
         
            
           
 

NOTICE OF PUBLIC HEARING 
SUDBURY CONSERVATION COMMISSION 

 
 

The Sudbury Conservation Commission will hold a public hearing to review the Notice 
of Intent filing for renovations to the existing vehicle service building, construction of a 
parking lot, and associated stormwater management system within the 100-foot Buffer 
Zone pursuant to the state Act and local Bylaw, at 105 Boston Post Road, Sudbury MA. 
John Welch, Herb Chambers of Sudbury, Inc., applicant.  The hearing will be held on 
Mon., April 5, 2021 at 6:45 pm, via remote participation.  
 
Please see the Conservation Commission web page for further information.  
https://sudbury.ma.us/conservationcommission/meeting/conservation-commission-
meeting-monday-april-5-2021-2/  
 
 
SUDBURY CONSERVATION COMMISSION 
March 22, 2021 

https://sudbury.ma.us/conservationcommission/meeting/conservation-commission-meeting-monday-april-5-2021-2/
https://sudbury.ma.us/conservationcommission/meeting/conservation-commission-meeting-monday-april-5-2021-2/


 

  

 
 

Notice of Intent 
 

105 Boston Post Road 
Sudbury, MA  

 
March 22, 2021 

 
Prepared for: 

Herb Chambers of Sudbury, Inc. 
259 McGrath Highway 
Somerville, MA 02143 

 
 

Prepared by: 
Crocker Design Group, LLC 

2 Sharp Street Unit B 
Hingham, MA 02043 

781-919-0808 
 

 
 

 
 
 

 



 
 

 

 TABLE OF CONTENTS     
 

1. MA DEP Forms           
1.1 WPA FORM 3 – NOTICE OF INTENT 
1.2 NOI WETLAND FEE TRANSMITTAL FORM 
1.3 SCANNED COPY OF CHECK 
1.4 PROOF OF DEP SUBMISSION 
1.5 PROOF OF NHESP SUBMISSION 

 
2. Sudbury Conservation Commission Forms          

2.1 NOTICE OF INTENT SUBMISSION CHECKLIST 
2.2 WETLANDS ADMINISTRATION BYLAW FEE 
2.3 SCANNED COPY OF CHECKS 

 
3. Abutter Notifications 

3.1 CERTIFIED ABUTTERS LIST 
3.2 ABUTTERS NOTIFICATION FORM 

 
4. Narrative 

4.1 EXECUTIVE SUMMARY 
4.2 WETLAND RESOURCE AREAS 
4.3 WORK WITHIN REGULATED RESOURCE AREAS 
4.4 COMPLIANCE WITH WPA/MA STORMWATER STANDARDS 
4.5 COMPLIANCE WITH SUDBURY ADMINISTRATION WETLANDS BYLAW (SAWB) 
4.6 PROPOSED MITIGATION WITHIN REGULATED AREAS 
4.7 FIGURES 

4.7.1 ORTHOGRAPHIC MAP 
4.7.2 FEMA MAP 
4.7.3 WETLANDS MAP 
4.7.4 USGS MAP 
4.7.5 NHESP MAP 
4.7.6 ASSESSORS MAP 
4.7.7 FIG X6 PROPOSED BUFFER ZONE IMPACT AREA 
4.7.8 FIG X7 EXISTING BUFFER ZONE IMPACT AREA 

 
5. ORAD DEP FILE NO.  301-1320 

ANRAD, filed 11/24/2020 
RDA, filed 11/6/2020 
 

 



 
 

 

6. Additional Information 
6.1        OPERATION AND MAINTENANCE PLANS 
6.2 SITE PHOTOS 

 
7. Attachments 

7.1 COLORED PLAN OF EXISTING & PROPOSED CONDITIONS 
7.2 STORMWATER REPORT, DATED 3/22/2021 (INCLUDED UNDER SEPARATE COVER) 
7.3 SITE PLANS, DATED 3/22/2021 (INCLUDED UNDER SEPARATE COVER) 



 

 

Section 1 

MA DEP Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

wpaform3.doc • rev. 6/18/2020 Page 1 of 9 
 

4 

 

Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

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

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

A. General Information 

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

105 Boston Post Road 
a. Street Address  

Sudbury 
b. City/Town 

01776 
c. Zip Code 

Latitude and Longitude: 42°21'45" 
d. Latitude 

71°23'32" 
e. Longitude 

K11 
f. Assessors Map/Plat Number   

0017 
g. Parcel /Lot Number 

2.  Applicant: 

John  
a. First Name 

Welch 
b. Last Name 

Herb Chambers of Sudbury, Inc. 
c. Organization 
259 McGrath Highway 
d. Street Address 
Somerville 
e. City/Town 

 MA 
f. State 
    

01243 
g. Zip Code 

 617-666-8333 
h. Phone Number 

      
i. Fax Number 

 jwelch@herbchambers.com 
j. Email Address 

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

John 
a. First Name 

Welch 
b. Last Name 

 Herb Chambers 83 Boston Post Road, LLC - C/O Herb Chambers Companies 
c. Organization 

 259 McGrath HWY 
d. Street Address 

  Somerville 
e. City/Town 

 MA 
f. State 
    

01243 
g. Zip Code 

  617-666-8333 
h. Phone Number 

      
i. Fax Number 

 jwelch@herbchambers.com 
j. Email address 

 4.  Representative (if any): 

 Gabe  
a. First Name 

Crocker 
b. Last Name 

 Crocker Design Group, LLC 
c. Company 

 2 Sharp Street, Unit B 
d. Street Address 

 Hingham 
e. City/Town 
  

MA 
f. State 

02043   
g. Zip Code 

  781-919-0808 
h. Phone Number 

      
i. Fax Number 

gabecrocker@crockerdesigngroup.com 
j. Email address 

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

 $1,500.00 
a. Total Fee Paid 

$737.50 
b. State Fee Paid 

$762.50 
c. City/Town Fee Paid 

  
 
 

 

  



 

wpaform3.doc • rev. 6/18/2020 Page 2 of 9 
 

4 

 

Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

 A.  General Information (continued) 
 6. General Project Description:  
 See Narrative 

 
 

 7a. Project Type Checklist:  (Limited Project Types see Section A. 7b.) 

  1.  Single Family Home  2.  Residential Subdivision 

  3.  Commercial/Industrial  4.  Dock/Pier 

  5.    Utilities 6.    Coastal engineering Structure 

  7.  Agriculture (e.g., cranberries, forestry)  8.  Transportation 

  9.  Other  

 7b. Is any portion of the proposed activity eligible to be treated as a limited project (including Ecological 
Restoration 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. (See 310 CMR 
10.24 and 10.53 for a complete list and description of limited project types) 

        
2. Limited Project Type  

 If the proposed activity is eligible to be treated as an Ecological Restoration Limited Project (310 
CMR10.24(8), 310 CMR 10.53(4)), complete and attach Appendix A: Ecological Restoration Limited 
Project Checklist and Signed Certification.  

 8. Property recorded at the Registry of Deeds for: 

 Southern Middlesex 
a. County 

      
b. Certificate # (if registered land) 

 74344 / 9525 
c. Book 

119 / 397 
d. Page Number 

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

 1.   Buffer Zone Only – Check if the project is located only in the Buffer Zone of a Bordering   
  Vegetated Wetland, Inland Bank, or Coastal Resource Area. 

 2.  Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,   
  Coastal Resource Areas). 

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

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

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

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

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

a.   Bank       
1. linear feet 

      
2. linear feet 

b.  Bordering Vegetated 
  Wetland 

      
1. square feet 

      
2. square feet 

c.  Land Under 
 Waterbodies and 
 Waterways 

      
1. square feet 

      
2. square feet 

      
3. cubic yards dredged  

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

d.  Bordering Land 
 Subject to Flooding 

      
1. square feet 

      
2. square feet 

        
3. cubic feet of flood storage lost 

      
4. cubic feet replaced 

 e.  Isolated Land   
  Subject to Flooding 

      
1. square feet  

        
2. cubic feet of flood storage lost 

      
3. cubic feet replaced 

 f.   Riverfront Area       
1. Name of Waterway (if available)  - specify coastal or inland 

   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:         
square feet 

  4. Proposed alteration of the Riverfront Area:  

       
a. total square feet  

      
b. square feet within 100 ft. 

      
c. square feet between 100 ft. and 200 ft. 

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

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

 3.  Coastal Resource Areas: (See 310 CMR 10.25-10.35)  
 Note: for coastal riverfront areas, please complete Section B.2.f. above. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

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

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

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

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

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

b.  Land Under the Ocean       
1. square feet  

       
2. cubic yards dredged  

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

d.  Coastal Beaches       
1. square feet 

      
2. cubic yards beach nourishment 

 
e.  Coastal Dunes       

1. square feet 
      
2. cubic yards dune nourishment 

 
 Size of Proposed Alteration Proposed Replacement (if any) 

 
f.   Coastal Banks       

1. linear feet  
 g.  Rocky Intertidal   

  Shores 
      
1. square feet  

 
h.  Salt Marshes       

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

 i.   Land Under Salt  
  Ponds 

      
1. square feet  

        
2. cubic yards dredged  

 j.   Land Containing  
  Shellfish 

      
1. square feet  

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

        
1. cubic yards dredged  

  l.  Land Subject to   
   Coastal Storm Flowage 

      
1. square feet  

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

 
      
a. square feet of BVW 

      
b. square feet of Salt Marsh 

 5.  Project Involves Stream Crossings 

       
a. number of new stream crossings 

      
b. number of replacement stream crossings 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

 C. Other Applicable Standards and Requirements 
  This is a proposal for an Ecological Restoration Limited Project. Skip Section C and 

complete Appendix A: Ecological Restoration Limited Project Checklists – Required Actions 
(310 CMR 10.11).  

 Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review 
 

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

 

 

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

   
  Natural Heritage and Endangered Species Program 
  Division of Fisheries and Wildlife 
               1 Rabbit Hill Road 
               Westborough, MA 01581 

   

 
 

  

 August 1, 2017 
b. Date of map 

   

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

 

 

  c.  Submit Supplemental Information for Endangered Species Review∗  

   1.   Percentage/acreage of property to be altered:  

    (a) within wetland Resource Area 0% 
percentage/acreage 

    (b) outside Resource Area 100% 
percentage/acreage 

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

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

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

 
(b)    Photographs representative of the site 

 
∗ Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see https://www.mass.gov/ma-
endangered-species-act-mesa-regulatory-review). 
Priority Habitat includes habitat for state-listed plants and strictly upland species not protected by the Wetlands Protection Act. 
∗∗ MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are 
not required as part of the Notice of Intent process. 

http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm
https://www.mass.gov/ma-endangered-species-act-mesa-regulatory-review
https://www.mass.gov/ma-endangered-species-act-mesa-regulatory-review
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

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

(c)   MESA filing fee (fee information available at https://www.mass.gov/how-to/how-to-file-for-
a-mesa-project-review). 
Make check payable to “Commonwealth of Massachusetts - NHESP” 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 

 
 (f)  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, 
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-
priority-habitat; 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 # 

      
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.  

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

  a.   Not applicable – project is in inland resource area only   b.   Yes  No 

 If yes, include proof of mailing, hand delivery, or electronic delivery of NOI to either: 

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

 
Division of Marine Fisheries -  
Southeast Marine Fisheries Station 
Attn: Environmental Reviewer 
836 South Rodney French Blvd. 
New Bedford, MA  02744 
Email: dmf.envreview-south@mass.gov  

North Shore - Hull to New Hampshire border: 
 

 
Division of Marine Fisheries -  
North Shore Office 
Attn: Environmental Reviewer 
30 Emerson Avenue 
Gloucester, MA 01930 
Email:  dmf.envreview-north@mass.gov  

 

 

 

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

  c.  Is this an aquaculture project?     d.   Yes  No 

  If yes, include a copy of the Division of Marine Fisheries Certification Letter (M.G.L. c. 130, § 57). 
 
 

  

https://www.mass.gov/how-to/how-to-file-for-a-mesa-project-review
https://www.mass.gov/how-to/how-to-file-for-a-mesa-project-review
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-priority-habitat
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-priority-habitat
mailto:dmf.envreview-south@mass.gov
mailto:dmf.envreview-north@mass.gov
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

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

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

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

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

       
b. ACEC 

5. 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 

6. 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 

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

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

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

 2.  A portion of the site constitutes redevelopment 

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

 b.  No. Check why the project is exempt: 

 1.  Single-family house 

 2.  Emergency road repair 

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

 D.  Additional Information 

  This is a proposal for an Ecological Restoration Limited Project. Skip Section D and complete 
Appendix A: Ecological Restoration Notice of Intent – Minimum Required Documents (310 CMR 
10.12).  

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

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

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

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

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

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Sudbury 
City/Town 

 D.  Additional Information (cont’d) 

  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. 

 Proposed Site Development Plans - Parking Area Extension 
a. Plan Title 

 Crocker Design Group, LLC 
b. Prepared By 

Gabe Crocker 
c. Signed and Stamped by 

 3/22/2021 
d. Final Revision Date 

Varies 
e. Scale 

       
f. Additional Plan or Document Title 

      
g. Date 

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

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

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

 8.  Attach NOI Wetland Fee Transmittal Form  

 9.  Attach Stormwater Report, if needed.  

  

  

  

  

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

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

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

 

 

  1201 
2. Municipal Check Number 

3/18/2021 
3. Check date 

  1200 
4. State Check Number 

3/18/2021 
5. Check date 

  Gabriel 
6. Payor name on check: First Name 

Crocker 
7. Payor name on check: Last Name 
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 
NOI Wetland Fee Transmittal Form 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  
 

 

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

 
 

A. Applicant Information 

1. Location of Project: 

105 Boston Post Road 
a. Street Address 

Sudbury 
b. City/Town 

      
c. Check number 

      
d. Fee amount 

2. Applicant Mailing Address: 

John 
a. First Name 

Welch 
b. Last Name 

Herb Chambers of Sudbury, Inc. 
c. Organization 
259 McGrath HWY 
d. Mailing Address 
Somerville 
e. City/Town 

MA 
f. State 

02143 
g. Zip Code 

 617-666-8333 
h. Phone Number 

      
i. Fax Number 

 jwelch@herbchambers.com 
j. Email Address 

3. Property Owner (if different): 

John 
a. First Name 

Welch 
b. Last Name 

 Herb Chambers 83 Boston Post Road, LLC - C/O Herb Chambers Companies 
c. Organization 

 259 McGrath HWY 
d. Mailing Address 

 Somerville 
e. City/Town 

MA 
f. State 

01243 
g. Zip Code 

  617-666-8333 
h. Phone Number 

      
i. Fax Number 

 jwelch@herbchambers.com 
j. Email Address 

To calculate  
filing fees, refer 
to the category 
fee list and 
examples in the 
instructions for 
filling out WPA 
Form 3 (Notice of 
Intent). 

B. Fees 
Fee should be calculated using the following process & worksheet. Please see Instructions before 
filling out worksheet.  
 
Step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone. 
 
Step 2/Number of Activities: Identify the number of each type of activity. 
 
Step 3/Individual Activity Fee: Identify each activity fee from the six project categories listed in the instructions.  
 
Step 4/Subtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per category 
(identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a Riverfront Area in 
addition to another Resource Area or the Buffer Zone, the fee per activity should be multiplied by 1.5 and then 
added to the subtotal amount. 
 
Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4. 
 
Step 6/Fee Payments: To calculate the state share of the fee, divide the total fee in half and subtract $12.50. To 
calculate the city/town share of the fee, divide the total fee in half and add $12.50. 
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 
NOI Wetland Fee Transmittal Form 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  
 

 

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

of Activities 
Step 

3/Individual 
Activity Fee 

Step 4/Subtotal Activity 
Fee 

    

 Category 2 (b, g) 
  

3 
 
 

$500 
 

$1,500 
 
        

  
      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 
               Step 5/Total Project Fee: $1,500.00 
 

                Step 6/Fee Payments:  

                  Total Project Fee: $1,500.00 
a. Total Fee from Step 5 

   State share of filing Fee: $737.50 
b. 1/2 Total Fee less $12.50 

  City/Town share of filling Fee: $762.50 
c. 1/2 Total Fee plus $12.50 

 C. Submittal Requirements 
 

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

 
Department of Environmental Protection 

Box 4062 
Boston, MA 02211 

 
b.) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of 

this form; and the city/town fee payment. 
 

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

 

 

 

 

 

 

 
 







 

 

Section 2 

Sudbury Conservation Commission Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Notice of Intent Submission Checklist 
 

A complete application package (double-sided and collated) must be submitted by close of business a 

minimum of two weeks in advance of a scheduled meeting. The Commission generally meets every other 

Monday. A list of meetings and submission deadlines can be found on the Commission’s webpage 

(https://sudbury.ma.us/conservationcommission/). Incomplete packages may be returned and/or cause 

delay of your project. 

 

Supplemental information for continued hearings must be submitted by 3:30 pm at least 4 business days 

in advanced of the next scheduled Commission meeting. 

 

REQUIRED DOCUMENTATION: 
1. One original signature and one copy of completed Notice of Intent Application Form (WPA Form 3) 

signed by the Applicant and Property Owner. 

 

2. One completed NOI Wetland Fee Transmittal Form Pages 1 & 2. 

 

3. One copy of the following maps, all with the site clearly identified. (One can generate these maps be 

using the Town GIS at www.mapsonline.net/sudburyma/ or by using Oliver through MassGIS at:  

http://maps.massgis.state.ma.us/map_ol/oliver.php.) 

- USGS 

- FEMA 

- NHESP 
 

4. Two sets of full-sized stamped plans, including graphic scale (not more than 1 inch = 20 feet) 

and title block that shows proposed structures or modifications to existing structures, paving, 

drainage, or water control structures, and erosion controls. Be sure to include resource 

delineation, riverfront and/or buffer zones, and existing and proposed topography. GIS maps 

may be used for small projects at the discretion of the Conservation Commission. 

- Plan revisions shall be clearly noted and dated on the plans. 
- Colored plan shall be provided that clearly depict existing and proposed conditions with the 

following color scheme: 

- Existing conditions = Black 

- Proposed Construction = Red 

- Wetland boundaries = Blue 

- Buffer Zone = Yellow 

- Riverfront = Purple 
- Proposed Tree line = Green 

- Erosion Controls = Orange 

 

5. One copy of the Abutter’s list, Abutter Notification form, and proof of mailing. Notification 

can be either by hand or via certificate of mailing or certified mail. This certificate, return 

receipt green cards, copies of green cards, or proof of receipt of hand delivered mail, must be 

submitted prior to the hearing (scanned copies are OK). 

 

6. Two copies of a narrative which should include the following information: 

Town of Sudbury 
Conservation Commission 

Conservation Department 
275 Old Lancaster Rd. 

Sudbury MA 01776 

978-440-5472 

ConCom@sudbury.ma.us 

https://sudbury.ma.us/conservationcommission/
http://www.mapsonline.net/sudburyma/
http://maps.massgis.state.ma.us/map_ol/oliver.php
http://maps.massgis.state.ma.us/map_ol/oliver.php
mailto:ConCom@sudbury.ma.us
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- Description of work within regulated resource areas, the buffer zones, and any impacts 

to these areas. 

- Description of the project’s compliance with the WPA performance standards. If work 

is proposed in the Riverfront Area, you must provide an alternatives analysis. 

- Description of the project’s compliance with the Sudbury Administration Wetlands 

Bylaw. 

- If work is proposed within Adjacent Upland Resource Area, you must provide 

an alternatives analysis. 

- If work is located adjacent to a stream, you must provide the required evidence 

in accordance with Section 2.3 of the Sudbury Administration Wetlands Bylaw 

Regulations to determine whether the stream is intermittent or perennial. 

 

7. Proposed mitigation for unavoidable project impacts to regulated areas. Provide the 

following information: 

- Square footage of work proposed by type (i.e. disturbance, structures, impervious 

surface, etc.) within each regulated area, including the 100-foot Buffer Zone, 100-foot 

Adjacent Upland Resource Area, and 200-foot Riverfront Area (inner and outer riparian 

zones). 

- Square footage of proposed mitigation by type (i.e. native plantings, invasive species 

removal, impervious surface reduction, etc.) within each regulated area. 

 

8. Description of wetland resource areas, date delineated, and name of wetland scientist 

that conducted the delineation 

 

9. Photos of the site. 

 

10. Applicable Filing Fees under the Wetlands Protection Act and the Sudbury Administrative Wetlands 

Bylaw Checks to the Town of Sudbury. See attached. 

 
* Please note, a legal notice fee will be billed directly to the Applicant. The Applicant is 

responsible for the cost of the legal notice in accordance with the state Wetlands Protection 

Act [310 CMR 10.05(5)(a)] and Sudbury Administration Wetlands Bylaw. 

 

11. If applicable, one completed, signed Stormwater Management Form, Appendix C, if applicable. This 

does not apply to projects on single-family lots. 

 

12. If applicable, one signed copy of any Operation and Maintenance Plans associated with 

elements located or that discharge to resource areas. 

13. All documentation also must be provided in electronic format, including any revised information. 

DEP MAILING 

1. Send check for state fee made out to the Commonwealth of Massachusetts and copy of NOI 
Wetland Fee Transmittal Form Pages 1 & 2 to: DEP, Box 4062, Boston, MA 02211. 

 

2. Send one complete copy of the Notice of Intent application, including copies of all required 

maps, project plans, Wetland Fee Transmittal Form, list of abutters, Notification to Abutters 

Form, and a copy of the check for state and town fee payments to: 

DEP-NERO, Wetlands Division 205 Lowell Street Wilmington, MA 01887. 
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Wetlands Protection Act Fee Payments: Category Activities and Fees 
 

Category 1 (Fee for each activity is $110): 
a.)  work on single family lot; addition, pool, etc.; 

b.)  site work without a house; 

c.)  control vegetation; 

d.)  resource improvement; 
e.)  work on septic system separate from house; 

f.)  monitoring well activities minus roadway; 

g.)  new agricultural or aquaculture projects. 

 

Category 2 (Fee for each activity is $500) 

a.)  construction of single family house; 

b.)  parking lot; 

c.)  beach nourishment; 

d.)  coastal limited projects; 
e.)  inland limited projects minus road crossings and agriculture; 

f.)  each crossing for driveway to single family house; 

g.)  each project source (storm drain) discharge; 

h.)  control vegetation in development; 

i.)   water level variations; 
j.)   any other activity not in Category 1, 3, 4, 5 or 6; 

k.)  water supply exploration. 

