Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance. 
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation. 

Inspection  
Inspection is the key to effective maintenance and is easily 
performed. Pollutant transport and deposition may vary from year 
to year and regular inspections will help ensure that the system is 
cleaned out at the appropriate time. At a minimum, inspections 
should be performed twice per year (e.g. spring and fall) however 
more frequent inspections may be necessary in climates where 
winter sanding operations may lead to rapid accumulations, 
or in equipment washdown areas. Installations should also be 
inspected more frequently where excessive amounts of trash are 
expected.   

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen. 
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system. Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection. A simple 
form for doing so is provided. 

Access to the CDS unit is typically achieved through two manhole 
access covers. One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump. The other allows for inspection and cleanout of sediment 
captured and retained outside the screen. For deep units, a single 
manhole access point allows both sump cleanout and access 
outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated. 
If absorbent material is used, it should be replaced when 
significant discoloration has occurred. Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment. The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile. To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully. Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile. Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% 
of the total height of isolated sump. Refer to Table 1 for depth 

from water surface to top of sediment pile for each model size 
indicating that maintenance is required.

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump. 
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.     

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment. 
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants. The screen 
should be power washed to ensure it is free of trash and debris.  

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.
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	 CDS	 Diameter	 Distance from Water Surface	 Sediment 
	 Model	 to Top of Sediment Pile1	 Storage Capacity

		  ft	 m	 ft	 m	 yd3	 m3

	 CDS-4	 4	 1.2	 3.0	 0.9	 0.9		  0.7

	 CDS-5	 5	 1.5	 3.7	 1.1	 1.5		  1.1

	 CDS-6	 6	 1.8	 4.7	 1.4	 2.1		  1.6

	 CDS-8	 8	 2.4	 5.8	 1.8	 3.7		  2.8

	 CDS-10	 10	 3.0	 7.4	 2.3	 5.8		  4.4

	 CDS-12	 12	 3.4	 8.0	 2.4	 8.4		  6.4

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities 
1 Distances from water surface to  top of sediment pile are based on 75% of sump capacity being occupied.
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7,297,266; 7,517,450 related foreign patents or other patents pending.

cdsMaintenance 11/14

ENGINEERED SOLUTIONS

Page 290 of 338



CDS Inspection & Maintenance Log

CDS Model:	 	 Location:	

	 	 Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth to	 Layer	 Maintenance	
Personnel

	 Comments

	 	 sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1.	 The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2.	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.

Page 291 of 338



 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix F 

Phosphorus Removal Calculation 

  

Page 292 of 338



Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Entire Site

Source: Calculation based on Attachment 3 in Appendix F of MA MS4 General Permit

Estimated Annual Pre-Developed TP Load Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Open Space Impervious 3.55 1.52 5.40

Open Space Pervious 9.48 0.21 1.99

Total 13.0 7.39

Estimated Post-Development Unmitigated TP Load Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Open Space Impervious 3.58 1.52 5.45

Open Space Pervious 9.45 0.21 1.99

Total 13.0 7.43

Estimated TP Removed Per Year - Rain Garden #1  (Area 12) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.24 1.52 0.37

Open Space Pervious 0.06 0.21 0.01

Total 0.31 0.38

Estimated TP Removed Per Year - Rain Garden #2 (Area 13) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.30 1.52 0.45

Open Space Pervious 0.05 0.21 0.01

Total 0.35 0.46

82% 0.31 0.070

89% 0.41 0.051
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Entire Site

Estimated TP Removed Per Year - Rain Garden #3 (Area 14) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.28 1.52 0.43

Open Space Pervious 0.04 0.21 0.01

Total 0.33 0.44

Estimated TP Removed Per Year - Rain Garden #4  (Areas 16/17) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.53 1.52 0.81

Open Space Pervious 0.14 0.21 0.03

Total 0.66 0.83

Estimated TP Removed Per Year - Subsurface Infiltration System Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space (area directly tributary to subsurface system) Impervious 0.91 1.52 1.38

Open Space (area directly tributary to subsurface system) Pervious 1.79 0.21 0.38

Total 2.69 1.75

* The annual load into the subsurface infiltration system is the remaining annual TP from the upstream bioretention areas