 

Category 3 (Fee for each activity is $1,050) 
a.)  site preparation (for development) beyond Notice of Intent scope; 

b.)  each building (for development) including site; 

c.)  road construction not crossing or driveway; 

d.)  hazardous cleanup; 

e.)  water supply development. 

 

Category 4 (Fee for each activity is $1,450): 
a.)  each crossing for development or commercial road; 

b.)  dam, sluiceway, tidegate (safety) work; 

c.)  landfills operation/closures; 

d.)  sand and gravel operations; 

e.)  railroad line construction; 

f.)  bridge; 

g.)  hazardous waste alterations to resource areas; 

h.)  dredging; 

i.)   package treatment plant and discharge; 

j.)   airport tree clearing; 

k.)  oil and/or hazardous material release response actions. 
 

Category 5 (Fee is $4 per linear foot; total fee not less than $100 or more than $2,000): 

a.)  work on docks, piers, revetments, dikes, etc. (coastal or inland). 

 

Category 6 (Fee is $2 per linear foot for each resource area): For each resource area 

delineation, the fee shall not exceed $200 for activities associated with a single family house 

or $2,000 for all other activities). 
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Sudbury Wetlands Administration Bylaw Fee Payments For All Applications: 
 

Category A:  Single minor project -- i.e., house addition, tennis court, swimming pool, or other 

accessory residential activity $25 per project 

 

Category B:  New single family dwelling $250 

 

Category C:  Subdivision--road and utilities only - $500 plus $2 per foot of road sideline within a 

resource area 

 

Category D:  Drainage, detention/retention basins $500 plus $2 per 100 cubic feet of basin within a 

resource area 
 

Category E: Multiple Dwelling Structure $500 plus $100/unit, all or part of which is within a resource 

area 

 

Category F:  Commercial and Industrial Projects $500 plus $0.50 per square foot of disturbance in an 

undeveloped resource area 

 

Category G:  Application filed after Enforcement Order double the above fee 

 

Category H:  Determination of Applicability no charge 

 

Category I:  Remediation of a Contaminated Site or Enhancement of a Degraded Resource (excluding 

violations) $25.00/project 

 

Additional Fees: 
 

Abbreviated Notice of Resource Area Delineation: 

New Construction: $500 plus $2.00 for each linear foot of resource area subject to the Bylaw 

Existing Developed Single Family Lots: $25.00 

 

Inspection Fee: $50.00 for each status inspection conducted as a follow up to a Notice of Violation. 
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print this listAbutters List  
Date: January 13, 2021  

Subject Property Address: 105 BOSTON POST RD Sudbury, MA  
Subject Property ID: K11-0017  

Search Distance: 100 Feet  

----------------------------------------------- 
Prop ID: K11-0007 
Prop Location: 120 BOSTON POST RD Sudbury, MA 
Owner: 120 BOSTON POST ROAD LLC  
Co-Owner: 
Mailing Address:

12 WASHINGTON ST 
WELLESLEY, MA 02481

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0008 
Prop Location: 104 BOSTON POST RD Sudbury, MA 
Owner: SCF RC FUNDING IV LLC  
Co-Owner: 
Mailing Address:

902 CARNEGIE CENTER BLVD STE 520 
PRINCETON, NJ 08542

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0015 
Prop Location: 83 BOSTON POST RD Sudbury, MA 
Owner: LAND ROVER METROWEST  
Co-Owner: 
Mailing Address:

83 BOSTON POST RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0016 
Prop Location: 103 BOSTON POST RD Sudbury, MA 
Owner: LOTUS FAMILY ENTERPRISE LLC  
Co-Owner: 
Mailing Address:

27 GOODMANS HILL RD 
SUDBURY, MA 01776

----------------------------------------------- 

javascript:print();
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----------------------------------------------- 
Prop ID: K11-0019 
Prop Location: 141 BOSTON POST RD Sudbury, MA 
Owner: RICHARD J BOSSE HOLDINGS LLC  
Co-Owner: 
Mailing Address:

141 BOSTON POST RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0099 
Prop Location: BOSTON POST RD Sudbury, MA 
Owner: LAND ROVER METROWEST  
Co-Owner: 
Mailing Address:

83 BOSTON POST RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-101 
Prop Location: 111 BOSTON POST RD UNIT 101 Sudbury, MA 
Owner: SUMMERS PHILIP W & CATHLEEN H  
Co-Owner: TRUSTEES KMC REALTY TRUST  
Mailing Address:

179 GREAT RD STE 109 
ACTON, MA 01720

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-102 
Prop Location: 111 BOSTON POST RD UNIT 102 Sudbury, MA 
Owner: NOVUM 111 LLC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 102 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-103 
Prop Location: 111 BOSTON POST RD UNIT 103 Sudbury, MA 
Owner: ZHANG YAO  
Co-Owner: 
Mailing Address:

81 MAPLE LN 
NORTHBOROUGH, MA 01532
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----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-104 
Prop Location: 111 BOSTON POST RD UNIT 104 Sudbury, MA 
Owner: 104-106 VILLAGE EAST LLC  
Co-Owner: 
Mailing Address:

49 BAY DRIVE 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-105 
Prop Location: 111 BOSTON POST RD UNIT 105 Sudbury, MA 
Owner: OCEANO INC  
Co-Owner: C/O PATRICIA SALVUCCI  
Mailing Address:

3 CLARENDON ST 
GLOUCESTER, MA 01930

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-106 
Prop Location: 111 BOSTON POST RD UNIT 106 Sudbury, MA 
Owner: 104-106 VILLAGE EAST LLC  
Co-Owner: 
Mailing Address:

49 BAY DRIVE 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-107 
Prop Location: 111 BOSTON POST RD UNIT 107 Sudbury, MA 
Owner: MOHIT ENTERPRISES LLC  
Co-Owner: 
Mailing Address:

131 ORNAC SUITE 610 
CONCORD, MA 01742

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-108 
Prop Location: 111 BOSTON POST RD UNIT 108 Sudbury, MA 
Owner: TARR BRYANT  
Co-Owner: 
Mailing Address:
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111 BOSTON POST RD 108 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-209 
Prop Location: 111 BOSTON POST RD UNIT 209 Sudbury, MA 
Owner: CANTWELL REALTY LLC  
Co-Owner: C/O WILLIAM G MCCARTHY  
Mailing Address:

25 WESTGATE RD 
FRAMINGHAM, MA 01701

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-210 
Prop Location: 111 BOSTON POST RD UNIT 210 Sudbury, MA 
Owner: DIVINE HEART REALTY LLC  
Co-Owner: 
Mailing Address:

88 PLYMPTON RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-211 
Prop Location: 111 BOSTON POST RD UNIT 211 Sudbury, MA 
Owner: ABC SOILS INC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 211 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-212 
Prop Location: 111 BOSTON POST RD UNIT 212 Sudbury, MA 
Owner: LIONSGATE PROPERTIES LLC  
Co-Owner: 
Mailing Address:

29 FARRAGUT RD 
BOSTON, MA 02127

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-213 
Prop Location: 111 BOSTON POST RD UNIT 213 Sudbury, MA 
Owner: HOWE DEVELOPMENT CORP  
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Co-Owner: 
Mailing Address:

111 BOSTON POST RD STE 213 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-214 
Prop Location: 111 BOSTON POST RD UNIT 214 Sudbury, MA 
Owner: ABC SOILS INC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 214 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-215 
Prop Location: 111 BOSTON POST RD UNIT 215 Sudbury, MA 
Owner: K.A.B. & J .C.J. LLC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 215 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-216 
Prop Location: 111 BOSTON POST RD UNIT 216 Sudbury, MA 
Owner: SAI LUNG LLC  
Co-Owner: 
Mailing Address:

P.O. BOX 329 
WAYLAND, MA 01778

----------------------------------------------- 







Notification to Abutters 
Under the Massachusetts Wetlands Protection Act 
and t he Sudbury Wetlands Administrative Bylaw 

In accordance with the second paragraph of Massachusetts General Laws Chapter 131, 
Section 40, you are hereby notified of the following: 

A. The name of the Applicant is

B. The Applicant has filed a Notice of Intent with the Sudbury Conservation Commission seeking
permission to work in an Area Subject to Protection (Wetland Resource Area and/or Buffer Zone) under
the Massachusetts Wetlands Protection Act (General Laws Chapter 131, Sec.40) and the Town of
Sudbury Wetlands Administrative Bylaw.

C. The address of the lot where the activity is proposed:

D. The proposed activity is:

E. A Public Hearing regarding this Notice of Intent will be held on:
Monday, at 6:30 PM.

F. Public Participation will be via Virtual Means Only - In light of the ongoing COVID-19 coronavirus
outbreak, Governor Baker issued an emergency Order on March 12, 2020, allowing public bodies greater
flexibility in utilizing technology in the conduct of meetings under the Open Meeting Law. The Town of
Sudbury Conservation Commission greatly values the participation of its citizens in the public meeting
process, but given the current circumstances and recommendations at both the state and federal levels to
limit or avoid public gatherings, including Governor Baker’s ban on gatherings of more than 10 people,
together with the present closure of Sudbury Town Hall and other public buildings to the public, the
Town has decided to implement the “remote participation” procedures allowed under Governor Baker’s
emergency Order for all boards, committees, and commissions.

G The public may participate in this meeting via Remote Participation:

From your computer, smart phone or tablet: 
• 
• Meeting ID: 
• From your phone: 978-639-3366 or 470 250 9358

H C opies of the Notice of Intent may be examined by visiting this Website: 
https://sudbury.ma.us/conservationcommission/meetings/ 

I. Copies  of  the  Notice  of  Intent  may  be  obtained  from  either  The  Applicant,  or  the  Applicant’s
representative , by calling this telephone number: 

 between the hours of 

Note: Public Hearing Notice, including its date, time, and place, will be published at least 5 days in advance in 
either the Sudbury Crier or MetroWest newspapers (at the applicant’s expense). 

John Welch

105 Boston Post Road, Sudbury, MA 01776

Herb Chambers proposes to construct an inventory lot for the Herb Chambers

Jaguar/Land Rover Dealership at the former MA DOT site. Proposed work includes the renovation of the existing

2-story metal structure to a vehicle service building, as well as designated parking for employees and vehicle service
customers.

https://us02web.zoom.us/j/98803339162
988 0333 9162

Crocker Design Group
781-919-0808 9:00am - 5:00pm M-F

April 5, 2021

https://us02web.zoom.us/j/98803339162
https://sudbury.ma.us/conservationcommission/meetings/


Abutter Notification Form for Conservation Notice of Intent 
 
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  
 
_____________ 

Abutters may be found on the MAPS section on Town of Sudbury website. 
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4.1 EXECUTIVE SUMMARY 

In accordance with the provisions of the Town of Sudbury Zoning Bylaws, the Applicant, Herb Chambers 
od Sudbury, Inc. (HC), proposes to utilize the existing one-story building (7,190SF footprint with small 
mezzanine) for repair of vehicles and upgrade the site features for employee parking and vehicle storage.   
 
The site is bound by Boston Post Road (Route 20) to the north, Soul of India restaurant to the north,  Jaguar 
Land Rover Sudbury to the east, a commercial building to the west with various tenants, and vacant 
Industrial zoned land to the south, part of 141 Boston Post Road.  The site is located on Parcel K11-0017 
and is 3.37 acres. The property is located within the Industrial Zoning District. 

4.2 APPROVALS BEING SOUGHT 

A Notice of Intent (NOI) is being filed with the Town of Sudbury Conservation Commission (SCC) and the 
Massachusetts Department of Environmental Protection (MA DEP) for the proposed work. The applicant 
requests that the permit approvals encompass the entirety of the scope listed below, and as shown in the 
accompanying plan set: 
 

• The construction of an expanded parking lot for car dealership inventory 
• The renovation of the existing single-story metal structure to a vehicle service building 
• Designated parking for employees and service vehicle customers 
• Associated stormwater treatment and drainage improvements 

An Order of Resource Area Delineation (ORAD) (MA DEP# 301-1320) was issued on December 14, 2020 
and is enclosed with this submission in Section 8 of the Stormwater Report. A Request for Determination 
of Applicability (RDA), enclosed in Section 5, was filed prior to the test pits performed on the property, 
and a negative determination was provided by the SCC. 

This Stormwater Report will also be filed with the Sudbury Planning Board as part of the Site Plan Review 
submission in the near future.  The applicant has also submitted an application to the Sudbury Zoning 
Board of Appeals.  
 
4.2 WETLAND RESOURCE AREAS  
 
The project site contains environmental resource areas and buffers, and therefore the project must be 
permitted through MassDEP and the Sudbury Conservation Commission.   Per the ORAD, there is a 
Bordering Vegetated Wetland (BVW) to the South of the site containing shallow marshes and shrub 
swamps. The site is in close proximity to Bordering Land Subject to Flooding, and is entirely out of the 
surveyed FEMA 100-year floodplain. According to the latest Mass. Division of Fisheries and Wildlife – 
Natural Heritage Program mapping, the southern portion of the site is within an Estimated Habitat of Rare 
Wildlife (PH 1432) as designated by the Natural Heritage and Endangered Species Program of the Division 
of Fisheries and Wildlife; therefore, the project is subject to the Massachusetts Endangered Species Act 
(MESA) review. The applicant intends to apply for MESA review concurrently with the NOI submission to 
MA DEP/SCC. The site does not appear to contain any certified vernal pools or areas of critical 
environmental concern.   
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The wetland resource areas located to the south of the property were delineated by James Hall, PWS of 
CHA Consultants in October 2019, and DGT Associates, Inc. performed a review of the delineation 
boundaries. The Abbreviated Notice of Resource Area Delineation (ANRAD) submission, filed on 
November 19, 2020, and Order of Resource Area Delineation (ORAD) (MA DEP# 301-1320), issued on 
December 15, 2020, are enclosed with this submission in Section 8 of the Stormwater Report.  
 
4.3 WORK WITHIN REGULATED RESOURCE AREAS  

The following is a summary of the buffer and protection zones that portions of the project are proposed 
within: 
 

1) 100’ Bordering Vegetated Wetland (BVW) Buffer (310 CMR 10.55). 
 Portions of the proposed improvements, including, but not limited to a permeable pavement 

parking lot, a small portion of retaining wall and landscaping are proposed within the 100’ 
BVW buffer zone. The proposed improvements include a parking lot comprised primarily of 
permeable pavement, and landscaped islands/parking lot perimeter. Please see the 
accompanying plan set and supporting information for more details on the work proposed 
within the 100’ BVW.   

2) Bordering Land Subject to Flooding  
The site is located near a BLSF, associated with the Sudbury River. The elevation of the 100 
year (1% chance of flooding) has been determined by the FEMA Flood Study Profile Data as 
elevation 121.0 (NAVD 88). The boundary of the BLSF is the 121-foot contour and this contour 
is to the south of the property. 
 

3) Estimated Habitat of Rare Wildlife (EHRW) 
Portions of the proposed improvements, including, but not limited to the permeable 
pavement parking lot, and landscaping is proposed within the EHRW. There is a potential 
vernal pool located within the EHRW, approximately 40±’ to the south of the property line. 
The amount of parking lot proposed within the EHRW is approximately 1.02 AC, and 
approximately 0.90 AC will be comprised of permeable pavement and landscaped islands. The 
developments proposed are an improvement to what exists currently and are located within 
the existing footprint of development so as not to encroach any closer to the resource area. 
The landscaped area adjacent to the property line and to the south of the parking lot will be 
densely planted and vegetated which will provide added wildlife habitat value.  
 
 
 

4.4 COMPLIANCE WITH WPA/MA STORMWATER STANDARDS 
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The following section describes each of the ten (10) Massachusetts Stormwater Management Standards 
and describes how the project complies with each. All calculations associated with Standards 2, 3, and 4 
are included in Section 4 of the Stormwater Report. 

Standard 1: No New Untreated Discharges – No new stormwater conveyances (e.g. outfalls) may 
discharge untreated stormwater directly to or cause erosion in wetlands or waters of the 
Commonwealth. 

All new stormwater system conveyances are treated prior to discharge and result in no erosion 
occurring on site.  The drainage system has been designed to direct stormwater runoff from 
impervious areas through various stormwater systems designed to capture, convey, treat, 
detain, recharge and infiltrate (where appropriate) the runoff prior to discharge.   

Standard 2: Peak Rate Attenuation – Stormwater management systems have been designed so 
that post-development peak discharge rates do not exceed pre-development peak discharge 
rates. 

The stormwater system reduces peak rates of runoff to below pre-development levels.   

 

Standard 3: Recharge – Loss of annual recharge to groundwater shall be eliminated or minimized 
through the use of infiltration measures including environmentally sensitive site design, low 
impact development techniques, stormwater best management practices, and good operation 
and maintenance.  At a minimum, the annual recharge from the post-development site shall 
approximate the annual recharge from pre-development conditions based on soil type.  This 
standard is met when the stormwater management system is designed to infiltrate the required 
recharge volume as determined in accordance with the Massachusetts Stormwater Handbook. 

The stormwater system has been designed to comply with the recharge requirements for the 
MA Stormwater Management Regulations. 

 Refer to Section 4.1 in the Stormwater Report for a summary of the stormwater recharge 
calculations.   

Standard 4: Water Quality – Stormwater management systems shall be designed to remove 80% 
of the average annual post-construction load of Total Suspended Solids (TSS).   

Pre Post  ∆ Pre Post  ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆
PD1 6.05 3.13 -2.92 8.11 4.27 -3.84 10.45 4.99 -5.46 13.46 5.89 -7.57 17.44 7.08 -10.36 25.98 9.77 -16.21 1.15 0.43 -0.72
PD2 0.20 0.11 -0.09 0.30 0.17 -0.13 0.40 0.24 -0.16 0.55 0.34 -0.21 0.74 0.48 -0.26 1.16 0.79 -0.37 0.01 0.00 -0.01

Point of 
Analysis

1 in-Storm (cfs)2-Yr Storm (cfs) 10-Yr Storm (cfs) 25-Yr Storm (cfs) 100-Yr Storm (cfs)1-Yr Storm (cfs) 5-Yr Storm (cfs)
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The project utilizes deep sump hooded catch basins, oil/grit separators, BioClean SciClone 
Water Quality Units, subsurface detention systems and permeable pavement. Please refer to 
Section 4.4 of the Stormwater Report for the TSS calculation spreadsheets.  

Per the Town of Sudbury Stormwater Management Bylaw, water quality volume for sizing of 
BMP’s is based on 1-inch of runoff from the tributary area. Please refer to Section 4.3 of the 
Stormwater Report for water quality calculations. 

Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPL) – For land uses with higher 
potential pollutant loads, source control and pollution prevention shall be implemented in 
accordance with the Massachusetts Stormwater Handbook to eliminate or reduce the discharge 
of stormwater runoff from such land uses to the maximum extent practicable.   

The project is not considered a LUHPPL. No extended vehicle service is proposed and the parking 
lot is not proposed as a high intensity use and does not represent fleet storage. 

Standard 6: Critical Areas – Stormwater discharges within the Zone II or Interim Wellhead 
Protection Area of a public water supply, and stormwater discharges near or to any other critical 
area, require the use of the specific source control and pollution prevention measures and the 
specific structural stormwater best management practices determined by the Department to be 
suitable for managing discharges to such areas, as provided in the Massachusetts Stormwater 
Handbook.  

The project is not located near a critical area. 

Standard 7: Redevelopment and Other Projects Subject to the Standards only to the maximum 
extent practicable – A redevelopment project is required to meet the following Stormwater 
Management Standards only to the maximum extent practicable: Standard 2, Standard 3, and the 
pretreatment and structural best management practice requirements of Standards 4, 5, and 6. 
Existing stormwater discharges shall comply with Standard 1 only to the maximum extent 
practicable.  A redevelopment project shall also comply with all other requirements of the 
Stormwater Management Standards and improve existing conditions. 

The project would qualify as a partial redevelopment and partial new development.   

Standard 8: Construction Period Pollution Prevention Plan and Erosion and Sedimentation Control 
– A plan to control construction-related impacts including erosion, sedimentation and other 
pollutant sources during construction and land disturbance activities (construction period 
erosion, sedimentation, and pollution prevention plan) shall be developed and implemented. 

An Erosion and Sedimentation Controls Plan has been incorporated into the Site Plans.    
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Standard 9: Operation and Maintenance Plan – A long-term operation and maintenance plan shall 
be developed and implemented to ensure that stormwater management systems function as 
designed. 

A long-term Operation and Maintenance Plan has been incorporated herein. See Section 5.    

Standard 10: Prohibition of Illicit Discharges – All illicit discharges to the stormwater management 
system are prohibited. 

An Illicit Discharge Compliance Statement is included as required, and is enclosed in Section 2.2. 

4.5 COMPLIANCE WITH SUDBURY ADMINISTRATION WETLANDS BYLAW (SAWB) 
 
Plan Requirements 
 
The SAWB requires that the boundaries and 100 ft buffer zones of wetland resource areas be shown 
on the project plans. The boundary of the wetlands, delineated and approved through and ORAD 
issued 12/15/2020 by the SCC, and the boundary of the 100-ft buffer zone is shown on the Site Plans, 
which are enclosed with this submission.  
 
Applicable Performance Standards and Design Criteria 
 
• The commission may require that the applicant maintain a strip of continuous, undisturbed 

vegetative cover in part or all of the 100-ft buffer area. 
 
Our client proposes to maintain a 13-15 ft strip of vegetation between the limit of the south of 
the parking lot and the boundary of the wetland resource area, which is an improvement from 
the existing condition which was limited to 11ft of separation between the pavement and the 
resource area, and the vegetation was inconsistent. We propose to densely plant the buffer strip 
between the parking lot and the fence to restore the functionality of the buffer zone, and wildlife 
habitat value. The existing chainlink fence at the southern edge of the property is proposed to 
remain, which will provide a boundary to restrict development, and will keep wildlife out of an 
active site with vehicle movement. The parking lot area within the 100-ft buffer zone is proposed 
to primary be permeable pavement, and will be used as an inventory lot. The active portion of the 
parking lot for employees and service customers will be in the Northern portion of the lot, outside 
of the 100-ft buffer.  
 

• Pre-project and post-project hydrology shall remain fundamentally the same as it pertains to 
protecting wetlands functions and values.  
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Pre-project and post-project hydrology have been designed to remain generally the same, but 
with significant improvements to groundwater recharge, water quality and peak flow stormwater 
runoff into the buffer zone/wetland resource area.  
 

• A primary goal of stormwater design includes Low Impact Development (LID) principles focusing 
on infiltration of runoff throughout the site. 

LID principles were considered for inclusion into the stormwater design, however due to space 
constraints and the intended use of the site, most are not feasible. Permeable pavement was 
included to treat and detain runoff within the wetland resource area.  

• Erosion control may require limiting stormwater discharge volumes and velocities. The commission 
may require the construction of such stormwater control structures.  
 
Stormwater discharge volumes and velocities have been reduced from the existing condition. 
Also, a rip rap plunge pool has been designed for the outlet of the drainage system to minimize 
the potential for downstream erosion. Please see section 4.4 of the Stormwater Report for the 
Scour Hole Calculations, and the enclosed Site Plans for more details. 
 

• Where such waters are likely to contact wetland resources…the Commission may require the 
construction of specific structures to improve stormwater runoff quality. 
 
In accordance with the MA Stormwater Standards, water quality treatment was included in the 
design. Water quality BMP’s utilized in the design include: deep sump catch basins, oil/grit 
separators, BioClean SciColone Hydrodynamic Separators and permeable pavement. In 
accordance with the Town of Sudbury Stormwater Management Bylaws, the drainage design was 
designed to treat the first inch of stormwater runoff and remove 80% of TSS.  
 

• In accordance with the above, and the Sudbury Stormwater Management Bylaw, the Conservation 
Commission shall require hydrological calculations for the one, two, five, ten, twenty-five and one-
hundred year storm events. Such calculations shall include runoff from all impervious surfaces 
associated with the project and both pre- and post-project calculations for discharge volumes, 
concentration times, discharge velocities and other quantities that the commission may require 
for complete information.  

Per the Sudbury Stormwater Management Bylaw, the HydroCAD model calculations for the 
existing and proposed conditions include the one, two, five, ten, twenty-five, and one-hundred 
year storm events. Complete calculations can be found in Section 3 of the Stormwater Report. 
The tables below provide the existing and proposed runoff and discharge volumes for the required 
storms.  
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Peak Runoff Rates 

 

Discharge Volumes 

 

 

4.5.1 ALTERNATIVES ANALYSIS 
 
Part of the proposed project involves work within the 100ft BVW Buffer Zone, and per the SAWB 
an alternatives analysis is required.  The proposed alterations involve the redevelopment of 
approximately 1.21 acres within the Buffer Zone.  
 
Below is an analysis of the alternative development option for the existing site. 
 
Alternative #1: Leave the Site in its Existing Condition 
 
The site is currently developed and was utilized as a MassDOT Highway Maintenance Facility. The 
site consists mostly of pavement and hard packed gravel and recycled asphalt with no stormwater 
treatment attenuation. A maintenance building with garage bays exists along with two (2) salt 
sheds that were recently removed. Leaving the site in its existing state may have a negative long-
term impact on the adjacent wetland resources and habitat due to lack of proper stormwater and 
erosions controls and treatment.  
 
Alternative #2: Different Development 
 
The site is zoned Industrial District which would allow for a more intensive industrial type use on 
this site.  
 
Conclusion 
 
This project provides an opportunity to improve the stormwater discharge to the BVW, and  
bring the site into compliance with MA DEP and SAWB Standards, while allowing a low-intensity 
use to remain in place and compliment the abutting uses.  
 
 

Pre Post  ∆ Pre Post  ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆
PD1 1.15 3.12 1.97 8.11 4.26 -3.85 10.45 4.98 -5.47 13.46 5.87 -7.59 17.44 7.00 -10.44 25.98 9.38 -16.60 1.15 0.43 -0.72
PD2 0.20 0.11 -0.09 0.30 0.17 -0.13 0.40 0.24 -0.16 0.55 0.34 -0.21 0.74 0.48 -0.26 1.16 0.79 -0.37 0.01 0.00 -0.01

Point of 
Analysis

1 in-Storm (cfs)2-Yr Storm (cfs) 10-Yr Storm (cfs) 25-Yr Storm (cfs) 100-Yr Storm (cfs)1-Yr Storm (cfs) 5-Yr Storm (cfs)

Pre Post  ∆ Pre Post  ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆
PD1 0.44 0.35 -0.10 0.60 0.46 -0.14 0.45 0.59 0.15 1.01 0.77 -0.25 1.33 1.00 -0.33 2.03 1.53 -0.51 0.09 0.08 -0.005
PD2 0.02 0.01 -0.01 0.02 0.01 -0.01 0.03 0.02 -0.01 0.04 0.03 -0.02 0.05 0.04 -0.02 0.09 0.06 -0.03 0.00 0.00 -0.001

1 in-Storm  (ac-ft)Point of 
Analysis

2-Yr Storm (ac-ft) 10-Yr Storm  (ac-ft) 25-Yr Storm  (ac-ft) 100-Yr Storm  (ac-ft)1-Yr Storm (ac-ft) 5-Yr Storm  (ac-ft)
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4.6 PROPOSED MITIGATION WITHIN REGULATED AREAS 
 
Mitigation within the 100ft buffer zone includes: 
 
• Please refer to the attached Existing and Proposed Buffer Zone Impact Exhibits for a visual 

representation of change in the vegetated and non vegetated areas in the 100ft BVW Buffer Zone. 
Also, please refer to the table below for a summary of the quantified areas.  

 
 

As shown in the table above, the vegetated areas are proposed to increase by 0.14 acres. These 
areas will be densely planted in an effort to create a natural buffer between the parking lot and 
the BVW. Also, 0.75 acres out of the 0.85 proposed non-vegetated surface within the buffer 
zone is proposed to be permeable pavement, which will reduce overland flow to the BVW 
significantly and promote stormwater treatment and groundwater recharge.  
 

• The existing chain link fence will remain to serve two (2) purposes. The fence and the plantings 
will act as a physical barrier to prevent development encroachment within the wetland, and it 
will prevent wildlife from entering a site with vehicle activity. 

 
• The existing pipe that outlets at the wetlands will be modified to include the installation of a flared 

end section and a riprap plunge pool installed to dissipate stormwater flow to the wetlands and 
prevent scour.  

4.7 Figures 

FIG 1 ORTHOGRAPHIC MAP  
FIG 2 FEMA FLOODPLAIN MAP  
FIG 3 MASSDEP WETLANDS MAP 
FIG 4 USGS MAP 
FIG 5 NHESP HABITAT MAP 
FIG 6 ASSESSORS MAP 

 

(SF) (AC) (SF) (AC)
Existing 43,242          0.99 9,588         0.22

Proposed 37,065          0.85 15,765       0.36
∆ (6,177)           -0.14 6,177         0.14

Non-Vegetated Area Vegetated Area
100' BVW Buffer Area Impacts

*32,578SF of the proposed non-vegetated area is porous pavement
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November 6, 2020 25638 
 
 
Sudbury Conservation Commission 
Attn: Lori Capone, Conservation Coordinator 
245 Old Lancaster Road 
Sudbury, MA   01776 
 
RE: Request for Determination of Applicability (Bylaw) 
 105 Boston Post Road, Sudbury, Massachusetts 
 
Dear Lori and Commissioners: 
 
Enclosed herewith is a Request for Determination of Applicability (RDA) relative to the proposed 
soil test pits at the subject property to determine soil characteristics for planning purposes.  As 
discussed, this RDA is being filed under the Sudbury Wetlands Administration Bylaw. 
 
The enclosed information includes the following: 
 
 -  Completed Mass WPA Form 1. 
 -  A plan showing the soil test locations with erosion and sediment controls. 
 
Please do not hesitate to contact me should you have any questions or need additional information. 
 
Sincerely, 
DGT Associates 
 
 
 
Fredric W. King, P.E. 
Senior Engineer and Wetland Specialist 
 
 
Enclosures 
 
CC: John Welch 
 Joshua Fox 
 Gabe Crocker 
 Brett Grunert 

           Fredric W. King
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 
WPA Form 1- Request for Determination of Applicability 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

 
Sudbury 
City/Town 

 A.  General Information 

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

 

1.  Applicant: 

Herb Chambers of Subury, Inc. Attention: John Welch 
Name 

jwelch@herbchambers.com 
E-Mail Address  

259 McGrath Highway 
Mailing Address  

Somerville 
City/Town 

MA 
State 

01243 
Zip Code 

617-666-8333 
Phone Number 

      
Fax Number (if applicable) 

2.  Representative (if any): 

DGT Associates, Inc. 
Firm 

 Fredric King, P.E. 
Contact Name 

fking@dgtassociates.com 
E-Mail Address  

 1071 Worcester Road 
Mailing Address 

 Framingham 
City/Town 

MA 
State 

01701 
Zip Code 

 774-244-7717 
Phone Number 

508-879-1797 
Fax Number (if applicable) 

  
 B. Determinations 
 1.  I request the  Sudbury Conservation 

Conservation Commission 
 make the following determination(s). Check any that apply:  

 
 a. whether the area depicted on plan(s) and/or map(s) referenced below is an area subject to 

jurisdiction of the Wetlands Protection Act. 
 

 b. whether the boundaries of resource area(s) depicted on plan(s) and/or map(s) referenced 
below are accurately delineated. 

 
  c. whether the work depicted on plan(s) referenced below is subject to the Wetlands Protection Act.  

 
 d. whether the area and/or work depicted on plan(s) referenced below is subject to the jurisdiction 

of any municipal wetlands ordinance or bylaw of:  
 

Town of Sudbury 
Name of Municipality 

 

 

 

 

 

 

  e. whether the following scope of alternatives is adequate for work in the Riverfront Area as 
depicted on referenced plan(s). 
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 
WPA Form 1- Request for Determination of Applicability 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

 
Sudbury 
City/Town 

 C. Project Description 
 1. a.  Project Location (use maps and plans to identify the location of the area subject to this request): 

 105 Boston Post Road 
Street Address 

Sudbury, MA 
City/Town 

 K11-0017 
Assessors Map/Plat Number 

      
Parcel/Lot Number  

  b. Area Description (use additional paper, if necessary): 

  A 3.4 acre site containing an existing building, parking lots, utilities, fencing and infrastructure at 105 
Boston Post Road in Sudbury, MA  
 

 
  
 
 
 
 

 

 

 

 

 c. Plan and/or Map Reference(s):   

 Proposed Subsurface Exoloration Plan by Haley & Aldrich / DGT Markup 
Title 

November 2020 
Date 

       
Title 

      
Date 

       
Title 

      
Date 

 2. a.  Work Description (use additional paper and/or provide plan(s) of work, if necessary): 

  1.  Excavation of soil test pits for evaluation of soil conditions at the site on the locations shown on the 
attached plan.  Sediment controls will be installed prior to excavation and test pits will be backfilled and 
stabilized on the same day. 
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 
WPA Form 1- Request for Determination of Applicability 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

 
Sudbury 
City/Town 

 C. Project Description (cont.) 
 

b.  Identify provisions of the Wetlands Protection Act or regulations which may exempt the applicant 
from having to file a Notice of Intent for all or part of the described work (use additional paper, if 
necessary).  

  10.02(2)(b)2.g.  Soil testing in Buffer Zone. 
 

   
   
            
 
   
 
                         

 

 

 

 3. a.  If this application is a Request for Determination of Scope of Alternatives for work in the 
Riverfront Area, indicate the one classification below that best describes the project. 

 
   Single family house on a lot recorded on or before 8/1/96 
 
   Single family house on a lot recorded after 8/1/96 
 
   Expansion of an existing structure on a lot recorded after 8/1/96 
 
  Project, other than a single-family house or public project, where the applicant owned the lot 

before 8/7/96 
 
  New agriculture or aquaculture project 
 
   Public project where funds were appropriated prior to 8/7/96 
 
  Project on a lot shown on an approved, definitive subdivision plan where there is a recorded deed 

restriction limiting total alteration of the Riverfront Area for the entire subdivision 
 
  Residential subdivision; institutional, industrial, or commercial project 
 
  Municipal project 
 
  District, county, state, or federal government project 
 
  Project required to evaluate off-site alternatives in more than one municipality in an 

Environmental Impact Report under MEPA or in an alternatives analysis pursuant to an 
application for a 404 permit from the U.S. Army Corps of Engineers or 401 Water Quality 
Certification from the Department of Environmental Protection. 

 
b. Provide evidence (e.g., record of date subdivision lot was recorded) supporting the classification 
above (use additional paper and/or attach appropriate documents, if necessary.)   

 
  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       
 
  

 



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

WPA Form 1- Request for Determination of Applicability 
CityfTown 

Massachusetts Wetlands Protection Act M.G.L. c. 131 , §40 

D. Signatures and Submittal Requirements 
I hereby certify under the penalties of perjury that the foregoing Request for Determination of Applicability 
and accompanying plans, documents, and supporting data are true and complete to the best of my 
knowledge. 

I further certify that the property owner, if different from the applicant, and the appropriate DEP Reg ional 
Office were sent a complete copy of this Request (including all appropriate documentation) 
simultaneously with the submittal of this Request to the Conservation Commission. 

Failure by the applicant to send copies in a timely manner may result in dismissal of the Request for 
Determination of Applicability. 

Name and address of the property owner: 

Herb Chambers 83 Boston Post Road, LLC - CIO Herb Chambers Companies 
Name 

259 McGrath HWY 
Mailing Address 

Somerville 
CityfTown 

MA 
State 

Signatures: 

01243 
Zip Code 

I also understand that notification of this Request will be placed in a local newspaper at my expense 
in accordance with Section 10.05(3)(b)(1) of the Wetlands Protection Act regulations. 

~ ~ l-kl 1\-tP-ZDZo 
SiQnUreOfAPPiic~ - Date 

Signature of Representative (if any) Date 

wpaform1.doc • rev. 7127/2020 WPA Form 1 - Request for Determination of Applicability· Page 4 of 4 

           Fredric W. King 11-6-2020
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November 24, 2020 25638 
 
Sudbury Conservation Commission 
Attn: Lori Capone, Conservation Coordinator 
245 Old Lancaster Road 
Sudbury, MA   01776 
 
RE: Abbreviated Notice of Resource Area Delineation 
 105 Boston Post Road, Sudbury, Massachusetts 
 
Dear Lori and Commissioners: 
Enclosed herewith is the Abbreviated Notice of Resource Area Delineation (ANRAD) for the 
property at 105 Boston Post Road in Sudbury.  This is being filed under both the Mass. Wetlands 
Protection Act and the Sudbury Wetlands Administration Bylaw. 
 
The enclosed filing includes the following documents: 
 -  Completed Mass WPA Form 4A. 
 ATTACHMENTS 
 1. List of Abutters 
 2. Copies of Filing Checks 
 3. Wetland Delineation Review by DGT Associates, 11/19/2020 (Contains Locus Map) 
 4. Existing Conditions Boundary Plan by CHA Consultants, dated 11/12/2019 Stamped 

12/02/2019. 
 
Note that I am filing this electronically via e-mail and will be dropping off a complete set with the 
filing fee checks today as well. 
 
We are also filing these with the Mass. DEP Northeast Region and Lock Box as required. 
Please do not hesitate to contact me should you have any questions or need additional information. 
 
Sincerely, 
DGT Associates 
 
 
Fredric W. King, P.E. 
Senior Engineer and Wetland Specialist 
 
Enclosures as listed above. 
 
CC: Mass. DEP Northeast Region 
 John Welch 
 Joshua Fox 
 Gabe Crocker 

           Fredric W. King
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Herb Chambers 83 Boston Post Road, LLC



           Fredric W. King 11-23-2020





 

ANRAD FILING 

105 BOSTON POST R 
SUDBURY, MA 

 
 

ATTACHMENT 1 
LIST OF ABUTTERS 

  





From: Gerry, Cynthia
To: Fred King; Assessors, Board of
Subject: RE: Check of Abutters lists for 105 and 141 Boston Post Road
Date: Monday, November 16, 2020 4:35:10 PM

Good Afternoon-
The lists have been reviewed and verified.  Both reflect current ownership and mailing information
 according to the Sudbury Assessor’s Office records.
Best Regards,
Cynthia Gerry
Sudbury Assessors Office

From: Fred King <FKing@dgtassociates.com> 
Sent: Monday, November 16, 2020 3:16 PM
To: Assessors, Board of <Assessors@sudbury.ma.us>
Subject: Check of Abutters lists for 105 and 141 Boston Post Road
 
Dear Assessors.
We are getting ready to file with the Conservation Commission for an Abbreviated Notice of
 Wetlands Area Delineation (ANRAD).
A separate filing is being made for each of the subject properties.  100 foot abutters distance.
As you instructed, I have prepared the attached Abutters List and map from the Sudbury GIS
 Mapping for each property and ask if you could check the prepared lists for any recent abutter
 changes.
 
If you have any questions, please do not hesitate to contact me.
 
Thank you for your instruction on preparing the list.  It worked very well.
 
Sincerely,
 
Fred King
 
Fredric W. King, P.E., LEED® AP
Senior Engineer, Senior Wetland Specialist
DGT Associates (formerly Schofield Brothers)
 
DGT Associates
Surveying & Engineering

 
1071 Worcester Road

Framingham, MA  01701

 
Office: 508-879-0030
Direct: 857-524-1434
Cell: 774-244-7717
fking@dgtassociates.com

mailto:GerryC@sudbury.ma.us
mailto:FKing@dgtassociates.com
mailto:Assessors@sudbury.ma.us
mailto:fking@dgtassociates.com
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print this listAbutters List  
Date: November 16, 2020  

Subject Property Address: 105 BOSTON POST RD Sudbury, MA  
Subject Property ID: K11-0017  

Search Distance: 100 Feet  

----------------------------------------------- 
Prop ID: K11-0007 
Prop Location: 120 BOSTON POST RD Sudbury, MA 
Owner: 120 BOSTON POST ROAD LLC  
Co-Owner: 
Mailing Address:

12 WASHINGTON ST 
WELLESLEY, MA 02481

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0008 
Prop Location: 104 BOSTON POST RD Sudbury, MA 
Owner: SCF RC FUNDING IV LLC  
Co-Owner: 
Mailing Address:

902 CARNEGIE CENTER BLVD STE 520 
PRINCETON, NJ 08542

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0015 
Prop Location: 83 BOSTON POST RD Sudbury, MA 
Owner: LAND ROVER METROWEST  
Co-Owner: 
Mailing Address:

83 BOSTON POST RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0016 
Prop Location: 103 BOSTON POST RD Sudbury, MA 
Owner: LOTUS FAMILY ENTERPRISE LLC  
Co-Owner: 
Mailing Address:

27 GOODMANS HILL RD 
SUDBURY, MA 01776

----------------------------------------------- 

javascript:print();
fking
Highlight
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----------------------------------------------- 
Prop ID: K11-0019 
Prop Location: 141 BOSTON POST RD Sudbury, MA 
Owner: RICHARD J BOSSE HOLDINGS LLC  
Co-Owner: 
Mailing Address:

141 BOSTON POST RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0099 
Prop Location: BOSTON POST RD Sudbury, MA 
Owner: LAND ROVER METROWEST  
Co-Owner: 
Mailing Address:

83 BOSTON POST RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-101 
Prop Location: 111 BOSTON POST RD UNIT 101 Sudbury, MA 
Owner: SUMMERS PHILIP W & CATHLEEN H  
Co-Owner: TRUSTEES KMC REALTY TRUST  
Mailing Address:

179 GREAT RD STE 109 
ACTON, MA 01720

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-102 
Prop Location: 111 BOSTON POST RD UNIT 102 Sudbury, MA 
Owner: NOVUM 111 LLC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 102 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-103 
Prop Location: 111 BOSTON POST RD UNIT 103 Sudbury, MA 
Owner: ZHANG YAO  
Co-Owner: 
Mailing Address:

81 MAPLE LN 
NORTHBOROUGH, MA 01532
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----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-104 
Prop Location: 111 BOSTON POST RD UNIT 104 Sudbury, MA 
Owner: 104-106 VILLAGE EAST LLC  
Co-Owner: 
Mailing Address:

49 BAY DRIVE 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-105 
Prop Location: 111 BOSTON POST RD UNIT 105 Sudbury, MA 
Owner: OCEANO INC  
Co-Owner: C/O PATRICIA SALVUCCI  
Mailing Address:

3 CLARENDON ST 
GLOUCESTER, MA 01930

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-106 
Prop Location: 111 BOSTON POST RD UNIT 106 Sudbury, MA 
Owner: 104-106 VILLAGE EAST LLC  
Co-Owner: 
Mailing Address:

49 BAY DRIVE 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-107 
Prop Location: 111 BOSTON POST RD UNIT 107 Sudbury, MA 
Owner: MOHIT ENTERPRISES LLC  
Co-Owner: 
Mailing Address:

131 ORNAC SUITE 610 
CONCORD, MA 01742

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-108 
Prop Location: 111 BOSTON POST RD UNIT 108 Sudbury, MA 
Owner: TARR BRYANT  
Co-Owner: 
Mailing Address:
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111 BOSTON POST RD 108 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-209 
Prop Location: 111 BOSTON POST RD UNIT 209 Sudbury, MA 
Owner: CANTWELL REALTY LLC  
Co-Owner: C/O WILLIAM G MCCARTHY  
Mailing Address:

25 WESTGATE RD 
FRAMINGHAM, MA 01701

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-210 
Prop Location: 111 BOSTON POST RD UNIT 210 Sudbury, MA 
Owner: DIVINE HEART REALTY LLC  
Co-Owner: 
Mailing Address:

88 PLYMPTON RD 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-211 
Prop Location: 111 BOSTON POST RD UNIT 211 Sudbury, MA 
Owner: ABC SOILS INC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 211 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-212 
Prop Location: 111 BOSTON POST RD UNIT 212 Sudbury, MA 
Owner: LIONSGATE PROPERTIES LLC  
Co-Owner: 
Mailing Address:

29 FARRAGUT RD 
BOSTON, MA 02127

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-213 
Prop Location: 111 BOSTON POST RD UNIT 213 Sudbury, MA 
Owner: HOWE DEVELOPMENT CORP  
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Co-Owner: 
Mailing Address:

111 BOSTON POST RD STE 213 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-214 
Prop Location: 111 BOSTON POST RD UNIT 214 Sudbury, MA 
Owner: ABC SOILS INC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD 214 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-215 
Prop Location: 111 BOSTON POST RD UNIT 215 Sudbury, MA 
Owner: K.A.B. & J .C.J. LLC  
Co-Owner: 
Mailing Address:

111 BOSTON POST RD U215 
SUDBURY, MA 01776

----------------------------------------------- 

----------------------------------------------- 
Prop ID: K11-0100-0-216 
Prop Location: 111 BOSTON POST RD UNIT 216 Sudbury, MA 
Owner: SAI LUNG LLC  
Co-Owner: 
Mailing Address:

P.O. BOX 329 
WAYLAND, MA 01778

----------------------------------------------- 
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November 19, 2020  25638 
 
 
Mr. John Welch 
Herb Chambers of Sudbury 
259 McGrath Hwy 
Somerville, MA  02143 
 
RE: 105 Boston Post Road, Sudbury – Wetland Resource Area Delineation Review 
 
Dear Mr. Welch, 
 
DGT Associates performed a review of the delineation of the boundaries of the Bordering 
Vegetated Wetlands (BVW) and Bordering Land Subject to Flooding (BLSF) at the subject 
property on September 25, 2020.  The review of the delineations were performed by this writer, 
Fredric King, Senior Wetland Specialist.  
 