Estimated Annual Pre-Developed TP Load 7.39 lbs/yr

Estimated Annual Post-Development Unmitigated TP Load 7.43 lbs/yr

Estimated TP Removed Per Year 3.55 lbs/yr

Estimated Annual Post-Development TP Load 3.88 lbs/yr

TP Percent Reduction 47%

Watertown's Requirement 52%

0.104

0.05897% 1.69

90% 0.40 0.043

88% 0.73
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Entire Site

Phosphorus Removal Calculations

Rain Garden #1 Volume of rain garden area 490 cf 

Impervious area 0.24 ac

Equivalent depth (impervious) 0.6 in

Runoff from  pervious area (area) 0.06 ac

Runoff depth 0.06 in

Runoff volume 14 ft
3

Volume to treat impervious area 476

Equivalent depth (impervious) 0.54 in

Runoff from  pervious area (area) 0.06 ac

Runoff depth 0.054 in

Use HSG "C" for infiltration rate since boring/test pit Runoff volume 12 ft
3

was not taken in this area. Volume to treat impervious area 478

Equivalent depth (impervious) 0.54 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 82%

Rain Garden #2 Volume of rain garden area 844 cf 

Impervious area 0.30 ac

Equivalent depth (impervious) 0.78 in

Runoff from  pervious area (area) 0.05 ac

Runoff depth 0.087 in

Runoff volume 15 ft
3

Volume to treat impervious area 829

Equivalent depth (impervious) 0.76 in

Runoff from  pervious area (area) 0.05 ac

Runoff depth 0.084 in

Runoff volume 15 ft
3

Volume to treat impervious area 829

Use HSG "C" for infiltration rate since boring/test pit Equivalent depth (impervious) 0.76 in Converges

was not taken in this area.

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 89%
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Entire Site

Rain Garden #3 Volume of rain garden area 846 cf 

Impervious area 0.28 ac

Equivalent depth (impervious) 0.82 in

Runoff from  pervious area (area) 0.04 ac

Runoff depth 0.093 in

Runoff volume 14 ft
3

Volume to treat impervious area 832

Equivalent depth (impervious) 0.81 in

Runoff from  pervious area (area) 0.04 ac

Runoff depth 0.092 in

Runoff volume 14 ft
3

Use HSG "C" for infiltration rate since boring/test pit Volume to treat impervious area 832

was not taken in this area. Equivalent depth (impervious) 0.81 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 90%

Rain Garden #4 Volume of rain garden area 1373 cf (vol below overflow pipe)

Impervious area 0.53 ac

Equivalent depth (impervious) 0.71 in

Runoff from  pervious area (area) 0.14 ac

Runoff depth 0.077 in

Runoff volume 37 ft
3

Volume to treat impervious area 1336

Equivalent depth (impervious) 0.69 in

Runoff from  pervious area (area) 0.14 ac

Runoff depth 0.074 in

Runoff volume 36 ft
3

Use HSG "C" for infiltration rate since boring/test pit Volume to treat impervious area 1337

was not taken in this area. Equivalent depth (impervious) 0.70 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 88%
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Entire Site

Subsurface Infiltration Area Volume of subsurface infiltration 3530 cf (vol below invert of outlet pipe)

Impervious area 0.91 ac

Equivalent depth (impervious) 1.07 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.127 in

Runoff volume 824 ft
3

Volume to treat impervious area 2706

Equivalent depth (impervious) 0.82 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.093 in

Runoff volume 604 ft
3

Volume to treat impervious area 2926

Equivalent depth (impervious) 0.89 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.1035 in

Runoff volume 672 ft
3

Volume to treat impervious area 2858

Equivalent depth (impervious) 0.87 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.1005 in

Runoff volume 652 ft
3

Volume to treat impervious area 2878

Equivalent depth (impervious) 0.87 in Converges

By interpolation of Figure 3-5 in Appendix F, TP reduction  = 97%
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Treatment Areas Only

Source: Calculation based on Attachment 3 in Appendix F of MA MS4 General Permit

Estimated Annual Pre-Developed TP Load Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Open Space Impervious 2.34 1.52 3.56

Open Space Pervious 2.07 0.21 0.43

Total 4.41 3.99

Estimated Post-Development Unmitigated TP Load Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Open Space Impervious 2.26 1.52 3.44

Open Space Pervious 2.08 0.21 0.44

Total 4.34 3.88

Estimated TP Removed Per Year - Rain Garden #1  (Area 12) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.24 1.52 0.37