The BVW delineation was performed by James Hall, PWS of CHA Consultants in October of 
2019 to define Bordering Vegetated Wetland (BVW) Boundaries under the Mass. Wetlands 
Protection Act for use in the planning for a possible redevelopment of the property.  Prior to the 
DGT review, surveyors from CHA Consulting re-staked and marked the delineation flagging to 
refresh the line.  The BVW boundary is shown on the Existing Conditions Boundary Plan by 
CHA Consulting dated 11/12/2019. 
 
The above plan also shows the elevation of the 100 Year Flood (1% chance of flooding) from the 
current FEMA Flood Hazard Map and Profile data for “Land Subject To Flooding” under the 
Mass. Wetlands Protection Act. 
 
GENERAL SITE DESCRIPTION: 
 
The project site is a 3.4 acre tract of land at 105 Boston Post Road in Sudbury, Massachusetts.  
The land contains 3 buildings that were formerly used as a maintenance and salt storage facility 
by the Mass. DOT with associated driveways, paved and gravel parking lots, septic system and 
utilities.  The major portion of the site is developed for that use. 
 
The site is in the watershed of Wash Brook located approximately 1000 feet south of the site.  
Wetland resource areas including Bordering Land Subject to Flooding (associated with the 
Sudbury River), and Bordering Vegetated Wetlands are located just off the site on abutting 
property to the south.  The natural BVWs include shallow marshes and shrub swamps. 
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SOILS 

The NRCS Web Soil Survey1 indicates the near-surface soils (within about 70 inches from 
ground surface) at the site are classified as “Udorthents Urban Land Complex” within the 
developed (upland) portions of the site.  The natural wetland areas are identified as “Freetown 
Muck”. 

 
WETLAND RESOURCE AREAS 
 
BORDERING VEGETATED WETLANDS (BVW) REVIEW. 
 
Per your request, DGT reviewed the delineation of Bordering Vegetated Wetlands that was 
previously performed by James Hall, PWS of CHA Consultants.  This review was performed by 
this writer, Fredric King on September 25, 2020. 
 
The BVWs at this site is located just off the site on the abutting property to the south.  The 
delineation was marked by stakes and survey flagging numbered WF A-1 to WF A-29 and are 
shown on the survey plan.  The boundary is on a steep fill slope into the wetland area.  The 
majority of the wetland is a shallow marsh with a predominance of Common Reed (Phragmites 
australis) at this location.  I found that the wetland boundary is easily determined by simple 
direct observation due to the steep fill bank that ends at the wetland.   
 
The delineation is generally marked a few feet up the fill embankment and I had no disagreement 
with any of the flagged locations. 
 
BORDERING LAND SUBJECT TO FLOODING REVIEW 
 
The site is shown on the latest FEMA National Flood Insurance Program mapping as being in a 
Flood Zone AE.  The elevation of the 100 year (1% chance of flooding) has been determined by 
the FEMA Flood Study Profile Data as Elevation 121.0 (1988 NAVD).  According to FEMA, the 
elevation of the flooding in this area is the result of the backwater of the Sudbury River flooding.  
The topographic survey of the site by CHA is on this datum and the 121.0 contour is shown on 
the survey plan. 
 
The boundary of BLSF is the 121 foot contour and this contour comes into the subject property 
along the southwest corner.  DGT reviewed the FEMA mapping and Flood Profile information 
and concur with the CHA mapping. 
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NATURAL HERITAGE ENDANGERED SPECIES 
 
According to the latest Mass. Division of Fisheries and Wildlife - Natural Heritage Program 
mapping, the southeastern portion of the site is in an area of “Priority Habitat of Rare Species” 
(Identified as PH 1434).  This same area is also identified as an area of “Estimated Habitat of 
Rare Wetland Wildlife”.   
 
There are no officially “Certified Vernal Pools” in the vicinity of the site.  However, the NHESP 
does identify the small ponding area on abutting property off the site to the south within the 
wetland area as a “Potential Vernal Pool”.  Note that during a Wetlands Filing for the abutting 
property in 2002 and 2003 (Ref DEP File #301-726), an investigation was conducted on the 
small pool mentioned above.  This ponding area was found to provide vernal pool habitat. 
 
 
Please note that the delineations performed are based on best professional judgment and 
interpretation per the applicable regulatory guidelines.  The delineations are not an official 
“Determination” under the applicable wetlands laws and regulations until accepted by the 
Conservation Commission or Mass. DEP through the filing of an Abbreviated Notice of 
Resource Area Delineation or a Notice of Intent under the Mass. Wetlands Protection Act and 
local wetlands laws and regulations. 
 
 
If you have any questions regarding the delineation or this report, please contact me. 
 
 
 
Sincerely, 
DGT Associates 
 
 
 
Fredric W. King, PE 
Senior Engineer & 
 Wetland Specialist 
 
 
Attachments: 1.  Locus Map 
  2.  Natural Heritage (NHESP Map) 
   

           Fredric W. King
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ATTACHMENT 4 
EXISTING CONDITIONS PLAN 
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LONG-TERM STORMWATER OPERATION & MAINTENANCE PLAN  
 

HERB CHAMBERS OF SUDBURY, INC. 
105 BOSTON POST ROAD 

SUDBURY, MA 01776 
 

 
PROJECT OVERVIEW: 
 
The proposed project consists of the construction of an inventory lot for the Herb Chambers of 
Sudbury, Inc. at the former MA DOT site in Sudbury, Massachusetts. Proposed work also 
includes the renovation of the existing 2-story metal structure to a vehicle service building, as 
well as designated parking for employees and vehicle service customers. The project has been 
designed to comply with the Massachusetts Stormwater Management Regulations.    

 
Appended to this document is a sample maintenance form and a chart describing the 
anticipated frequency of tasks.   

 
OWNER AND RESPONSIBLE PARTY: 

 
Current Land Owners: 
Herb Chambers 83 Boston Post 
83 Boston Post Road 
Sudbury, MA 01776 

    
Proposed Site Contractor: 
TBD 

 
For any service beyond the service ability of staff on site for Herb Chambers, there will 
be subcontracting to the appropriate vendors such as street sweeping, catch basin and 
water quality unit cleaning, etc.   

 
CONSTRUCTION MANAGEMENT: 
 
A construction manager with adequate knowledge and experience on projects of similar size 
and scope shall be employed to oversee all site work related construction.  The contractor shall 
incorporate the appropriate techniques to control sediment and erosion pollution during 
construction in accordance with the Massachusetts Erosion and Sediment Control Guidelines for 
Urban and Suburban Areas and any conditions of approval from the local conservation 
commission.   
 
Care should be taken when constructing stormwater control structures. Light earth-moving 
equipment shall be used to excavate in the vicinity of the infiltration areas.  Use of heavy-
equipment causes excessive compaction of the soils beneath the basin resulting in reduced 



              
 

  
                  

infiltration capacity.  At no time shall temporary infiltration areas or settling basins be 
constructed in the vicinity of the proposed infiltration basins in order to prevent the soils from 
becoming clogged with sediment. 
 
ON-GOING MAINTENANCE CONTRACT 
 
The non-structural and structural approaches recommended below, as well as the required 
BMP maintenance, will be completed by the selected contractor.  In Adequate personnel with 
appropriate training and access to proper equipment will be available to complete the tasks.  
Future responsible parties must be notified of their responsibility to operate and maintain the 
system in perpetuity.  
 
MAINTENANCE LOG 

 
The Responsible Party shall develop and maintain a log of inspections, maintenance, repairs, 
and disposal (including location of disposal) during the life of the project.  Records will be 
maintained for at least 3 years and be made available to the Massachusetts Department of 
Environmental Protection or the Town of Sudbury in accordance with the provisions of the 
Massachusetts Stormwater Handbook.  A sample of such a maintenance log is provided. 

 
STORMWATER BMP MAINTENANCE 
 

The proposed stormwater management system has been designed with appropriate BMPs 
aimed at reducing the pollutants discharge based upon the intended use of the property.  All 
BMPs require regular maintenance to function as intended.  Some management measures have 
simple maintenance requirements; others are more involved.  The Responsible Party must have 
all BMPs regularly inspected to ensure they are operating properly on an as needed basis, 
including during runoff events exceeding 0.5 inches of rainfall.  

A description of the non-structural and structural approaches to be incorporated is indicated 
below.  The following best management practices are proposed to be incorporated into the 
stormwater management design to reduce source runoff and improve stormwater runoff 
discharge quality.  The Responsible Party will regularly inspect all BMPs to ensure they are 
operating properly.  If any deficiencies are identified during these inspections, action to resolve 
it will be initiated and documented on the maintenance log.  

 
STRUCTURAL BMPs 
 

Deep Sump Hooded Catch Basins and Area/Yard Drains 
 
On a regular basis the inlet pipe and outlet pipe shall be checked for debris and 
removed as necessary to ensure unobstructed flow of water.  Inspections shall occur at 
least four times per year, and at the end of the foliage and snow removal seasons. 
Inspections shall verify the tees are secure and free flowing.  Sediments must also be 
removed four times per year or whenever the depth of deposits is greater than or equal 



              
 

  
                  

to one half the depth from the bottom of the invert of the lowest pipe in the basin. 
Basins shall be cleaned using a vacuum pump.  All liquid shall be pumped from the sump 
of each basin at least once per year.  All sediments and hydrocarbons should be properly 
handled and disposed of in accordance with local, state and federal guidelines and 
regulations.    
 
Oil/Grit Separators 
 
At a minimum, oil grit separators should be inspected monthly and sediment, trash and 
pollutants shall be cleaned out at least twice per year. In areas of high sediment loading, 
inspect and clean inlets and outlets after every major storm. Basins shall be cleaned 
using a vacuum pump.  All sediments and hydrocarbons should be properly handled and 
disposed of in accordance with local, state and federal guidelines and regulations.    
 
Subsurface Detention System 
 
The subsurface system (retain-it, 3.5’ tall) has been designed with an access manhole to 
aid in the removal of sediment and debris. Preventative maintenance shall be 
performed in accordance with manufacturer’s instructions, which is enclosed in this 
section. Retain-it suggests periodic inspections with a greater number occurring during 
the systems start-up to identify any issues of concern as they may arise. Cleaning will 
take place at the completion of construction and as deemed necessary based on the 
inspections. Retain-it recommends use of a vacuum truck to suction the accumulated 
sediment, oils and greases, and trash and debris from the system. Oils and greases may 
additionally be handled by on-site staff utilizing absorbent products to soak up the oils. 
Refer to the enclosed “retain-it Owners Maintenance Manual.”  
 
Proprietary Water Quality Units 
 
Hydrodynamic Separators shall be maintained in accordance with the manufacturer’s 
recommendations. Refer to the enclosed “SciClone Operation & Maintenance” guide.    
Typically, a vacuum truck removes accumulated sediment and oil most efficiently. See 
maintenance documentation from the manufacturer.  Inspection should occur at least 
twice annually, once in the fall and then in the spring after the snow melts.  Ideally the 
unit should be checked frequently throughout the first year, and that will dictate the 
schedule going forward. All sediment and hydrocarbons should be properly handled and 
disposed of in accordance with local, state and federal guidelines and regulations.  
Cleaning will take place at the completion of construction and as deemed necessary 
based on the inspections and manufacturer’s requirements.   
 
 
 
 
 
 



              
 

  
                  

NON-STRUCTURAL BMPs 
 

Pavement Sweeping 
 
As street sweeping is a BMP under DEP guidelines, this non-structural BMP is an 
effective removal of Total Suspended Solids (TSS) in a comprehensive stormwater 
management program.  Litter and debris is to be regularly picked up and removed from 
the pavement and porous pavers. Paved areas are to be swept a minimum of quarterly 
per year. 

 
Pervious Areas and Slopes 

 
Runoff from pervious areas and slopes shall be directed over vegetated areas to 
promote settlement of suspended solids before entering a wetland or resource area. 
Steep pervious slopes will be permanently vegetated to dissipate energy and reduce 
potential erosion.  No constructed vegetated slopes should exceed 2H:1V. Slopes 
exceeding 2:1 shall be stabilized with rip-rap, jute netting or other similar measures to 
minimize the potential for future erosion.   

 
Drainage Control Structures, Flared End Sections, Trash Racks, Riprap Pads, Swales, and 
Level Spreader Splash Pads 
 
Basin control structures and flared end sections shall be inspected and any debris or 
growth surrounding or within these structures shall be removed.   Any/all debris or 
vegetation encroaching on the control structures our outfall components shall be 
removed or appropriately trimmed back to maintain the designed control elevation and 
flow patterns/cross section without impediment.  Inspection should occur twice 
annually, once in the fall and then in the spring after the snow melts.  Cleaning will take 
place at the completion of construction and as deemed necessary based on the 
inspections and manufacturer’s requirements.   
 
Porous Pavement 
Porous pavement sections on site shall be monitored annually and following any storms 
to ensure proper drainage and note any deterioration. The surface shall be cleaned 
using power washers to dislodge any trapped particles followed by a vacuum sweep of 
the area. Exfiltration capability shall be assessed minimum once a year and as needed if 
capacity is found to decline. Repair as necessary and reseed grass pavers if bare spots 
arise. 
 
Pest and Insect Control 
 

o As a first-line defense against pests/insects and weeds (the "First-Line 
Defense"), the party responsible for maintenance shall avoid the use of non-
organic pesticides, herbicides, fungicides and insecticides unless spot 
treatment is required for a specific control application. The owner shall not 



              
 

  
                  

be required to undertake extraordinary measures or incur unreasonable cost 
to locate, purchase or apply non-organic products. 
 

o If the First-Line Defense fails, as determined by the owner or party 
responsible for maintenance, in its sole but reasonable discretion, non-
organic approaches to pest/insect control may be used, the same to be 
applied by a professional licensed in the Commonwealth of 
Massachusetts, where required. But in no event shall such non-organic 
approaches be used within the 50ft. buffer zone to the wetlands, or within 
the Zone A. 

 
Waste Management 
 
Solid waste and recycling will be contained in dumpsters for routine and regular 
trash pickup.    
 
Snow Removal 
 
There shall be no plowing of stockpiling of snow within any resource areas. Deicing 
compounds must be stored or sheltered on impervious pads (i.e. in the maintenance 
facility).  No de-icing compounds shall be stored or utilized in wetland resource areas 
nor the 50-foot buffer.  Snow that is plowed from the paved driveway surfaces shall be 
plowed to the edges of the pavement.  When capacity of these areas is exceeded, 
accumulated snow shall be removed or a sector of designated trailer parking spaces 
shall be utilized to stockpile snow on-site. Refer to the enclosed O&M Map which 
identifies location of BMPs and provides additional Snow Removal information.   
 
It is anticipated the Sudbury Conservation Commission will include a condition of 
approval regarding prohibition of the use of de-icing chemicals except for magnesium 
acetate or an alternate approved by the Commission.  Refer to the Order of Conditions 
issued by the Commission.  Further approvals may be required should the Applicant 
wish to propose the use of alternate deicing materials other than what is ultimately 
conditioned in the Order 

 
Hazardous Waste and Spill Control Containment 

 
In the event of a discharge or spill of oil or another hazardous material, outlets to 
stormwater management facilities immediately downstream of the spill shall 
be plugged so that hazardous materials do not enter the system.  In the event of a 
discharge of oil or other hazardous material, responsible facility personnel shall 
notify the appropriate state agencies, the Town of Sudbury DPW and the EPA 
National Response Center 1-800-424-8802 shall be notified.  All hazardous waste 
materiaIs will be disposed of in a manner specified by local, state and/or federal 
regulations and by the manufacturer of such products.     



              
 

  
                  

Stormwater BMP Inspection and Maintenance Log 
 

Facility Name 
 
Address 
 
Begin Date        End Date 
 

 
Date BMP 

ID# 
BMP Description Inspected 

by: 
Cause for 
Inspection 

Exceptions 
Noted 

Comments and  
Actions Taken 

       

       

       

       

       

       

       

       

       

 
Instructions: Record all inspections and maintenance for all treatment BMPs on this form. Use additional 
log sheets and/or attach extended comments or documentation as necessary. Submit a copy of the completed 
log with the annual independent inspectors’ report to the municipality and start a new log at that time. 

BMP ID# — Always use ID# from the Operation and Maintenance Manual. 
Inspected by — Note all inspections and maintenance on this form, including the required independent 
annual inspection. 
Cause for inspection — Note if the inspection is routine, pre-rainy-season, post-storm, annual, or in 
response to a noted problem or complaint. 
Exceptions noted — Note any condition that requires correction or indicates a need for maintenance. 
Comments and actions taken — Describe any maintenance done and need for follow-up. 



              
 

  
                  

Stormwater BMP Inspection Matrix 
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PHOTO 1
MAIN DRIVE AISLE AT NORTHERN EDGE OF THE PROPERTY LOOKING EAST.

PHOTO 2
ENTRY DRIVEWAY. PHOTO TAKEN LOOKING SOUTH FROM BOSTON POST ROAD.



PHOTO 3
NORTHEAST CORNER OF SERVICE GARAGE LOOKING TOWARDS THE HERB CHAMBERS JAGUAR/LAND ROVER DEALERSHIP.

PHOTO 4
NORTHEAST CORNER OF SERVICE GARAGE LOOKING TO SOUTH OF SITE.



PHOTO 5
EASTERN SIDE OF SERVICE GARAGE.

PHOTO 6
PARKING AREA TO EAST OF STOCKPILE" HILL.



PHOTO 7
PARKING AREA TO EAST OF "STOCKPILE" HILL.

PHOTO 8
PARKING AREA TO EAST OF "STOCKPILE" HILL.



PHOTO 9
MAIN DRIVE AISLE TO THE SOUTH OF THE SITE ADJACENT TO THE WETLANDS.

PHOTO 10
PARKING LOT AT SOUTHERN EDGE OF THE SITE ADJACENT TO THE WETLANDS.
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PHOTO 11
PARKING LOT AT SOUTHERN EDGE OF THE SITE ADJACENT TO THE WETLANDS.

PHOTO 12
PARKING LOT AT SOUTHERN EDGE OF THE SITE ADJACENT TO THE WETLANDS.
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PHOTO 13
CONNECTION DRIVEWAY TO JAGUAR/LAND ROVER AND SURROUNDING AREA.

PHOTO 14
MAIN DRIVE AISLE AT SOUTHWEST CORNER OF PARCEL LOOKING EAST.
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PHOTO 15
MAIN DRIVE AISLE AT SOUTHWEST EDGE OF PARCEL LOOKING NORTH TOWARDS THE "STOCKPILE" HILL.

PHOTO 16
MAIN DRIVE AISLE AT WEST EDGE OF PARCEL LOOKING NORTH.



PHOTO 17
TOP OF "STOCKPILE" HILL, LOOKING SOUTH.