Open Space Pervious 0.06 0.21 0.01

Total 0.31 0.38

Estimated TP Removed Per Year - Rain Garden #2 (Area 13) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.30 1.52 0.45

Open Space Pervious 0.05 0.21 0.01

Total 0.35 0.46

82% 0.31 0.070

89% 0.41 0.051
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Treatment Areas Only

Estimated TP Removed Per Year - Rain Garden #3 (Area 14) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.28 1.52 0.43

Open Space Pervious 0.04 0.21 0.01

Total 0.33 0.44

Estimated TP Removed Per Year - Rain Garden #4  (Areas 16/17) Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space Impervious 0.53 1.52 0.81

Open Space Pervious 0.14 0.21 0.03

Total 0.66 0.83

Estimated TP Removed Per Year - Subsurface Infiltration System Use Area (ac)

Estimated 

Annual TP 

Loading 

(lb/yr/ac)

Annual TP 

Loading 

(lbs)

Cumulative 

Phosphorous 

Load Reduction 

(%)

Annual TP 

Removed 

(lbs)

Annual TP 

Remaining 

(lbs)

Open Space (area directly tributary to subsurface system) Impervious 0.91 1.52 1.38

Open Space (area directly tributary to subsurface system) Pervious 1.79 0.21 0.38

Total 2.69 1.75

* The annual load into the subsurface infiltration system is the remaining annual TP from the upstream bioretention areas

Estimated Annual Pre-Developed TP Load 3.99 lbs/yr

Estimated Annual Post-Development Unmitigated TP Load 3.88 lbs/yr

Estimated TP Removed Per Year 3.55 lbs/yr

Estimated Annual Post-Development TP Load 0.33 lbs/yr

TP Percent Reduction 92%

Watertown's Requirement 52%

90% 0.40 0.043

88% 0.73 0.104

97% 1.69 0.058
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Treatment Areas Only

Phosphorus Removal Calculations

Rain Garden #1 Volume of rain garden area 490 cf 

Impervious area 0.24 ac

Equivalent depth (impervious) 0.6 in

Runoff from  pervious area (area) 0.06 ac

Runoff depth 0.06 in

Runoff volume 14 ft
3

Volume to treat impervious area 476

Equivalent depth (impervious) 0.54 in

Runoff from  pervious area (area) 0.06 ac

Runoff depth 0.054 in

Runoff volume 12 ft
3

Use HSG "C" for infiltration rate since boring/test pit Volume to treat impervious area 478

was not taken in this area. Equivalent depth (impervious) 0.54 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 82%

Rain Garden #2 Volume of rain garden area 844 cf 

Impervious area 0.30 ac

Equivalent depth (impervious) 0.78 in

Runoff from  pervious area (area) 0.05 ac

Runoff depth 0.087 in

Runoff volume 15 ft
3

Volume to treat impervious area 829

Equivalent depth (impervious) 0.76 in

Runoff from  pervious area (area) 0.05 ac

Runoff depth 0.084 in

Runoff volume 15 ft
3

Use HSG "C" for infiltration rate since boring/test pit Volume to treat impervious area 829

was not taken in this area. Equivalent depth (impervious) 0.76 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 89%
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Treatment Areas Only

Rain Garden #3 Volume of rain garden area 846 cf 

Impervious area 0.28 ac

Equivalent depth (impervious) 0.82 in

Runoff from  pervious area (area) 0.04 ac

Runoff depth 0.093 in

Runoff volume 14 ft
3

Volume to treat impervious area 832

Equivalent depth (impervious) 0.81 in

Runoff from  pervious area (area) 0.04 ac

Runoff depth 0.092 in

Runoff volume 14 ft
3

Use HSG "C" for infiltration rate since boring/test pit Volume to treat impervious area 832

was not taken in this area. Equivalent depth (impervious) 0.81 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 90%

Rain Garden #4 Volume of rain garden area 1373 cf (vol below overflow pipe)

Impervious area 0.53 ac

Equivalent depth (impervious) 0.71 in

Runoff from  pervious area (area) 0.14 ac

Runoff depth 0.077 in

Runoff volume 37 ft
3

Volume to treat impervious area 1336

Equivalent depth (impervious) 0.69 in

Runoff from  pervious area (area) 0.14 ac

Runoff depth 0.074 in

Runoff volume 36 ft
3

Use HSG "C" for infiltration rate since boring/test pit Volume to treat impervious area 1337

was not taken in this area. Equivalent depth (impervious) 0.70 in Converges

By interpolation of Figure 3-8 in Appendix F, TP reduction  = 88%
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Arsenal Park Improvements Project - Phase B
Total Phosphorus Load Reduction Calculation - Treatment Areas Only