PHOTO 18
MAIN ENTRY / BOSTON POST ROAD.
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1.  THE CONTRACTOR SHALL VERIFY EXISTING GRADES  THE CONTRACTOR SHALL VERIFY EXISTING GRADES IN THE FIELD AND REPORT ANY DISCREPANCIES IMMEDIATELY TO THE OWNER OR HIS REPRESENTATIVE.    2.  EXCAVATION REQUIRED WITHIN THE PROXIMITY OF  EXCAVATION REQUIRED WITHIN THE PROXIMITY OF EXISTING UTILITY LINES SHALL BE DONE BY HAND.  CONTRACTOR SHALL REPAIR ANY DAMAGE TO EXISTING UTILITY LINES OR STRUCTURES INCURRED DURING CONSTRUCTION OPERATIONS AT NO COST TO THE OWNER.  3.  PITCH EVENLY BETWEEN SPOT GRADES.  GRADE  PITCH EVENLY BETWEEN SPOT GRADES.  GRADE ALL AREAS TO DRAIN.  ALL PAVED AREAS MUST PITCH TO  DRAIN AT A MINIMUM OF 1/8'' PER FOOT UNLESS OTHERWISE SPECIFIED.  ANY DISCREPANCIES NOT ALLOWING THIS MINIMUM  PITCH SHALL BE REPORTED TO THE OWNER OR HIS REPRESENTATIVE PRIOR TO CONTINUING WORK.  4.  ALL SITEWORK SHALL CONFORM TO THE CONTRACT  ALL SITEWORK SHALL CONFORM TO THE CONTRACT DOCUMENTS AND SHALL COMPLY WITH APPLICABLE CODES AND REGULATIONS, AND THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP) PREPARED FOR THE  PROJECT.  5.  DURING THE PROGRESS OF THE WORK, THE  DURING THE PROGRESS OF THE WORK, THE CONTRACTOR MAY BE REQUIRED TO EXCAVATE ADDITIONAL TEST PITS FOR THE PURPOSE OF LOCATING UNDERGROUND UTILITIES OR STRUCTURES AS AN AID IN ESTABLISHING THE  PRECISE LOCATION OF NEW WORK.  THIS WORK IS TO BE PERFORMED AT NO ADDITIONAL COST TO THE OWNER.  TEST PITS SHALL BE BACKFILLED, AS SOON AS THE DESIRED INFORMATION HAS BEEN OBTAINED.  6.  PROTECT STRUCTURES, UTILITIES, SIDEWALKS,  PROTECT STRUCTURES, UTILITIES, SIDEWALKS, PAVEMENTS AND OTHER FACILITIES FROM DAMAGE CAUSED BY SETTLEMENT, LATERAL MOVEMENT, UNDERMINING, WASHOUT AND OTHER HAZARDS CREATED BY CONTRACTOR OPERATIONS. 7.  UNLESS DIRECTED OTHERWISE, ALL EXISTING TURF  UNLESS DIRECTED OTHERWISE, ALL EXISTING TURF OR VEGETATED AREAS WITHIN THE PROPOSED LIMITS OF WORK FOR EXCAVATION, GRADING, OR IMPROVEMENT SHALL BE CLEARED AND GRUBBED.  WITHIN THE CLEARING AND GRUBBING AREA, REMOVE ALL TREES, SHRUBS AND ROOTS UNLESS DESIGNATED OTHERWISE. CLEARING SHALL INCLUDE THE FELLING, CUTTING AND OFF-SITE DISPOSAL OF ALL TREES, SHRUBS, STUMPS AND VEGETATIVE DEBRIS PRODUCED THROUGH THE CLEARING OPERATIONS.  8.  FILL DEPRESSIONS CAUSED BY TEST PITS AND  FILL DEPRESSIONS CAUSED BY TEST PITS AND CLEARING AND GRUBBING OPERATIONS WITH SATISFACTORY SOIL MATERIAL UNLESS FURTHER EXCAVATION OR EARTHWORK IS INDICATED.  9.  THE CONTRACTOR SHALL PREVENT SURFACE  THE CONTRACTOR SHALL PREVENT SURFACE WATER AND SUBSURFACE OR GROUNDWATER FROM FLOWING INTO  EXCAVATIONS OR EARTHWORK AREAS WHICH WOULD CAUSE FLOODING OF THE PROJECT SITE AND SURROUNDING AREA, OR SOFTENING OR LOOSENING OF THE SOIL AT EXCAVATION OR EARTHWORK SUB-GRADES.  10. THE CONTRACTOR SHALL PROVIDE, INSTALL, THE CONTRACTOR SHALL PROVIDE, INSTALL, OPERATE, MAINTAIN AND REMOVE ADEQUATE AND SATISFACTORY DEWATERING SYSTEMS AND DRAINAGE OF EXCAVATIONS TO PERMIT CONSTRUCTION TO PROCEED "IN THE DRY".  THE CONTRACTOR SHALL ASSUME ALL RESPONSIBILITY FOR THE ADEQUACY OF THE METHODS, MATERIALS AND EQUIPMENT EMPLOYED.  THE CONTRACTOR SHALL BEAR THE FULL COST OF PROVIDING ALL NECESSARY DEWATERING.  11. THE CONTRACTOR SHALL PROHIBIT SEEPAGE, GROUNDWATER FLOW OR SURFACE INFILTRATION AND RUNOFF FROM  UNDERMINING OR OTHERWISE DAMAGING ADJACENT STRUCTURES AND UTILITIES.  12. ANY WATER PUMPED FROM EXCAVATIONS WILL BE CONVEYED BY HOSE TO AN UPLAND AREA AND DISCHARGED INTO HAYBALE CORRALS OR SEDIMENTATION BAGS.  13. PAVING, CONCRETE WORK AND BASE COURSE PREPARATION SHALL BE DONE ONLY AFTER EXCAVATION AND CONSTRUCTION WORK WHICH MIGHT INJURE THEM HAS BEEN COMPLETED.  DAMAGE CAUSED DURING CONSTRUCTION SHALL BE REPAIRED BEFORE ACCEPTANCE.  14. PAVEMENT OR BASE MATERIALS SHALL NOT BE PLACED ON A MUDDY OR FROZEN SUBGRADE.  15. ESTABLISHMENT OF GRADES, GRADE CONTROL, AND CONFORMANCE TO REQUIRED GRADE TOLERANCES SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.  16. PROTECT GRADED, FINISHED OR PAVED AREAS FROM DAMAGE AND KEEP THEM FREE OF TRASH AND DEBRIS RESULTING FROM CONSTRUCTION OPERATIONS. REPAIR AND RE-ESTABLISH GRADES IN SETTLED, ERODED AND  RUTTED AREAS.  17. PAVEMENT EXCAVATED DURING UTILITY CONSTRUCTION, WHETHER ON THE SITE OR ADJACENT PROPERTIES, SHALL BE RESTORED AND MATCHED WITH EXACTLY THE SAME MATERIALS AND TOLERANCES AS PRIOR TO DISRUPTION,  AT NO ADDITIONAL COST TO THE OWNER, OR ADJACENT PROPERTY OWNERS.  18. STONE USED FOR MACHINE PLACED RIP-RAP SHALL BE REASONABLY WELL GRADED, HARD, DURABLE, ANGULAR IN  SHAPE, RESISTANT TO WEATHERING AND FREE FROM ORGANIC MATERIAL.  ROUNDED STONES OR BOULDERS ARE  NOT ACCEPTABLE.  THE MINIMUM WEIGHT OF THE STONE SHALL BE 155 POUNDS PER CUBIC FOOT. STONE SHALL  BE PLACED IN CONFORMANCE WITH THE LINES, GRADES AND THICKNESSES SHOWN ON THE DRAWINGS. 19. AT ALL LOCATIONS WHERE EXISTING CURBING OR PAVEMENT ABUTS NEW CONSTRUCTION, THE EDGE OF THE EXISTING CURB OR PAVEMENT SHALL BE SAW CUT TO A CLEAN, SMOOTH EDGE.  BLEND NEW PAVEMENT, CURBS AND EARTHWORK SMOOTHLY INTO EXISTING BY MATCHING LINES, GRADES AND JOINTS.  20. ALL RIP RAP STONE SHALL BE HAND CHINKED AND SHALL CONFORM TO MASSACHUSETTS HIGHWAY DEPARTMENT STANDARDS.
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1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THAT THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS DO NOT CONFLICT WITH ANY KNOWN EXISTING  OR OTHER PROPOSED IMPROVEMENTS.  IF ANY CONFLICTS ARE DISCOVERED, THE CONTRACTOR SHALL NOTIFY THE OWNER AND THE ENGINEER PRIOR TO INSTALLATION OF ANY PORTION OF THE SITE WORK WHICH WOULD BE AFFECTED.  2. AT ALL LOCATIONS WHERE EXISTING CURBING OR AT ALL LOCATIONS WHERE EXISTING CURBING OR PAVEMENT ABUTS NEW CONSTRUCTION, THE EDGE OF THE EXISTING CURB OR PAVEMENT SHALL BE SAW CUT TO A CLEAN, SMOOTH EDGE.  BLEND NEW PAVEMENT, CURBS AND EARTHWORK SMOOTHLY INTO EXISTING BY MATCHING LINES, GRADES AND JOINTS.  3. THE CONTRACTOR SHALL MAKE ALL ARRANGEMENTS THE CONTRACTOR SHALL MAKE ALL ARRANGEMENTS FOR THE ALTERATION AND ADJUSTMENT OF GAS, ELECTRIC, TELEPHONE AND ANY OTHER PRIVATE UTILITIES BY THE UTILITY COMPANIES, AS REQUIRED.  WHERE AN EXISTING UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED WORK, THE LOCATION, ELEVATION AND SIZE OF THE UTILITY SHALL BE ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE INFORMATION FURNISHED TO THE OWNER AND ARCHITECT FOR RESOLUTION.  4. ALL UTILITY COVERS, GRATES, ETC. SHALL BE ALL UTILITY COVERS, GRATES, ETC. SHALL BE ADJUSTED TO BE FLUSH WITH THE PAVEMENT FINISH GRADE UNLESS OTHERWISE NOTED.  RIM ELEVATIONS OF DRAINAGE STRUCTURES AND MANHOLES ARE APPROXIMATE.  5. CONTRACTOR SHALL MAINTAIN POSITIVE DRAINAGE CONTRACTOR SHALL MAINTAIN POSITIVE DRAINAGE AWAY FROM ALL BUILDING FOUNDATIONS, STRUCTURES AND PLANTING BEDS.  PITCH EVENLY BETWEEN SPOT GRADES.  6. THE CONTRACTOR SHALL PRESERVE FROM DAMAGE THE CONTRACTOR SHALL PRESERVE FROM DAMAGE ALL VEGETATION DESIGNATED TO REMAIN AS SHOWN ON THE DRAWINGS, FLAGGED IN THE FIELD OR AS DIRECTED BY THE LANDSCAPE  ARCHITECT.  THE LIMIT OF CLEARING SHALL BE IN ACCORDANCE WITH LIMIT OF WORK AS SHOWN  ON THE DRAWINGS, UNLESS OTHERWISE SPECIFIED.  NO TREES SHALL BE CUT, REMOVED, DESTROYED OR TRIMMED OUTSIDE THE LIMIT OF WORK WITHOUT APPROVAL OF THE OWNER AND THE TOWN OF SUDBURY PLANNING BOARD.  7. THE CONTRACTOR SHALL ALTER THE MASONRY OF THE THE CONTRACTOR SHALL ALTER THE MASONRY OF THE TOP SECTION OF ALL EXISTING DRAINAGE STRUCTURES AS NECESSARY FOR CHANGES IN GRADE, AND RESET ALL WATER AND DRAINAGE FRAMES, GRATES AND BOXES TO THE PROPOSED FINISH SURFACE GRADE. 8. UNDERGROUND UTILITIES WERE COMPILED FROM UNDERGROUND UTILITIES WERE COMPILED FROM AVAILABLE RECORD PLANS OF UTILITY COMPANIES AND PUBLIC AGENCIES AND ARE APPROXIMATE AND ASSUMED.  BEFORE COMMENCING SITE WORK IN ANY AREA, CONTACT "DIG SAFE" AT 1-888-344-7233 TO ACCURATELY LOCATE UNDERGROUND UTILITIES.  ANY DAMAGE TO EXISTING UTILITIES OR STRUCTURES SHALL BE THE CONTRACTOR'S RESPONSIBILITY.  NO EXCAVATION SHALL BE DONE UNTIL UTILITY COMPANIES ARE PROPERLY NOTIFIED IN ADVANCE.  9. ALL SITEWORK SHALL CONFORM TO THE CONTRACT ALL SITEWORK SHALL CONFORM TO THE CONTRACT DOCUMENTS AND SHALL COMPLY WITH APPLICABLE CODES AND REGULATIONS, AND THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP) PREPARED FOR THE PROJECT.  THE CONTRACTOR SHALL MAKE ALL NOTIFICATIONS REQUIRED FOR INSPECTIONS AND TESTING ASSOCIATED WITH SUCH.    10. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND CONSTRUCTION SHALL COMPLY WITH ALL TOWN OF SUDBURY DEPARTMENT OF PUBLIC WORKS FOR PAVING, PAVEMENT CUTTING, EXCAVATION, UTILITY CONNECTIONS, BACKFILLING, AND PATCHING. 11. ALL RIP RAP STONE SHALL BE HAND CHINKED AND ALL RIP RAP STONE SHALL BE HAND CHINKED AND SHALL CONFORM TO MASSACHUSETTS HIGHWAY DEPARTMENT STANDARDS. 12. SIZES OF DOMESTIC AND FIRE WATER SERVICES TO SIZES OF DOMESTIC AND FIRE WATER SERVICES TO BE DETERMINED BY PROJECT MEP ENGINEER AND FIRE PROTECTION ENGINEER. 13. REFER TO PROPOSED SUBSURFACE DISPOSAL PLAN REFER TO PROPOSED SUBSURFACE DISPOSAL PLAN FOR SEPTIC SYSTEM DETAILS. 14. CONTRACTOR IS CAUTIONED THAT NOT EVERY FITTING CONTRACTOR IS CAUTIONED THAT NOT EVERY FITTING ON THE WATER AND FIRE SERVICE ARE LABELED. TYPICAL FITTINGS ARE LABELED FROM TIME TO TIME, HOWEVER THE INTENT OF THESE DRAWINGS IS THAT THE CONTRACTOR PROVIDE A COMPLETE WORKING SYSTEM, INCLUSIVE OF ALL COMPONENTS NECESSARY TO CONSTRUCT , OPERATE AND MAINTAIN  BOTH THE FIRE AND WATER SYSTEMS. 15. LOCATION OF ELECTRICAL  AND TELECOM SYSTEMS LOCATION OF ELECTRICAL  AND TELECOM SYSTEMS ARE APPROXIMATE. REFER TO FINAL ELECTRICAL SITE PLANS FOR DETAIL INFORMATION AND LOCATION OF ALL ELECTRIC, TELECOM, CABLE AND EQUIPMENTS. 
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DESIGN FLOW: SERVICE:  15 GPD PER EMPLOYEE 15 GPD PER EMPLOYEE 8 EMPLOYEES x (15 GPD ÷ 1 EMPLOYEE) = 120 GPD  120 GPD ÷ .74 GPD/SF = 162 SF FLOW PROVIDED: 2 x 25 x (2 x 1.5 + 4) x .74 GPD/SF =259 GPD PROVIDED
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1. ALL PLANT MATERIAL SHALL CONFORM TO THE MINIMUM GUIDELINES ESTABLISHED BY THE AMERICAN STANDARD FOR NURSERY STOCK PUBLISHED BY THE AMERICAN ASSOCIATION OF NURSERYMEN, INC. 2. ALL PLANTING BEDS TO BE FILLED WITH SOIL AND CROWNED ABOVE ADJACENT LAWN OR IMPROVED AREAS.   3. ALL PLANTING BEDS TO BE MULCHED WITH AGED HARDWOOD BARK MULCH TO A DEPTH OF THREE (3) INCHES. PROVIDE FIVE (5) FOOT DIAMETER MULCH CIRCLE AROUND ALL INDIVIDUAL TREE PLANTINGS AND CONTINUOUS MULCH BED AROUND SHRUB PLANTINGS.  4. PLANT MATERIALS SHALL BEAR SAME RELATIONSHIP TO FINISH GRADE AS THEY BORE TO GRADE IN THE NURSERY.  5. SPACE PLANTS AT SCALED DISTANCES SHOWN ON DRAWINGS UNLESS OTHERWISE DETERMINED IN FIELD FOR SCREENING PURPOSES.  6. ANY PROPOSED SUBSTITUTION OF PLANT MATERIAL SHALL ONLY BE MADE AFTER PRIOR APPROVAL OF LANDSCAPE ARCHITECT OR OWNER'S REPRESENTATIVE.  7. ALL PLANT MATERIALS SHALL BE GUARANTEED FOR ONE YEAR FOLLOWING DATE OF FINAL WRITTEN ACCEPTANCE FROM THE OWNER OR HIS REPRESENTATIVE.  8. WARM SEASON GRASS MIX AREAS DEPICTED HEREIN SHALL NOT BE CONSTRUED AS THE FULL EXTENT REQUIRED; IN ADDITION TO AREAS INDICATED HEREIN, THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING WARM SEASON GRASS MIX FOR ALL STRIPPED GRAVEL PIT AREAS AND ALL AREAS DISTURBED DURING CONSTRUCTION WHICH MAY BE BEYOND THOSE INDICATED HEREIN. SOIL NOTES: 1. ALL AREAS DISTURBED BY CONSTRUCTION NOT DESIGNATED TO RECEIVE OTHER TREATMENT SHALL BE LOAMED A MINIMUM DEPTH AS SPECIFIED BELOW. TOPSOIL FOR THIS PURPOSE SHALL BE TESTED BY AN APPROVED SOIL TESTING LABORATORY AND SHALL MEET THE FOLLOWING MINIMUM STANDARDS: a)TEXTURE: FINE SANDY LOAM OR SANDY LOAM, AS DETERMINED BY MECHANICAL ANALYSIS AND BASED ON THE USDA STANDARD SOIL CLASSIFICATION SYSTEM.     b)ACIDITY: SOIL REACTION SHALL BE IN THE RANGE OF 5.5 TO 7.6, OR SHALL BE AMENDED TO MEET THIS RANGE.     c)ORGANIC MATTER: TOPSOIL SHALL HAVE A RANGE BETWEEN 10% AND 20% ORGANIC MATTER CONTENT BASED ON THE LOSS ON IGNITION OF OVEN-DRIED SAMPLES. TOPSOIL SHALL BE SPREAD TO A MINIMUM DEPTH OF SIX (6) INCHES AFTER SETTLING ON ALL TURFGRASS LAWN AREAS ADJACENT TO THE BUILDING, AS INDICATED IN THE PROJECT LEGEND. TOPSOIL SHALL BE SPREAD TO A MINIMUM DEPTH OF FOUR (4) INCHES AFTER SETTLING ON ALL GRAVEL PIT RECLAMATION AREAS, WARM SEASON GRASS MIX AREAS AND OTHER DISTURBED AREAS. PLANTING MIX:  MIX THE SPECIFIED MATERIALS ON-SITE IN THE :  MIX THE SPECIFIED MATERIALS ON-SITE IN THE FOLLOWING PROPORTIONS:   3 PARTS  TOPSOIL AS SPECIFIED ABOVE, 1 PART PEAT MOSS, 1 PART SAND, WITH 5 POUNDS OF SUPERPHOSPHATE/CUBIC YARD OF MIXTURE  (ONLY IF PLANTS ARE INSTALLED IN SPRING).  ALL AMENDMENTS SHALL BE THOROUGHLY INCORPORATED INTO MIXTURE TO ASSURE UNIFORM DISTRIBUTION. PLANTING MIX SHALL BE USED TO BACKFILL ALL TREE AND SHRUB PLANTING HOLES, AS INDICATED IN THE PLANTING DETAILS, AND SHALL BE SPREAD TO A MINIMUM DEPTH OF FOUR (4) INCHES. BASIN MIX:  MIX THE SPECIFIED MATERIALS ON-SITE IN THE :  MIX THE SPECIFIED MATERIALS ON-SITE IN THE FOLLOWING PROPORTIONS:   1 PART  TOPSOIL, 1 PART PEAT MOSS, 1 PART SAND, WITH 5 POUNDS OF SUPERPHOSPHATE/CUBIC YARD OF MIXTURE  (ONLY IF PLANTS ARE INSTALLED IN SPRING).  ALL AMENDMENTS SHALL BE THOROUGHLY INCORPORATED INTO MIXTURE TO ASSURE UNIFORM DISTRIBUTION.  BASIN MIX SHALL BE SPREAD TO A MINIMUM DEPTH OF SIX (6) INCHES AFTER SETTLING ON ALL DETENTION BASIN BOTTOMS AND SLOPES. SEED MIX NOTES:  1. SEED ALL TURFGRASS LAWN AREAS, AS INDICATED IN THE SEED ALL TURFGRASS LAWN AREAS, AS INDICATED IN THE PROJECT LEGEND, WITH A DROUGHT TOLERANT, HIGH-FESCUE TURFGRASS SEED MIX SUCH AS PEARL'S PREMIUM GRASS SEED BY PEARL'S PREMIUM, WAYLAND, MA; ENVIROTURF BY BLUESTEM NURSERY, LAURIER, WA; ECO-LAWN BY WILDFLOWER FARM, COLDWATER, ONT, CAN; OR APPROVED EQUAL, APPLIED AT SEED PRODUCER'S RECOMMENDED RATE.  2. SEED ALL STORMWATER DETENTION BASIN AREAS  WITH SEED ALL STORMWATER DETENTION BASIN AREAS  WITH "NEW ENGLAND EROSION CONTROL/ RESTORATION MIX FOR DETENTION BASINS AND MOIST SITES" BY NEW ENGLAND WETLAND PLANTS OR APPROVED EQUAL, PER MANUFACTURER'S RECOMMENDATIONS.  3. SEED ALL GRAVEL PIT RESTORATION AREAS AND OTHER SEED ALL GRAVEL PIT RESTORATION AREAS AND OTHER DISTURBED AREAS WITH "NEW ENGLAND NATIVE WARM SEASON GRASS MIX" BY NEW ENGLAND WETLAND PLANTS, AMHERST, MA, OR APPROVED EQUAL, PER MANUFACTURER'S RECOMMENDATIONS.  WARM SEASON SEEDING PROGRAM WILL LIKELY TAKE 2-3 GROWING SEASONS UNTIL GOOD GROWTH IS ESTABLISHED. RESTORATION OF ALL GRAVEL PIT RESTORATION AREAS SHALL BE UNDERTAKEN IN ACCORDANCE WITH THE MASSACHUSETTS EROSION AND SEDIMENT CONTROL GUIDELINES FOR URBAN AND SUBURBAN AREAS, BEST MANAGEMENT PRACTICES FOR SAND AND GRAVEL PITS, MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION, MAY, 2003. 4. MULCH ALL SEEDED AREAS WITH 500-700 LBS. OF MULCH ALL SEEDED AREAS WITH 500-700 LBS. OF SALTMARSH HAY OR WEED-FREE STRAW PER ACRE, SPREAD EVENLY. ALL SLOPES OF 3:1 OR GREATER, AFTER BEING LOAMED, SEEDED, AND MULCHED, SHALL BE COVERED WITH JUTE OR BIODEGRADABLE TOBACCO NETTING SECURELY ANCHORED TO THE SLOPE. OVERLAP A NETTING JOINTS A MINIMUM OF 4" AND SECURE WITH A DOUBLE ROW OF STAPLES.* 5. MAINTENANCE OF SEED AREAS SHALL CONSIST OF WATERING, MAINTENANCE OF SEED AREAS SHALL CONSIST OF WATERING, WEEDING, CURING, REPAIR OF ALL EROSION, AND RESEEDING AS NECESSARY TO ESTABLISH A UNIFORM STAND OF GRASS. LAWNS SHALL BE WATERED IN A SATISFACTORY MANNER DURING AND IMMEDIATELY AFTER PLANTING, AND NOT LESS THAN TWICE PER WEEK UNTIL FINAL ACCEPTANCE. ALL AREAS WHICH FAIL TO SHOW A UNIFORM STAND OF GRASS FOR ANY REASON SHALL BE RESEEDED REPEATEDLY UNTIL A UNIFORM STAND IS ATTAINED.  6. HYDROSEEDING IS AN ACCEPTABLE ALTERNATE METHOD OF HYDROSEEDING IS AN ACCEPTABLE ALTERNATE METHOD OF SEEDING, IF UNDERTAKEN IN ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS: -MATERIALS FOR HYDROSEEDING SHALL INCLUDE TACKIFIER, WOOD CELLULOSE FIBER MULCH,  FERTILIZER, GROUND FERTILIZER, GROUND LIMESTONE AND WATER.      -PROVIDE JUTE MATTING OR BIODEGRADABLE TOBACCO NETTING ON ALL SLOPES EQUAL TO OR  GREATER THAN 3:1.  GREATER THAN 3:1.  JUTE MATTING SHALL BE C-JUTE BY CONTECH CONSTRUCTION PRODUCTS,  INC, GEOJUTE BY BELTON INDUSTRIES OR INC, GEOJUTE BY BELTON INDUSTRIES OR APPROVED EQUAL.*        -IF PROJECT SCHEDULE REQUIRES SEEDING TO BE PERFORMED AFTER OCTOBER 15 UNTIL MARCH  31, THE 31, THE FOLLOWING IS REQUIRED:  AFTER HYDROSEEDING/SEEDING, THOSE VEGETATED AREAS  WHICH HAVE A SLOPE EQUAL TO OR STEEPER WHICH HAVE A SLOPE EQUAL TO OR STEEPER THAN 4:1 SHALL BE COVERED WITH JUTE   MATTING AND MATTING AND STAPLED IN PLACE PER MANUFACTURERS REQUIREMENTS.  PRECAUTIONS SHALL  BE TAKEN TO MINIMIZE DISTURBANCE OF BE TAKEN TO MINIMIZE DISTURBANCE OF THE HYDROSEED/SEED WHEN INSTALLING THE JUTE.*      -HYDROSEEDING/ SEEDING MIXTURE:      -TACKIFER: APPLY AT A RATE OF 60 GALLONS PER ACRE.       -WOOD CELLULOSE FIBER MULCH:  APPLY AT A RATE OF 2,000 POUNDS PER ACRE.      -APPLY FERTILIZER AND LIMESTONE AT RATES DETERMINED BY SOIL ANALYSIS *STRAW MULCH AND NETTING ON SLOPES 3:1 OR GREATER IS NOT REQUIRED  ON HYDROSEEDING OPERATIONS IF SLOPES ARE SPRAYED WITH A BONDED  FIBER MATRIX MULCH, SUCH AS FLEXTERRA BY PROFILE PRODUCTS, LLC,  HYDROSTRAW BFM BY HYDROSTATION, INC., OR APPROVED EQUAL, INSTALLED  IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS. 
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 CONCRETE TRANSFORMER/ MECHANICAL PAD

LEVEL SPREADER/PLUNGE POOL/ENERGY DISSIPATER CONCRETE FLARED END SECTION WITH SECURITY BARS

CONCRETE THRUST BLOCK

WATERLINE OBSTRUCTION DETAIL "STONE STRONG" RETAINING WALL CROSS SECTION

SECTION    UG-1 UNDERGROUND INFILTRATION SYSTEM

ESTIMATED SEASONAL HIGH

GROUNDWATER EL.=121.8±

M1.03.0 GRAVEL

BORROW (TYPE B)

TOPSOIL TO BE

EXCAVATED FOR

UNDERGROUND

INFILTRATION

SYSTEM

SUBSOIL TO BE

EXCAVATED FOR

UNDERGROUND

INFILTRATION

SYSTEM

WATER, SAN. SEWER

OR DRAIN

FOR SEWER TRENCH USE

MIN. 3/4" SCREENED GRAVEL

6" BELOW TO 6" ABOVE PIPE

CROWN

SHEETING (IF REQ"D) TO BE

CUT OFF 5" MIN. BELOW

GROUND & 1" MIN. ABOVE

TOP OF PIPE

ANY SHEETING DRIVEN

BELOW MID-DIA. OF PIPE

SHALL BE LEFT IN PLACE

6" TOPSOIL & SEED

NOTES:

1. ALL TRENCH CONSTRUCTION TO CONFORM TO

APPLICABLE FEDERAL, STATE AND LOCAL

REGULATIONS.

2. COMPACT FILL AND TAMP PIPE TO 95% MAX.

DRY DENSITY IN 6" LIFTS UNLESS OTHERWISE

SPECIFIED.

3. INSTALL DUCTILE IRON WATER PIPE IN

ACCORDANCE WITH ANSI A21.51 (AWWA C151)

LAYING CONDITION TYPE 2. BACKFILL TO

CONFORM TO MHD M1.03.0 GRAVEL BURROW

TYPE c (2" MINUS) TO 12" ABOVE PIPE CROWN

OR AS DIRECTED BY MANUFACTURER OR

ENGINEER.

4. MATERIALS FOR SEWER BEDDING, HAUNCHING,

AND BACKFILL TO CONFORM TO CLASSES I, II,

OR III AS DESCRIBED IN ASTM D 2321 AND TR-16

GUIDES FOR THE DESIGN OF WASTEWATER

TREATMENT WORKS.

5. BACKFILL RCP CLASS V ADS N-12 HDPE,

AND/OR PVC DRAIN PIPE WITH MHD M1.03.0

GRAVEL BURROW TYPE c TO 12" ABOVE PIPE

CROWN OR AS DIRECTED BY MANUFACTURER

OR ENGINEER.

6. PROVIDE MINIMUM 5 FT. COVER OVER WATER

MAIN AS MEASURED FROM BOTTOM OF CURB

LINE. INSULATE WATERMAIN IN ACCORDANCE

WITH M.H.D. SECTION 301 WATER SYSTEMS IN

AREAS PRONE TO FROST ACTION AND/OR LESS
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5' MIN. COVER

OVER WATER MAIN (IF REQUIRED)

TYPICAL TRENCH SECTION

PRECAST CONCRETE DRAIN MANHOLE SINGLE GRATE CATCH BASIN DOUBLE GRATE CATCH BASIN

TOP OF CHAMBER 127.07±

UNDERGROUND DETENTION SYSTEM

UG-1 WITH IMPERMEABLE LINER

(REFER TO RETAIN IT DETAIL)

ONE-PIECE IMPERVIOUS LINER

(40 MIL OR APPROVED EQUAL)

BOTTOM OF SYSTEM 122.4±

EXISTING PARENT

MATERIAL TO REMAIN

TOPSOIL AND SUBSOIL TO BE

STRIPPED. FILL WITH M1.03.0

GRAVEL BORROW (TYPE B)

EXCAVATE AS NECESSARY

INTO PARENT MATERIAL

FOR INFILTRATION SYSTEM

BACKFILL WITH M1.03.0 GRAVEL

BORROW (TYPE B) COMPACTED

IN 12" LIFTS (MAX.)

PROP GRADE VARIES

FROM 128.5 TO 129.8

SEE PAVEMENT DETAIL

EXIST. GRADE=126.0±

TYPICAL WATER MAIN SUPPLY CONNECTIONS

COMMON FILL TO CONSIST OF

GRANULAR MATERIAL CONTAINING NO

STONES LARGER THAN 6" IN GREATEST

DIMENSION.

BACKFILL WATER OR DRAIN TRENCH

WITH SELECT MATERIAL (M.H.D. M1.03.0

TYPE C OR EQUAL) CONTAINING NO

STONES LARGER THAN 2" IN GREATEST

DIMENSION TO 12" OVER PIPE.

PROVIDE SCREENED GRAVEL

(CONFORMING TO M.H.D. M2.01.4)

BEDDING TO MID-PIPE DIAMETER IN

SEWER APPLICATIONS OR WHERE

GROUNDWATER IS ENCOUNTERED AS

DIRECTED BY THE ENGINEER.

REMOVE UNSUITABLE MATERIAL BELOW

GRADE, IF ENCOUNTERED, TO SUITABLE

DEPTHS AS DIRECTED BY ENGINEER

AND REPLACE WITH CLEAN GRANULAR

FILL.
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 SURFACE LOADING REQUIREMENT
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 FRAME AND COVER
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NTS

GENERAL NOTES

INSTALLATION NOTES

PLAN VIEW
NTS

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE

PROPERTY OF BIO CLEAN ENVIRONMENTAL SERVICES, INC. ANY

REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN

PERMISSION OF BIO CLEAN ENVIRONMENTAL SERVICES, INC. IS

PROHIBITED.

HYDRODYNAMIC SEPARATOR
SC-6TM

THE PRODUCT DESCRIBED

MAY BE PROTECTED BY

ONE OR MORE US

PATENTS, RELATED

FOREIGN PATENTS, OR

OTHER PATENTS PENDING

1. BIO CLEAN TO PROVIDE ALL MATERIALS UNLESS OTHERWISE

NOTED.

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS, AND

CAPACITIES ARE SUBJECT TO CHANGE.  FOR PROJECT SPECIFIC

DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS, AND

ACCESSORIES PLEASE CONTACT BIO CLEAN.

3. ALTERNATIVE HATCHES OR MANHOLES AVAILABLE UPON

REQUEST.

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS, AND INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE

UNIT AND APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE MANUFACTURERS SPECIFICATIONS, UNLESS

OTHERWISE STATED IN MANUFACTURERS CONTRACT.

2. MANUFACTURER RECOMMENDS A  6"-12" LEVEL ROCK BASE UNLESS SPECIFIED BY THE PROJECT ENGINEER.  CONTRACTOR IS

RESPONSIBLE TO VERIFY PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.

3. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. (PIPES CANNOT INTRUDE BEYOND FLUSH).

4. ALL GAPS AROUND PIPES SHALL BE SEALED WATER TIGHT WITH A NON-SHRINK GROUT PER MANUFACTURERS STANDARD

CONNECTION DETAIL AND SHALL MEET OR EXCEED REGIONAL PIPE CONNECTION STANDARDS.

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, MANHOLES, AND HATCHES.  ALL COVERS SHALL BE SHIPPED

LOOSE.  CONTRACTOR TO GROUT ALL MANHOLES AND HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED

OTHERWISE.

6. CONTRACTOR TO PROVIDE BUOYANCY CALCULATIONS WITH THE PRECAST STRUCTURE SHOP DRAWING PACKAGE. ASSUME

ESTIMATED SEASONAL HIGH GROUNDWATER IS 2 FEET BELOW EXISTING GRADE. USE FACTOR OF SAFETY OF 1.5 APPLIED TO

UNIT FORCE.
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N/A
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1.57
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24.9350

 SEDIMENT STORAGE CAPACITY (CF)
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TOTAL

(CF)

CHAMBER 1
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141.30

RIM
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= 2,870 GAL

PLAN VIEW

SIDE VIEW
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PROFESSIONAL ENGINEER, MA REGISTRATION #47917



 
 

March 22, 2021 

1 Rabbit Hill Road 
Westborough, MA 01581 
ATTN: Regulatory Review 
 
RE:  Proposed Parking Lot Expansion 

105 Boston Post Road, Sudbury MA, 02043 
 
To Whom It May Concern, 
 
On behalf of the applicant, Herb Chambers of Sudbury, Inc. (HC), Crocker Design Group, LLC. (CDG) 
submits this application for regulatory review in accordance with the Natural Heritage and Endangered 
Species Program (NHESP) and the Massachusetts Endangered Species Act (MESA) for the above-
mentioned property. 
 
The applicant proposes to renovate the existing MassDOT maintenance facility into a vehicle 
maintenance/service construct and vehicle inventory storage. Proposed work additionally includes the 
renovation of the existing 7,000 +/- SF metal building to a vehicle service building, as well as designated 
parking for employees and vehicle service customers. The proposed project also includes landscaping 
improvements, and drainage and utility upgrades. 
 
In accordance with the Wetlands Protection Act, since the project is located within an Estimated Habitat 
and a Notice of Intent (NOI) is required to be filed with the Massachusetts Department of Environmental 
Protection, a copy of the NOI and associated Stormwater Report is enclosed with this submission. The NOI 
and the MESA filing are being submitted on 3/22/21. 
 
Per the MESA Filing Checklist, the following enclosures are included with this submission: 
 
Enclosure 1: MESA Project Review Checklist 
Enclosure 2: Filing Fee 
Enclosure 3: USGS Map 
Enclosure 4: Site Plans, dated 3/22/21 (submitted under separate cover) 
Enclosure 5: Assessors Map / Proof that Applicant is record Owner 
Enclosure 6: Existing Site Photos 
Enclosure 7: NOI Application, dated 3/22/21 (submitted under separate cover) 
Enclosure 8: Stormwater Report, dated 3/22/21 (submitted under separate cover) 
  
 
 
 
 
 
 



 
 
Should you have any questions, please don’t hesitate to contact me at any time at 
gabecrocker@crockerdesigngroup.com or 781-919-0808. 
 
Sincerely, 
Crocker Design Group LLC 

 

Gabe Crocker, P.E. 
President 
 

mailto:gabecrocker@crockerdesigngroup.com


 

 

 

 

 

 

 

 

 

ENCLOSURE 1: 

MESA PROJECT REVIEW CHECKLIST 

 

  



MESA Project Review Checklist 
Massachusetts Endangered Species Act M.G.L. c.131A and Regulations (321 CMR 10.00)

1) Project Location:

Street Address/Location City/Town Zip Code 

Assessors Map/Plat Number  Parcel /Lot Number 

Property recorded at the Registry of Deeds for: 

County Certificate # (if registered land) 

Book Page Number 
2) Applicant:

First Name Last Name Company 

Mailing Address 

 City/Town State Zip Code 

Phone Number Fax Number Email address 
3) Property owner (if different from applicant):

First Name Last Name Company 

Mailing Address 

City/Town State Zip Code 

Phone Number Fax Number Email address 

4) Representative (if any):

Company 

Contact Person First Name Contact Person Last Name 

Mailing Address 

 City/Town State  Zip Code 

Phone Number Fax Number Email address 

Crocker Design Group

105 Boston Post Road Sudbury 01776

K11 0017

Southern Middlesex

74344 / 9525 119 / 397

John Welch Herb Chambers of Sudbury, Inc.

259 McGrath Highway

Somerville Massachusetts 02143

(617) 666-8333 jwelch@herbchambers.com

259 McGrath Highway

Somerville Massachusetts 01243

(617)-666-8333 jwelch@herbchambers.com

Gabe Crocker

2 Sharp Street, Unit B

Hingham Massachusetts 02043

(781) 919-0808 gabecrocker@crockerdesigngroup.com





 

 

 

 

 

 

 

 

 

ENCLOSURE 2: 

FILING FEE 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

ENCLOSURE 3: 

USGS MAP 
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ENCLOSURE 4: 

SITE PLANS, dated 3/22/21 

(SUBMITTED UNDER SEPARATE COVER) 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

ENCLOSURE 5: 

ASSESSORS MAP / PROOF THAT APPLICANT  

IS PROPERTY OWNER 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

ENCLOSURE 6: 

EXISTING SITE PHOTOS 

 

 

 

 

 

 

 

 



EXISTING SITE PHOTOS

PHOTO LOCATION MAP
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PHOTO 1
MAIN DRIVE AISLE AT NORTHERN EDGE OF THE PROPERTY LOOKING EAST.

PHOTO 2
ENTRY DRIVEWAY. PHOTO TAKEN LOOKING SOUTH FROM BOSTON POST ROAD.



PHOTO 3
NORTHEAST CORNER OF SERVICE GARAGE LOOKING TOWARDS THE HERB CHAMBERS JAGUAR/LAND ROVER DEALERSHIP.

PHOTO 4
NORTHEAST CORNER OF SERVICE GARAGE LOOKING TO SOUTH OF SITE.



PHOTO 5
EASTERN SIDE OF SERVICE GARAGE.

PHOTO 6
PARKING AREA TO EAST OF STOCKPILE" HILL.



PHOTO 7
PARKING AREA TO EAST OF "STOCKPILE" HILL.

PHOTO 8
PARKING AREA TO EAST OF "STOCKPILE" HILL.



PHOTO 9
MAIN DRIVE AISLE TO THE SOUTH OF THE SITE ADJACENT TO THE WETLANDS.

PHOTO 10
PARKING LOT AT SOUTHERN EDGE OF THE SITE ADJACENT TO THE WETLANDS.
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PHOTO 11
PARKING LOT AT SOUTHERN EDGE OF THE SITE ADJACENT TO THE WETLANDS.

PHOTO 12
PARKING LOT AT SOUTHERN EDGE OF THE SITE ADJACENT TO THE WETLANDS.
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PHOTO 13
CONNECTION DRIVEWAY TO JAGUAR/LAND ROVER AND SURROUNDING AREA.

PHOTO 14
MAIN DRIVE AISLE AT SOUTHWEST CORNER OF PARCEL LOOKING EAST.

SchuylervanPelt
Callout
DRIVEWAY CONNECTION BETWEEN PARCELS.



PHOTO 15
MAIN DRIVE AISLE AT SOUTHWEST EDGE OF PARCEL LOOKING NORTH TOWARDS THE "STOCKPILE" HILL.

PHOTO 16
MAIN DRIVE AISLE AT WEST EDGE OF PARCEL LOOKING NORTH.



PHOTO 17
TOP OF "STOCKPILE" HILL, LOOKING SOUTH.

PHOTO 18
MAIN ENTRY / BOSTON POST ROAD.
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ENCLOSURE 7: 

NOI APPLICATION, DATED 3/22/21 

(SUBMITTED UNDER SEPARATE COVER) 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

ENCLOSURE 8: 

STORMWATER REPORT, DATED 3/22/21 

(SUBMITTED UNDER SEPARATE COVER) 
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1.1 EXECUTIVE SUMMARY 

In accordance with the provisions of the Town of Sudbury Zoning Bylaws, the Applicant, Herb Chambers 
od Sudbury, Inc. (HC), proposes to utilize the existing one-story building (7,190SF footprint with small 
mezzanine) for repair of vehicles and upgrade the site features for employee parking and vehicle storage.   
 
The site is bound by Boston Post Road (Route 20) to the north, Soul of India restaurant to the north,  Jaguar 
Land Rover Sudbury to the east, a commercial building to the west with various tenants, and vacant 
Industrial zoned land to the south, part of 141 Boston Post Road.  The site is located on Parcel K11-0017 
and is 3.37 acres. The property is located within the Industrial Zoning District. 

 
1.2 APPROVALS BEING SOUGHT 

A Notice of Intent (NOI) is being filed with the Town of Sudbury Conservation Commission (SCC) and the 
Massachusetts Department of Environmental Protection (MA DEP) for the proposed work. The applicant 
requests that the permit approvals encompass the entirety of the scope listed below, and as shown in the 
accompanying plan set: 
 

• Upgrade of the existing parking lot to provide employee parking and vehicle storage 
• The renovation of the existing single-story metal structure to be used for vehicle repair 
• Associated stormwater treatment and drainage improvements 

There is one (1) open permit within the limit of work. An Order of Resource Area Delineation (ORAD) (MA 
DEP# 301-1320) was issued on December 14, 2020 and is enclosed with this submission in Section 8. A 
Request for Determination of Applicability (RDA), enclosed in Section 8, was filed prior to the test pits 
performed on the property, and a negative determination was provided by the SCC. 

This Stormwater Report will also be filed with the Sudbury Planning Board as part of the Site Plan Review 
submission in the near future.  The applicant has also submitted an application to the Sudbury Zoning 
Board of Appeals.  
 

1.3 FEMA – FLOODPLAIN SUMMARY 

The parcel is shown on FEMA Flood Insurance Rate Map Panel 25017C0507F dated 7/7/2014. A small 
portion of the property at the southwest corner is located within Zone X, which is defined as areas 
determined to be outside the 500-year floodplain and determined to be outside the 1% and 0.2% annual 
chance floodplain. There is a Zone AE within close proximity of the work proposed. Zone AE is defined as 
an area inundated by 1% annual chance flooding, where Base Flood Elevations (BFE’s) have been 
determined. The BFE of the Zone AE is elevation 121. The work proposed is entirely outside the limits of 
the FEMA Zone AE. 
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1.4 ON-SITE SOIL INFORMATION 

The Natural Resource Conservation Service (NRCS) maps the entirety of on-site soil as Udorthents-Urban 
land complex, Soil Map Unit 656, which is defined as “excavated and filled land.”  

Haley Aldrich performed five (5) test pits on December 7, 2020 within the limit of work. The test pits 
revealed a subsurface comprised of a brown silty sand, and classified it as “fill”. The next layer was 
comprised of red-brown, poorly graded sand.  The subsurface soil conditions in the area of the expanded 
parking lot and drainage improvements are consistent with a slowly-drained “B” soil. The proposed 
infiltration area is located fully within the limits of the HSG B soils and an infiltration rate of 0.52 inches 
per hour was used as this rate is consistent with loam.  

Throughout the site, there is a layer of organic soil (OL/OH) located approximately 2.3-6 feet below 
existing grade. It is unknown what the infiltration capability of this layer is, and therefore it is assumed to 
be a “restrictive layer” from a stormwater infiltration standpoint. Infiltration BMP’s (the permeable 
pavement) have been designed to have a minimum 2-foot separation between the bottom of the reservoir 
layer and the organic layer. 

Depth to groundwater was noted at the bottom of each test pit log and appeared to vary throughout the 
site, between 4.3-6 feet below existing grade. As such, the design conservatively assumes a seasonal high 
groundwater elevation of a constant 4.3 feet below existing grade across the site.  

Refer to Section 6 for complete soil information.  

1.5 WETLANDS AND ENVIRONMENTAL RESOURCE AREAS ANALYSIS  

The project does contain environmental resource areas, and therefore the project must be permitted 
through MassDEP the Sudbury Conservation Commission.   Per the ORAD, there is a Bordering Vegetated 
Wetland (BVW) to the South of the site containing shallow marshes and shrub swamps and the site also 
includes Bordering Land Subject to Flooding. According to the latest Mass. Division of Fisheries and 
Wildlife – Natural Heritage Program mapping, the southern portion of the site is within an Estimated 
Habitat of Rare Wildlife (EHRW) as designated by the Natural Heritage and Endangered Species Program 
of the Division of Fisheries and Wildlife. There is a potential vernal pool within the EHRW, approximately 
40±’ to the south the property line. The site is entirely out of the FEMA 100-year floodplain, however, a 
portion of the property is within the Zone X. The proposed project area is entirely developed. The priority 
Habitat Mapping by NHESP shows the boundary of Priority Habitat covering the rear portion of the existing 
paved and compacted gravel parking area. The site does not appear to contain any areas that would 
qualify as significant Priority or Estimated Habitat, certified vernal pools or areas of critical environmental 
concern.   
 
The wetland resource areas located to the south of the property were delineated by James Hall, PWS of 
CHA Consultants in October 2019, and DGT Associates, Inc. performed a review of the delineation 
boundaries.  The Abbreviated Notice of Resource Area Delineation (ANRAD) submission, filed on 
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November 19, 2020, and Order of Resource Area Delineation (ORAD) (MA DEP# 301-1320), issued on 
December 15, 2020, are enclosed with this submission in Section 8.  
 
The following is a summary of the buffer and protection zones that portions of the project are proposed 
within: 
 
 

1) 100’ Bordering Vegetated Wetland (BVW) Buffer (310 CMR 10.55). 
 