Subsurface Infiltration Area Volume of subsurface infiltration 3530 cf (vol below invert of outlet pipe)

Impervious area 0.91 ac

Equivalent depth (impervious) 1.07 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.127 in

Runoff volume 824 ft
3

Volume to treat impervious area 2706

Equivalent depth (impervious) 0.82 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.093 in

Runoff volume 604 ft
3

Volume to treat impervious area 2926

Equivalent depth (impervious) 0.89 in

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.1035 in

Runoff volume 672 ft
3

Volume to treat impervious area 2858

Equivalent depth (impervious) 0.87 in Converges

Runoff from  pervious area (area) 1.79 ac

Runoff depth 0.1005 in

Runoff volume 652 ft
3

Volume to treat impervious area 2878

Equivalent depth (impervious) 0.87 in Converges

By interpolation of Figure 3-5 in Appendix F, TP reduction  = 97%
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Operation and Maintenance Plan/ 

Long-Term Pollution Prevention Plan 
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Post-Construction Operation and Maintenance Plan 
 

 

 

Project: Arsenal Park Improvements – Phase B 

 

Location: Talcott Avenue and Greenough Boulevard, Watertown, MA  

 

Owner/Responsible Party:  Town of Watertown  

 

This document describes the operation and maintenance activities for the proposed stormwater 

management facilities associated with the Arsenal Park Improvements.  

 

Deep-Sump Hooded Catch Basin 

Deep-sump hooded catch basins are located in the parking areas and at the tennis courts. Maintenance 

activities include the following:  

• Inspect the catch basins four times per year for depth of sediment and physical condition of the 

catch basin.   

• Clean out the catch basins two times per year, particularly at the end of the foliage and snow 

removal seasons, or more frequently, if needed.   

• Repair or replace damaged catch basin hoods. 

• Dispose of catch basin cleanings at a landfill or other facility permitted by MassDEP to accept solid 

waste, without any prior approval by MassDEP, unless the sediments are contaminated.  

Rain Garden 

Rain gardens are located along the southern and northern sides of the sports courts and along the 

walking path.  Maintenance activities include the following: 

• Annually, check to ensure the filter surface remains well draining after storm events. If filter bed is 

clogged, is draining poorly, or has standing water that covers more than 50 percent of the surface 48 

hours after a precipitation event, then remove top few inches of material, and till, or rake remaining 

material as needed. Upon failure, excavate rain garden, scarify bottom and sides, replace filter fabric 

and soil, replant, and mulch.  On average, replacement or rehabilitation of the filtration media will 

occur every 8 years. 

• Perform a minimum of one inspection during the growing season to ensure the health, density and 

diversity of the vegetation.  Vegetation should cover more than 75 percent of the system. Remove 

and replace dead vegetation. In addition, look for erosion, scour and unwanted growth; any 

unwanted growth should be removed with minimum disruption to the remaining vegetation. 

• During the fall, prior to the first snowfall, remove all fallen leaves and debris. 

• Inspect the rain garden on a monthly basis to remove trash and debris.  

• Prune and weed the plantings periodically to control the growth of unwanted plants.  To maintain 

the permeability of the system, the vegetation within the rain garden must be maintained with 

lightweight equipment, such as a hand-held line trimmer.    
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• Use zero-phosphorus fertilizers, if needed, to promote growth of the plantings. 

• Replace the underlying mulch on a yearly basis.   

• Do not use the rain garden for stockpiling of plowed snow and ice, compost, or any other material. 

 

Contech CDS Unit 

• The CDS units are proprietary separator devices located adjacent to the subsurface detention 

system and west of the basketball courts. Routine maintenance should follow manufacturer’s 

instructions, which are attached.  

Subsurface Detention System 

The subsurface detention system is located south of the parking lot. Maintenance activities include the 

following: 

• During the first year of operation, inspect the chamber after major rainfall events, but at least twice 

per year to gain an understanding of the sediment buildup in this chamber. The actual frequency of 

maintenance can be determined after the first year of operation. 