 Portions of the proposed improvements, including, but not limited to a permeable pavement 
parking lot, a small portion of retaining wall and landscaping are proposed within the 100’ 
BVW buffer zone. The proposed improvements include a parking lot comprised primarily of 
permeable pavement, and landscaped islands/parking lot perimeter. The project proposes to 
reduce impermeable surfaces within the buffer and increase vegetated surfaces, including a 
densely planted vegetated strip between the permeable pavement and the BVW. The table 
below provides a summary of the existing and proposed surfaces within the 100’ BVW Buffer. 
Please also refer to Figures X6 and X7 for visual representation of the existing and proposed 
buffer zone impacts.  

 

  Please see the accompanying plan set and supporting information for more details on the 
work proposed within the 100’ BVW.   

2) Bordering Land Subject to Flooding  
The site is located near a BLSF, associated with the Sudbury River. The elevation of the 100 
year (1% chance of flooding) has been determined by the FEMA Flood Study Profile Data as 
elevation 121.0 (NAVD 88). The boundary of the BLSF is the 121-foot contour and this contour 
is to the south of the property. 
 

3) Estimated Habitat of Rare Wildlife (EHRW) 

Portions of the proposed improvements, including, but not limited to the permeable 
pavement parking lot, and landscaping is proposed within the EHRW. As mentioned above, 
there is a potential vernal pool located within the EHRW, approximately 40±’ to the south of 
the property line. The amount of parking lot proposed within the EHRW is approximately 1.02 

(SF) (AC) (SF) (AC)
Existing 43,242          0.99 9,588         0.22

Proposed 37,065          0.85 15,765       0.36
∆ (6,177)           -0.14 6,177         0.14

Non-Vegetated Area Vegetated Area
100' BVW Buffer Area Impacts

*32,578SF of the proposed non-vegetated area is porous pavement
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AC, and approximately 0.90 AC will be comprised of permeable pavement and landscaped 
islands. The developments proposed are an improvement to what exists currently and are 
located within the existing footprint of development so as not to encroach any closer to the 
resource area. The landscaped area adjacent to the property line and to the south of the 
parking lot will be densely planted and vegetated which will provide added wildlife habitat 
value.  

 1.6 OBJECTIVE OF CALCULATIONS 

The purpose of this stormwater analysis is to examine the stormwater runoff from the proposed site based 
upon the Massachusetts Department of Environmental Protection Stormwater Management Policy and 
the applicable provisions of the Town of Sudbury Bylaws and regulations.   

The goal of the stormwater management system design on this project is to comply with the MA 
Stormwater Management Requirements and provide improved water quality, reduce post-development 
peak runoff rates below pre-development peak flow rates, maximize the opportunities for recharge and 
infiltration, and protect the surrounding area from any potential flooding and/or environmental impacts 
associated with the unmitigated condition. The following stormwater hydrology calculations were 
performed using the 1-inch, 1-year, 2-year, 5-year, 10-year, 25-year, and 100-year frequency, Type III, 24-
hour SCS design storms and were compared for both pre-development and post-development conditions.  
The 1, 2, 5, 10, 25 and 100 year storms and 1-inch storm were evaluated to demonstrate the proposed 
peak rates of discharge and volumes do not exceed pre-development peak rates and volumes.   
 

1.7 METHODOLOGY 

We utilized the latest version of Hydro CAD for the overall stormwater hydrology/routing analysis to 
assess and compare peak rates of runoff and volumes at the various discharge points from the subject 
property.  We then utilized to analyze the pipe design and to select appropriate pipe sizing.   

Refer to Section 3 – HydroCAD Model, which includes the detailed print-out of the HydroCAD Model 
Reports for the 1, 2, 5, 10, 25 and 100-year storms as well as Section 7 – Hydraulic Pipe Analysis / Sizing, 
which includes reports for the 2, 10, 25, 50 and 100-year storms for pipe capacity analysis and sizing. 
Storm intensities for the pipe capacity analysis and sizing were determined by using the Steel Equation.  

 

1.8 SITE HYDROLOGY 

Existing Conditions 

Please refer to the attached Existing Conditions Watershed Analysis Plan in Section 3.1.  The property has 
been divided into two (2) subcatchment areas based on the existing site topography and flow paths.  These 
subcatchments then combine where appropriate from an analysis standpoint where they discharge 
toward wetland resource areas, adjacent rights-of-way and abutting residential and commercial 
properties.  Each subcatchment area has been analyzed and assigned an appropriate Curve Number to 
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represent the existing vegetative cover and underlying soils conditions. Times of concentration have been 
computed and the extent of pervious vs. impervious cover computed.  This data was then input into 
HydroCAD to determine peak rates of runoff at the various design points which provide the locations for 
which to compare existing versus proposed conditions to document compliance that the peak rates have 
been reduced in the regulatory storm events as required.  A summary table is provided in the Hydrology 
Model Results and Conclusions Section below.   

For the purposes of this analysis, the pre- and post- development drainage conditions were analyzed at 
two (2) “design points” where stormwater runoff currently drains to under existing conditions. The design 
points are described below:  

• Design Point #1 (PD1) is the Bordering Vegetated Wetland (BVW) to the south of the proposed 
work.  

• Design Point #2 (PD2) is Boston Post Road- Route 20, to the North of the proposed work. 

The existing site is approximately 3.37 acres of land consisting of an existing two-story metal building, a 
bituminous driveway and parking area, material stockpiles and a portion of the site that is undeveloped 
wooded area. The site generally conveys stormwater in a southerly direction. A more comprehensive 
description of the existing subcatchment areas is provided below: 

• Subcatchment E1 is approximately 3.296 AC (143,574 SF) and is comprised of one (1) existing 
building, which appear to internal collection systems which discharge to a 12inch RCP pipe at PD1. 
E1 also contains paved parking areas, woods and grass/gravel areas, which overland flows to PD1 
without treatment or attenuation. The woods were classified as being a woods/grass 
combination, poor because although there is vegetation and some tree cover, the “woods” are 
littered with material stockpiles and represents land cover with low retention and high runoff.  
This area is primarily impervious (CN: 90) and the minimum time of concentration of 6.0 minutes 
is used. 

• Subcatchment E2 is approximately 0.160 AC (6,960 SF) of the existing driveway, and a portion of 
the existing woods and landscaped area.  The runoff from this area flows towards PD2 without 
treatment or attenuation. This area is mostly impervious (CN: 83) and the minimum time of 
concentration of 6.0 minutes is used. 

Proposed Conditions 

The proposed project consists of a reconfigured and expanded parking for vehicle inventory and the 
renovation of an existing single-story metal structure into a vehicle service center. Construction will also 
include landscaping upgrades, stormwater treatment and drainage improvements and other associated 
utilities. The site, including the proposed parking areas, have been designed to drain to deep sump hooded 
catch basins or trench drains. The catch basins will capture and convey stormwater runoff, via an 
underground pipe system, to offline oil/grit separators, to proprietary treatment units and then to an 
underground detention system. Rooftop runoff has been designed to flow directly to the detention 
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system, although an infiltration system was considered but due to high seasonal groundwater restrictions 
was not included in the design. 
 
Please refer to the attached Proposed Conditions Watershed Analysis Plan.  The proposed project has 
been divided into four (4) subcatchment areas and the various stormwater detention and infiltration 
BMPs have been modeled. Appropriate Times of Concentration and Curve Numbers have been assigned 
for each catchment area.  A more comprehensive description of the proposed subcatchment areas is 
provided below: 
 

• Subcatchment P-1A is approximately 2.219 acres (96,659 SF) consisting of the renovated building, 
the northerly part of the parking lot (bituminous pavement), some newly landscaped area and a 
portion of the existing woods. The building roof that has an internal collection system which will 
discharge directly into the Retain-it detention system. Stormwater runoff from the landscaped 
area and bituminous parking lot will be collected through a series of deep sump catch basins, then 
through oil/grit separators, and then to proprietary water quality units, before discharging to the 
detention system. The detention system has an outlet control structure, which detains flow 
before discharging at the 15-inch HDPE pipe and scour hole at the BVW (PD1). This area is mostly 
impervious (CN: 93) and the minimum time of concentration of 6.0 minutes is used. 

• Subcatchment P-1B is approximately 0.815 acres (35,501 SF) consisting of permeable pavement 
and landscaped area. Stormwater in this area drains vertically into the permeable pavement 
system where it is treated and infiltrated in the underlying base layers.  The permeable pavement 
is modeled with a curve number of 98, and the BMP is then modeled as a pond.  This area has a 
CN: 95 and the minimum time of concentration of 6.0 minutes is used. 

• Subcatchment P-1U is approximately 13,343 SF and is primarily made up of the permeable 
landscaped/vegetated area at the perimeter of the parking lot (CN: 58). The minimum time of 
concentration of 6.0 minutes is used. 

• Subcatchment P-2 is approximately 0.116 acres (2,364 SF) consisting of the bituminous paved 
driveway and landscaped area. The land in this subcatchment is existing to remain, and there are 
no grading or drainage changes proposed. Stormwater in this location generally overland flows 
from south to north before discharging to PD2, Boston Post Road. The area is a mix of impervious 
and pervious surfaces (CN: 78). The minimum time of concentration of 6.0 minutes is used.  

 

Hydrology Model Results and Conclusions 

The goal of the stormwater design is to fully comply with the Massachusetts Stormwater Policy and the 
Town of Sudbury Stormwater Management Regulations.  This analysis confirms that the stormwater 
system is receiving proper treatment and peak rates of runoff have been reduced to below pre-
development rates using stormwater Best Management Practices including deep sump hooded catch 
basins, SciClone Water Quality Units, underground detention systems and permeable pavement.  The 
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discharge points from the site have been engineered to employ properly designed rip-rap splash pads to 
further reduce discharge velocities and to spread out the discharge to prevent scour and point discharge 
erosion.  Water quality units have been properly sized in accordance with MADEP guidance for water 
quality flows. 

 The results of the pre- and post-development hydrology calculations provided in Section 3 are 
summarized in the following tables: 

Table 1.8.1 shows the peak rate of runoff at each design point for the existing site as well as for the 
developed site at 1, 2, 5, 10, 25, 100-year and 1-inch design storms. 

 

Table 1.8.1 

As shown in Table 1.8.1, the peak stormwater runoff generated by the development are the same or less 
in post development conditions versus the existing conditions at all design points, for every storm. The 
peak flow rates are reduced to PD1 by the use of an underground detention system and the permeable 
pavement. There is no work proposed within subcatchment P-2, but there is less land directed to this 
design point, and therefore peak flows have been reduced from the existing condition to PD-2.   

Table 1.8.2 shows the total volume discharge at each design point for the existing site as well as for the 
developed site at 1, 2, 5, 10, 25, 100-year and 1-inch design storms. 

 

Table 1.8.2 

As shown in Table 1.8.1, the total volume discharge generated by the development are the same or less 
in post development conditions versus the existing conditions at all design points, for every storm.  Refer 
to Section 3 for the complete HydroCAD Analysis that documents the above results as well as the Existing 
and Proposed Conditions Watershed Plans, also enclosed in Section 3.   

1.9 STORMWATER MANAGEMENT 

The following section describes each of the ten (10) Massachusetts Stormwater Management 
Standards and describes how the project complies with each.  

Standard 1: No New Untreated Discharges – No new stormwater conveyances (e.g. 
outfalls) may discharge untreated stormwater directly to or cause erosion in wetlands or 
waters of the Commonwealth. 

Pre Post  ∆ Pre Post  ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆
PD1 6.05 3.13 -2.92 8.11 4.27 -3.84 10.45 4.99 -5.46 13.46 5.89 -7.57 17.44 7.08 -10.36 25.98 9.77 -16.21 1.15 0.43 -0.72
PD2 0.20 0.11 -0.09 0.30 0.17 -0.13 0.40 0.24 -0.16 0.55 0.34 -0.21 0.74 0.48 -0.26 1.16 0.79 -0.37 0.01 0.00 -0.01

Point of 
Analysis

1 in-Storm (cfs)2-Yr Storm (cfs) 10-Yr Storm (cfs) 25-Yr Storm (cfs) 100-Yr Storm (cfs)1-Yr Storm (cfs) 5-Yr Storm (cfs)

Pre Post  ∆ Pre Post  ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆
PD1 0.44 0.35 -0.10 0.60 0.46 -0.14 0.78 0.59 -0.18 1.01 0.78 -0.24 1.33 1.08 -0.25 2.03 1.77 -0.26 0.09 0.08 -0.005
PD2 0.02 0.01 -0.01 0.02 0.01 -0.01 0.03 0.02 -0.01 0.04 0.03 -0.02 0.05 0.04 -0.02 0.09 0.06 -0.03 0.00 0.00 -0.001

1 in-Storm  (ac-ft)Point of 
Analysis

2-Yr Storm (ac-ft) 10-Yr Storm  (ac-ft) 25-Yr Storm  (ac-ft) 100-Yr Storm  (ac-ft)1-Yr Storm (ac-ft) 5-Yr Storm  (ac-ft)
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All new stormwater system conveyances are treated prior to discharge and result in no 
erosion occurring on site.  The drainage system has been designed to direct stormwater 
runoff from impervious areas through various stormwater systems designed to capture, 
convey, treat, detain, recharge and infiltrate (where appropriate) the runoff prior to 
discharge.   

Standard 2: Peak Rate Attenuation – Stormwater management systems have been 
designed so that post-development peak discharge rates do not exceed pre-development 
peak discharge rates. Please refer to Table 1.7.1 above. 

The stormwater system reduces peak rates of runoff to below pre-development levels.   

Standard 3: Recharge – Loss of annual recharge to groundwater shall be eliminated or 
minimized through the use of infiltration measures including environmentally sensitive 
site design, low impact development techniques, stormwater best management 
practices, and good operation and maintenance.  At a minimum, the annual recharge 
from the post-development site shall approximate the annual recharge from pre-
development conditions based on soil type.  This standard is met when the stormwater 
management system is designed to infiltrate the required recharge volume as determined 
in accordance with the Massachusetts Stormwater Handbook. 

The stormwater system has been designed to comply with the recharge requirements 
for both the MA Stormwater Management Regulations. Refer to Section 4 for a 
summary of the stormwater recharge calculations.   

Standard 4: Water Quality – Stormwater management systems shall be designed to 
remove 80% of the average annual post-construction load of Total Suspended Solids 
(TSS).   

The project utilizes deep sump hooded catch basins, oil/grit separators, SciClone Water 
Quality Units, subsurface detention systems and permeable pavement. Please refer to 
Section 4.4 for the TSS calculation spreadsheets.  

Per the Town of Sudbury Stormwater Management Bylaw, water quality volume for 
sizing of BMP’s is based on 1-inch of runoff from the tributary area. Please refer to 
Section 4 of this report for Stormwater Management Calculations. 

Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPL) – For land uses with 
higher potential pollutant loads, source control and pollution prevention shall be 
implemented in accordance with the Massachusetts Stormwater Handbook to eliminate 
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or reduce the discharge of stormwater runoff from such land uses to the maximum extent 
practicable.   

The project is not considered a LUHPPL. 

Standard 6: Critical Areas – Stormwater discharges within the Zone II or Interim Wellhead 
Protection Area of a public water supply, and stormwater discharges near or to any other 
critical area, require the use of the specific source control and pollution prevention 
measures and the specific structural stormwater best management practices determined 
by the Department to be suitable for managing discharges to such areas, as provided in 
the Massachusetts Stormwater Handbook.  

The project is not located near a critical area. 

Standard 7: Redevelopment and Other Projects Subject to the Standards only to the 
maximum extent practicable – A redevelopment project is required to meet the following 
Stormwater Management Standards only to the maximum extent practicable: Standard 
2, Standard 3, and the pretreatment and structural best management practice 
requirements of Standards 4, 5, and 6. Existing stormwater discharges shall comply with 
Standard 1 only to the maximum extent practicable.  A redevelopment project shall also 
comply with all other requirements of the Stormwater Management Standards and 
improve existing conditions. 

The project would qualify as a partial redevelopment and partial new development, and 
has been designed accordingly.   

Standard 8: Construction Period Pollution Prevention Plan and Erosion and Sedimentation 
Control – A plan to control construction-related impacts including erosion, sedimentation 
and other pollutant sources during construction and land disturbance activities 
(construction period erosion, sedimentation, and pollution prevention plan) shall be 
developed and implemented. 

An Erosion and Sedimentation Controls Plan has been incorporated into the Site Plans.   
A draft SWPPP is also enclosed in Section 8. 

Standard 9: Operation and Maintenance Plan – A long-term operation and maintenance 
plan shall be developed and implemented to ensure that stormwater management 
systems function as designed. 

A long-term Operation and Maintenance Plan has been incorporated herein. See 
Section 5.    
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Standard 10: Prohibition of Illicit Discharges – All illicit discharges to the stormwater 
management system are prohibited. 

An Illicit Discharge Compliance Statement is included as required, and is enclosed in 
Section 2.2. 

1.10 BEST MANAGEMENT PRACTICES (BMP’S) 

A system of deep sump hooded catch basins, oil/grit separators, SciClone Hydrodynamic 
Separators, subsurface detention systems, and permeable pavement will be used to treat 
stormwater runoff on the site.  See Section 4 for stormwater management calculations.     

1.11 PIPE SIZING 

Refer to Section 7 for the Hydraulic Pipe Analysis/Sizing calculations, which utilized the Rational 
Method and the Steel Equation for determining the storm intensities.  Reports are included for 
the 2, 10, 25, 50 and 100-year storms for pipe capacity analysis and sizing. 
 
The tributary area for each inlet/subcatchment area has been computed along with pipe length, 
slope and friction coefficient.  This approach was used to size the pipes such that the 10-year 
storm event is contained within the pipe.  The 100-year storm was then checked to confirm the 
hydraulic grade line for the pipe network does not exceed the rim elevations of the drainage 
structures.   In addition, pipe velocities were checked to be within the range of 2fps to 10 fps 
flowing 1/3 full.  Those calculations are included in Section 7 herein.   
 

1.12 CONCLUSION 

In conclusion, the project has been designed in accordance with the requirements of the MA 
DEP’s Stormwater Management Standards and in compliance with the Town of Sudbury’s 
Conservation Commission Wetland Regulations and Stormwater Management Bylaw.   

1.13 Figures 

FIG 1 ORTHOGRAPHIC MAP  
FIG 2 FEMA FLOODPLAIN MAP  
FIG 3 MASSDEP WETLANDS MAP 
FIG 4 USGS MAP 
FIG 5 NHESP HABITAT MAP 
FIG 6 ASSESSORS MAP 
FIG  X6 PROPOSED BUFFER ZONE IMPACT AREA 
FIG X7 EXISTING BUFFER ZONE IMPACT AREA 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

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

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 
• Project Address 
• Name of Firm and Registered Professional Engineer that prepared the Report 
• Long-Term Pollution Prevention Plan required by Standards 4-6 
• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
• Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
 
 

 

 

 

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 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):  Permeable pavement 

 
 

 
 

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. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 
  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 

and stormwater discharge is to a wetland subject to coastal flooding. 
  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 

storm. 
 

 Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 
 

 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
• Good housekeeping practices;  
• Provisions for storing materials and waste products inside or under cover; 
• Vehicle washing controls; 
• Requirements for routine inspections and maintenance of stormwater BMPs;  
• Spill prevention and response plans;  
• Provisions for maintenance of lawns, gardens, and other landscaped areas;  
• Requirements for storage and use of fertilizers, herbicides, and pesticides; 
• Pet waste management provisions;  
• Provisions for operation and management of septic systems;  
• Provisions for solid waste management; 
• Snow disposal and plowing plans relative to Wetland Resource Areas; 
• Winter Road Salt and/or Sand Use and Storage restrictions; 
• Street sweeping schedules; 
• Provisions for prevention of illicit discharges to the stormwater management system; 
• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 
 

 The BMP is sized (and calculations provided) based on: 
 

  The ½” or 1” Water Quality Volume or 
   The equivalent flow rate associated with the Water Quality Volume and documentation is 

 provided showing that the BMP treats the required water quality volume. 
 

 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 
BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

  A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 
that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

  The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 
to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

  The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 
has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

  The project is subject to the Stormwater Management Standards only to the maximum Extent 
Practicable as a: 

   Limited Project 

   Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 
 provided there is no discharge that may potentially affect a critical area. 

   Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

   Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 
 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

  Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 
explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 
• Construction Period Operation and Maintenance Plan; 
• Names of Persons or Entity Responsible for Plan Compliance; 
• Construction Period Pollution Prevention Measures; 
• Erosion and Sedimentation Control Plan Drawings; 
• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
• Vegetation Planning; 
• Site Development Plan; 
• Construction Sequencing Plan; 
• Sequencing of Erosion and Sedimentation Controls; 
• Operation and Maintenance of Erosion and Sedimentation Controls; 
• Inspection Schedule; 
• Maintenance Schedule; 
• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

  A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 
the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

  The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 
Stormwater Report. 