• Remove accumulated sediment using a vacuum. 

• Dispose of the sediment at a landfill or other facility permitted by MassDEP to accept solid waste, 

without any prior approval by MassDEP, unless the sediments are contaminated. 
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Stormwater Management Facility Inspection Form 
 

 

Location: Arsenal Park Improvements – Phase B 

  Talcott Avenue and Greenough Boulevard, Watertown, MA 

 

Inspected By:       

 

 

Inspection Date:      

 

BMP Measure Status/Inspection Action Taken 

Deep Sump Catch Basin 

 

 

 

 

 

 

 

  

Rain Garden 

 

 

 

 

 

 

 

  

CDS Unit 

 

 

 

 

 

 

 

  

Subsurface Detention 
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Long-Term Pollution Prevention Plan 

 

The following practices will be employed at Arsenal Park to provide source control and pollution 

prevention: 

1. The entrance driveway and parking lot will be periodically swept to remove trash and debris. 

2. The rain gardens will be inspected periodically to remove trash and debris.   

3. No hazardous materials shall be stored outside at the park. 

4. Salt and de-icing chemicals shall be used sparingly at the park.  

5. Any spills that occur at the park shall be contained and cleaned up in a timely manner to prevent 

the spilled product from entering the catch basin, rain gardens and subsurface detention 

system.  

All personnel who provide regular maintenance at Arsenal Park shall be trained annually on the 

pollution prevention measures described above. 
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CDS® Inspection and Maintenance Guide 

ENGINEERED SOLUTIONS
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Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.
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Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
www.ContechES.com

Support

•	Drawings and specifications are available at www.contechstormwater.com.

•	Site-specific design support is available from our engineers.

©2017 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary sewer, 
stormwater, earth stabilization and wastewater treament products. For information, visit www.ContechES.com or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR 
ANY PARTICULAR  PURPOSE. SEE THE CONTECH STANDARD CONDITION OF SALES (VIEWABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

The product(s) described may be protected by one or more of the following US patents:  5,322,629; 5,624,576; 5,707,527; 5,759,415; 5,788,848; 
5,985,157; 6,027,639; 6,350,374; 6,406,218; 6,641,720; 6,511,595; 6,649,048; 6,991,114; 6,998,038; 7,186,058; 7,296,692; 7,297,266; 7,517,450 
related foreign patents or other patents pending.

ENGINEERED SOLUTIONS

CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.3 3.0 0.9 1.3 1.0

CDS2020 5 1.3 3.5 1.1 1.3 1.0

CDS2025 5 1.3 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7
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CDS Inspection & Maintenance Log

CDS Model:		  Location:	

		  Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth to	 Layer	 Maintenance	
Personnel

	 Comments

		  sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1.	 The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2.	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.

CDS Maintenance Guide - 7/18 (PDF)
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Attachment D 

Project Plans (bound separately) 
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               CITY OF WATERTOWN 

            Conservation Commission 
                       Administration Building 
                            149 Main Street 

            WATERTOWN, MASSACHUSETTS  02472 
 
Leo Martin, Chairperson                                                

 Maria Rose, Vice Chair 

 Charles C. Bering, Member                          

Patrick W. Fairbairn, Member                
Jamie O’Connell, Member 

 

2022 CONSERVATION COMMISSION MEETINGS 
AND FILING SCHEDULE 

1st Wednesday of Each Month 
7:00 p.m. 

 
 Please check the updated meeting agenda on the City Website for the specific meeting 

participation information within 48 hours of the scheduled meeting.  

 

Filing Date 

5:00 p.m. 

Additional Deadline 

12:00 p.m. 

Meeting Date 

7:00 PM  

December 15 December 29 January 5 

January 12 January 26 February 2 

February 9 February 23 March 2 

March 16 March 30 April 6 

April 13 April 27 May 4 

May 11 May 25 June 1 

*June 22 July 6 July 13-4th 

 No August Meeting   

*August 24 September 7 September 14-LD 

*September 21 October 5 October12-Yom Kip 

October 12 October 26 November 2 

November 16 November 30 December 7 
 

FILING DEADLINE – This is last day to file to be scheduled for next month’s Public Hearing. 
 

ADDITIONAL INFORMATION DEADLINE – For applicants who have filed, this date is for additional 

supporting documentation not submitted at filing date. 

 

*Moved for a holiday. 
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