  The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  
The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

  The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 
includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

  The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 
Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

   A plan and easement deed that allows site access for the legal entity to operate and maintain 
 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

  NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 
any stormwater to post-construction BMPs. 
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WELL AS THE TEST PITS PERFORMED ON SITE, IT
WAS DETERMINED THAT THE NRCS HYDROLOGIC

SOIL GROUP (HSG) FOR THE SITE IS HSG-B.
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Project Notes

Rainfall events imported from "EXIST.hcp"
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.042 69 50-75% Grass cover, Fair, HSG B  (E-2)
0.492 79 <50% Grass cover, Poor, HSG B  (E-1)
0.166 98 Building  (E-1)
0.107 96 Gravel surface, HSG B  (E-1)
1.911 98 Paved parking, HSG B  (E-1, E-2)
0.038 66 Woods, Poor, HSG B  (E-2)
0.700 73 Woods/grass comb., Poor, HSG B  (E-1)
3.456 89 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
3.290 HSG B E-1, E-2
0.000 HSG C
0.000 HSG D
0.166 Other E-1
3.456 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.042 0.000 0.000 0.000 0.042 50-75% Grass cover, Fair E-2
0.000 0.492 0.000 0.000 0.000 0.492 <50% Grass cover, Poor E-1
0.000 0.000 0.000 0.000 0.166 0.166 Building E-1
0.000 0.107 0.000 0.000 0.000 0.107 Gravel surface E-1
0.000 1.911 0.000 0.000 0.000 1.911 Paved parking E-1, E-2
0.000 0.038 0.000 0.000 0.000 0.038 Woods, Poor E-2
0.000 0.700 0.000 0.000 0.000 0.700 Woods/grass comb., Poor E-1
0.000 3.290 0.000 0.000 0.166 3.456 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=0.32"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=1.15 cfs  0.088 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=0.13"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=0.01 cfs  0.002 af

   Inflow=1.15 cfs  0.088 afReach PD1: WETLAND
   Outflow=1.15 cfs  0.088 af

   Inflow=0.01 cfs  0.002 afReach PD2: BOSTON POST RD
   Outflow=0.01 cfs  0.002 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.090 af   Average Runoff Depth = 0.31"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 1.15 cfs @ 12.10 hrs,  Volume= 0.088 af,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Inch Rainfall=1.00"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total
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Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1-Inch Rainfall=1.00"

Runoff Area=3.296 ac
Runoff Volume=0.088 af

Runoff Depth=0.32"
Flow Length=661'

Tc=6.0 min
CN=90

1.15 cfs
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Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.02 0.00 0.00
3.00 0.03 0.00 0.00
4.00 0.04 0.00 0.00
5.00 0.06 0.00 0.00
6.00 0.07 0.00 0.00
7.00 0.09 0.00 0.00
8.00 0.11 0.00 0.00
9.00 0.15 0.00 0.00

10.00 0.19 0.00 0.00
11.00 0.25 0.00 0.01
12.00 0.50 0.06 0.60
13.00 0.75 0.17 0.15
14.00 0.81 0.20 0.10
15.00 0.85 0.23 0.08
16.00 0.89 0.25 0.05
17.00 0.91 0.26 0.04
18.00 0.93 0.27 0.03
19.00 0.94 0.28 0.03
20.00 0.96 0.29 0.03
21.00 0.97 0.30 0.03
22.00 0.98 0.31 0.02
23.00 0.99 0.31 0.02
24.00 1.00 0.32 0.02
25.00 1.00 0.32 0.00
26.00 1.00 0.32 0.00
27.00 1.00 0.32 0.00
28.00 1.00 0.32 0.00
29.00 1.00 0.32 0.00
30.00 1.00 0.32 0.00
31.00 1.00 0.32 0.00
32.00 1.00 0.32 0.00
33.00 1.00 0.32 0.00
34.00 1.00 0.32 0.00
35.00 1.00 0.32 0.00
36.00 1.00 0.32 0.00
37.00 1.00 0.32 0.00
38.00 1.00 0.32 0.00
39.00 1.00 0.32 0.00
40.00 1.00 0.32 0.00
41.00 1.00 0.32 0.00
42.00 1.00 0.32 0.00
43.00 1.00 0.32 0.00
44.00 1.00 0.32 0.00
45.00 1.00 0.32 0.00
46.00 1.00 0.32 0.00
47.00 1.00 0.32 0.00
48.00 1.00 0.32 0.00
49.00 1.00 0.32 0.00
50.00 1.00 0.32 0.00
51.00 1.00 0.32 0.00
52.00 1.00 0.32 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 1.00 0.32 0.00
54.00 1.00 0.32 0.00
55.00 1.00 0.32 0.00
56.00 1.00 0.32 0.00
57.00 1.00 0.32 0.00
58.00 1.00 0.32 0.00
59.00 1.00 0.32 0.00
60.00 1.00 0.32 0.00
61.00 1.00 0.32 0.00
62.00 1.00 0.32 0.00
63.00 1.00 0.32 0.00
64.00 1.00 0.32 0.00
65.00 1.00 0.32 0.00
66.00 1.00 0.32 0.00
67.00 1.00 0.32 0.00
68.00 1.00 0.32 0.00
69.00 1.00 0.32 0.00
70.00 1.00 0.32 0.00
71.00 1.00 0.32 0.00
72.00 1.00 0.32 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 0.01 cfs @ 12.14 hrs,  Volume= 0.002 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Inch Rainfall=1.00"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1-Inch Rainfall=1.00"
Runoff Area=6,960 sf

Runoff Volume=0.002 af
Runoff Depth=0.13"

Tc=6.0 min
CN=83

0.01 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.02 0.00 0.00
3.00 0.03 0.00 0.00
4.00 0.04 0.00 0.00
5.00 0.06 0.00 0.00
6.00 0.07 0.00 0.00
7.00 0.09 0.00 0.00
8.00 0.11 0.00 0.00
9.00 0.15 0.00 0.00

10.00 0.19 0.00 0.00
11.00 0.25 0.00 0.00
12.00 0.50 0.00 0.00
13.00 0.75 0.05 0.00
14.00 0.81 0.07 0.00
15.00 0.85 0.08 0.00
16.00 0.89 0.09 0.00
17.00 0.91 0.10 0.00
18.00 0.93 0.10 0.00
19.00 0.94 0.11 0.00
20.00 0.96 0.12 0.00
21.00 0.97 0.12 0.00
22.00 0.98 0.12 0.00
23.00 0.99 0.13 0.00
24.00 1.00 0.13 0.00
25.00 1.00 0.13 0.00
26.00 1.00 0.13 0.00
27.00 1.00 0.13 0.00
28.00 1.00 0.13 0.00
29.00 1.00 0.13 0.00
30.00 1.00 0.13 0.00
31.00 1.00 0.13 0.00
32.00 1.00 0.13 0.00
33.00 1.00 0.13 0.00
34.00 1.00 0.13 0.00
35.00 1.00 0.13 0.00
36.00 1.00 0.13 0.00
37.00 1.00 0.13 0.00
38.00 1.00 0.13 0.00
39.00 1.00 0.13 0.00
40.00 1.00 0.13 0.00
41.00 1.00 0.13 0.00
42.00 1.00 0.13 0.00
43.00 1.00 0.13 0.00
44.00 1.00 0.13 0.00
45.00 1.00 0.13 0.00
46.00 1.00 0.13 0.00
47.00 1.00 0.13 0.00
48.00 1.00 0.13 0.00
49.00 1.00 0.13 0.00
50.00 1.00 0.13 0.00
51.00 1.00 0.13 0.00
52.00 1.00 0.13 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 1.00 0.13 0.00
54.00 1.00 0.13 0.00
55.00 1.00 0.13 0.00
56.00 1.00 0.13 0.00
57.00 1.00 0.13 0.00
58.00 1.00 0.13 0.00
59.00 1.00 0.13 0.00
60.00 1.00 0.13 0.00
61.00 1.00 0.13 0.00
62.00 1.00 0.13 0.00
63.00 1.00 0.13 0.00
64.00 1.00 0.13 0.00
65.00 1.00 0.13 0.00
66.00 1.00 0.13 0.00
67.00 1.00 0.13 0.00
68.00 1.00 0.13 0.00
69.00 1.00 0.13 0.00
70.00 1.00 0.13 0.00
71.00 1.00 0.13 0.00
72.00 1.00 0.13 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 0.32"    for  1-Inch event
Inflow = 1.15 cfs @ 12.10 hrs,  Volume= 0.088 af
Outflow = 1.15 cfs @ 12.10 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.296 ac
1.15 cfs

1.15 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.01 0.01
12.00 0.60 0.60
13.00 0.15 0.15
14.00 0.10 0.10
15.00 0.08 0.08
16.00 0.05 0.05
17.00 0.04 0.04
18.00 0.03 0.03
19.00 0.03 0.03
20.00 0.03 0.03
21.00 0.03 0.03
22.00 0.02 0.02
23.00 0.02 0.02
24.00 0.02 0.02
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 0.13"    for  1-Inch event
Inflow = 0.01 cfs @ 12.14 hrs,  Volume= 0.002 af
Outflow = 0.01 cfs @ 12.14 hrs,  Volume= 0.002 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.160 ac
0.01 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.00 0.00
14.00 0.00 0.00
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=1.60"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=6.05 cfs  0.440 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=1.12"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=0.20 cfs  0.015 af

   Inflow=6.05 cfs  0.440 afReach PD1: WETLAND
   Outflow=6.05 cfs  0.440 af

   Inflow=0.20 cfs  0.015 afReach PD2: BOSTON POST RD
   Outflow=0.20 cfs  0.015 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.455 af   Average Runoff Depth = 1.58"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 6.05 cfs @ 12.09 hrs,  Volume= 0.440 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.58"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total



Type III 24-hr  1-Year Rainfall=2.58"100-108 Existing Watershed- REV
  Printed  3/12/2021Prepared by {enter your company name here}

Page 18HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1-Year Rainfall=2.58"

Runoff Area=3.296 ac
Runoff Volume=0.440 af

Runoff Depth=1.60"
Flow Length=661'

Tc=6.0 min
CN=90

6.05 cfs
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Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.05 0.00 0.00
3.00 0.08 0.00 0.00
4.00 0.11 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.19 0.00 0.00
7.00 0.23 0.00 0.00
8.00 0.29 0.00 0.02
9.00 0.38 0.02 0.07

10.00 0.49 0.05 0.14
11.00 0.64 0.12 0.28
12.00 1.29 0.52 3.68
13.00 1.93 1.04 0.59
14.00 2.09 1.17 0.38
15.00 2.20 1.27 0.29
16.00 2.29 1.34 0.20
17.00 2.35 1.39 0.16
18.00 2.39 1.44 0.12
19.00 2.43 1.47 0.11
20.00 2.47 1.50 0.10
21.00 2.50 1.53 0.09
22.00 2.53 1.56 0.08
23.00 2.56 1.58 0.07
24.00 2.58 1.60 0.07
25.00 2.58 1.60 0.00
26.00 2.58 1.60 0.00
27.00 2.58 1.60 0.00
28.00 2.58 1.60 0.00
29.00 2.58 1.60 0.00
30.00 2.58 1.60 0.00
31.00 2.58 1.60 0.00
32.00 2.58 1.60 0.00
33.00 2.58 1.60 0.00
34.00 2.58 1.60 0.00
35.00 2.58 1.60 0.00
36.00 2.58 1.60 0.00
37.00 2.58 1.60 0.00
38.00 2.58 1.60 0.00
39.00 2.58 1.60 0.00
40.00 2.58 1.60 0.00
41.00 2.58 1.60 0.00
42.00 2.58 1.60 0.00
43.00 2.58 1.60 0.00
44.00 2.58 1.60 0.00
45.00 2.58 1.60 0.00
46.00 2.58 1.60 0.00
47.00 2.58 1.60 0.00
48.00 2.58 1.60 0.00
49.00 2.58 1.60 0.00
50.00 2.58 1.60 0.00
51.00 2.58 1.60 0.00
52.00 2.58 1.60 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 2.58 1.60 0.00
54.00 2.58 1.60 0.00
55.00 2.58 1.60 0.00
56.00 2.58 1.60 0.00
57.00 2.58 1.60 0.00
58.00 2.58 1.60 0.00
59.00 2.58 1.60 0.00
60.00 2.58 1.60 0.00
61.00 2.58 1.60 0.00
62.00 2.58 1.60 0.00
63.00 2.58 1.60 0.00
64.00 2.58 1.60 0.00
65.00 2.58 1.60 0.00
66.00 2.58 1.60 0.00
67.00 2.58 1.60 0.00
68.00 2.58 1.60 0.00
69.00 2.58 1.60 0.00
70.00 2.58 1.60 0.00
71.00 2.58 1.60 0.00
72.00 2.58 1.60 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 0.20 cfs @ 12.10 hrs,  Volume= 0.015 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.58"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1-Year Rainfall=2.58"
Runoff Area=6,960 sf

Runoff Volume=0.015 af
Runoff Depth=1.12"

Tc=6.0 min
CN=83

0.20 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.05 0.00 0.00
3.00 0.08 0.00 0.00
4.00 0.11 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.19 0.00 0.00
7.00 0.23 0.00 0.00
8.00 0.29 0.00 0.00
9.00 0.38 0.00 0.00

10.00 0.49 0.00 0.00
11.00 0.64 0.02 0.01
12.00 1.29 0.26 0.11
13.00 1.93 0.65 0.02
14.00 2.09 0.76 0.01
15.00 2.20 0.84 0.01
16.00 2.29 0.90 0.01
17.00 2.35 0.94 0.01
18.00 2.39 0.98 0.01
19.00 2.43 1.01 0.00
20.00 2.47 1.03 0.00
21.00 2.50 1.06 0.00
22.00 2.53 1.08 0.00
23.00 2.56 1.10 0.00
24.00 2.58 1.12 0.00
25.00 2.58 1.12 0.00
26.00 2.58 1.12 0.00
27.00 2.58 1.12 0.00
28.00 2.58 1.12 0.00
29.00 2.58 1.12 0.00
30.00 2.58 1.12 0.00
31.00 2.58 1.12 0.00
32.00 2.58 1.12 0.00
33.00 2.58 1.12 0.00
34.00 2.58 1.12 0.00
35.00 2.58 1.12 0.00
36.00 2.58 1.12 0.00
37.00 2.58 1.12 0.00
38.00 2.58 1.12 0.00
39.00 2.58 1.12 0.00
40.00 2.58 1.12 0.00
41.00 2.58 1.12 0.00
42.00 2.58 1.12 0.00
43.00 2.58 1.12 0.00
44.00 2.58 1.12 0.00
45.00 2.58 1.12 0.00
46.00 2.58 1.12 0.00
47.00 2.58 1.12 0.00
48.00 2.58 1.12 0.00
49.00 2.58 1.12 0.00
50.00 2.58 1.12 0.00
51.00 2.58 1.12 0.00
52.00 2.58 1.12 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 2.58 1.12 0.00
54.00 2.58 1.12 0.00
55.00 2.58 1.12 0.00
56.00 2.58 1.12 0.00
57.00 2.58 1.12 0.00
58.00 2.58 1.12 0.00
59.00 2.58 1.12 0.00
60.00 2.58 1.12 0.00
61.00 2.58 1.12 0.00
62.00 2.58 1.12 0.00
63.00 2.58 1.12 0.00
64.00 2.58 1.12 0.00
65.00 2.58 1.12 0.00
66.00 2.58 1.12 0.00
67.00 2.58 1.12 0.00
68.00 2.58 1.12 0.00
69.00 2.58 1.12 0.00
70.00 2.58 1.12 0.00
71.00 2.58 1.12 0.00
72.00 2.58 1.12 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 1.60"    for  1-Year event
Inflow = 6.05 cfs @ 12.09 hrs,  Volume= 0.440 af
Outflow = 6.05 cfs @ 12.09 hrs,  Volume= 0.440 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.296 ac
6.05 cfs

6.05 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.02 0.02
9.00 0.07 0.07

10.00 0.14 0.14
11.00 0.28 0.28
12.00 3.68 3.68
13.00 0.59 0.59
14.00 0.38 0.38
15.00 0.29 0.29
16.00 0.20 0.20
17.00 0.16 0.16
18.00 0.12 0.12
19.00 0.11 0.11
20.00 0.10 0.10
21.00 0.09 0.09
22.00 0.08 0.08
23.00 0.07 0.07
24.00 0.07 0.07
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 1.12"    for  1-Year event
Inflow = 0.20 cfs @ 12.10 hrs,  Volume= 0.015 af
Outflow = 0.20 cfs @ 12.10 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.160 ac
0.20 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.01 0.01
12.00 0.11 0.11
13.00 0.02 0.02
14.00 0.01 0.01
15.00 0.01 0.01
16.00 0.01 0.01
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=2.17"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=8.11 cfs  0.596 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=1.61"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=0.30 cfs  0.021 af

   Inflow=8.11 cfs  0.596 afReach PD1: WETLAND
   Outflow=8.11 cfs  0.596 af

   Inflow=0.30 cfs  0.021 afReach PD2: BOSTON POST RD
   Outflow=0.30 cfs  0.021 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.617 af   Average Runoff Depth = 2.14"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 8.11 cfs @ 12.09 hrs,  Volume= 0.596 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total
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Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.20"

Runoff Area=3.296 ac
Runoff Volume=0.596 af

Runoff Depth=2.17"
Flow Length=661'

Tc=6.0 min
CN=90

8.11 cfs
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Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.00 0.00
6.00 0.23 0.00 0.00
7.00 0.29 0.00 0.02
8.00 0.36 0.02 0.06
9.00 0.47 0.04 0.12

10.00 0.60 0.10 0.22
11.00 0.80 0.20 0.42
12.00 1.60 0.76 5.02
13.00 2.40 1.44 0.77
14.00 2.60 1.62 0.49
15.00 2.73 1.74 0.37
16.00 2.84 1.83 0.26
17.00 2.91 1.90 0.21
18.00 2.97 1.96 0.16
19.00 3.02 2.00 0.14
20.00 3.06 2.04 0.13
21.00 3.10 2.08 0.12
22.00 3.14 2.11 0.11
23.00 3.17 2.14 0.10
24.00 3.20 2.17 0.08
25.00 3.20 2.17 0.00
26.00 3.20 2.17 0.00
27.00 3.20 2.17 0.00
28.00 3.20 2.17 0.00
29.00 3.20 2.17 0.00
30.00 3.20 2.17 0.00
31.00 3.20 2.17 0.00
32.00 3.20 2.17 0.00
33.00 3.20 2.17 0.00
34.00 3.20 2.17 0.00
35.00 3.20 2.17 0.00
36.00 3.20 2.17 0.00
37.00 3.20 2.17 0.00
38.00 3.20 2.17 0.00
39.00 3.20 2.17 0.00
40.00 3.20 2.17 0.00
41.00 3.20 2.17 0.00
42.00 3.20 2.17 0.00
43.00 3.20 2.17 0.00
44.00 3.20 2.17 0.00
45.00 3.20 2.17 0.00
46.00 3.20 2.17 0.00
47.00 3.20 2.17 0.00
48.00 3.20 2.17 0.00
49.00 3.20 2.17 0.00
50.00 3.20 2.17 0.00
51.00 3.20 2.17 0.00
52.00 3.20 2.17 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.20 2.17 0.00
54.00 3.20 2.17 0.00
55.00 3.20 2.17 0.00
56.00 3.20 2.17 0.00
57.00 3.20 2.17 0.00
58.00 3.20 2.17 0.00
59.00 3.20 2.17 0.00
60.00 3.20 2.17 0.00
61.00 3.20 2.17 0.00
62.00 3.20 2.17 0.00
63.00 3.20 2.17 0.00
64.00 3.20 2.17 0.00
65.00 3.20 2.17 0.00
66.00 3.20 2.17 0.00
67.00 3.20 2.17 0.00
68.00 3.20 2.17 0.00
69.00 3.20 2.17 0.00
70.00 3.20 2.17 0.00
71.00 3.20 2.17 0.00
72.00 3.20 2.17 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.20"
Runoff Area=6,960 sf

Runoff Volume=0.021 af
Runoff Depth=1.61"

Tc=6.0 min
CN=83

0.30 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.00 0.00
6.00 0.23 0.00 0.00
7.00 0.29 0.00 0.00
8.00 0.36 0.00 0.00
9.00 0.47 0.00 0.00

10.00 0.60 0.02 0.00
11.00 0.80 0.06 0.01
12.00 1.60 0.44 0.17
13.00 2.40 0.98 0.03
14.00 2.60 1.13 0.02
15.00 2.73 1.24 0.02
16.00 2.84 1.32 0.01
17.00 2.91 1.37 0.01
18.00 2.97 1.42 0.01
19.00 3.02 1.46 0.01
20.00 3.06 1.50 0.01
21.00 3.10 1.53 0.01
22.00 3.14 1.56 0.00
23.00 3.17 1.59 0.00
24.00 3.20 1.61 0.00
25.00 3.20 1.61 0.00
26.00 3.20 1.61 0.00
27.00 3.20 1.61 0.00
28.00 3.20 1.61 0.00
29.00 3.20 1.61 0.00
30.00 3.20 1.61 0.00
31.00 3.20 1.61 0.00
32.00 3.20 1.61 0.00
33.00 3.20 1.61 0.00
34.00 3.20 1.61 0.00
35.00 3.20 1.61 0.00
36.00 3.20 1.61 0.00
37.00 3.20 1.61 0.00
38.00 3.20 1.61 0.00
39.00 3.20 1.61 0.00
40.00 3.20 1.61 0.00
41.00 3.20 1.61 0.00
42.00 3.20 1.61 0.00
43.00 3.20 1.61 0.00
44.00 3.20 1.61 0.00
45.00 3.20 1.61 0.00
46.00 3.20 1.61 0.00
47.00 3.20 1.61 0.00
48.00 3.20 1.61 0.00
49.00 3.20 1.61 0.00
50.00 3.20 1.61 0.00
51.00 3.20 1.61 0.00
52.00 3.20 1.61 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.20 1.61 0.00
54.00 3.20 1.61 0.00
55.00 3.20 1.61 0.00
56.00 3.20 1.61 0.00
57.00 3.20 1.61 0.00
58.00 3.20 1.61 0.00
59.00 3.20 1.61 0.00
60.00 3.20 1.61 0.00
61.00 3.20 1.61 0.00
62.00 3.20 1.61 0.00
63.00 3.20 1.61 0.00
64.00 3.20 1.61 0.00
65.00 3.20 1.61 0.00
66.00 3.20 1.61 0.00
67.00 3.20 1.61 0.00
68.00 3.20 1.61 0.00
69.00 3.20 1.61 0.00
70.00 3.20 1.61 0.00
71.00 3.20 1.61 0.00
72.00 3.20 1.61 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 2.17"    for  2-Year event
Inflow = 8.11 cfs @ 12.09 hrs,  Volume= 0.596 af
Outflow = 8.11 cfs @ 12.09 hrs,  Volume= 0.596 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.296 ac
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8.11 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.02 0.02
8.00 0.06 0.06
9.00 0.12 0.12

10.00 0.22 0.22
11.00 0.42 0.42
12.00 5.02 5.02
13.00 0.77 0.77
14.00 0.49 0.49
15.00 0.37 0.37
16.00 0.26 0.26
17.00 0.21 0.21
18.00 0.16 0.16
19.00 0.14 0.14
20.00 0.13 0.13
21.00 0.12 0.12
22.00 0.11 0.11
23.00 0.10 0.10
24.00 0.08 0.08
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 1.61"    for  2-Year event
Inflow = 0.30 cfs @ 12.09 hrs,  Volume= 0.021 af
Outflow = 0.30 cfs @ 12.09 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.01 0.01
12.00 0.17 0.17
13.00 0.03 0.03
14.00 0.02 0.02
15.00 0.02 0.02
16.00 0.01 0.01
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=2.82"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=10.45 cfs  0.776 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=2.20"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=0.40 cfs  0.029 af

   Inflow=10.45 cfs  0.776 afReach PD1: WETLAND
   Outflow=10.45 cfs  0.776 af

   Inflow=0.40 cfs  0.029 afReach PD2: BOSTON POST RD
   Outflow=0.40 cfs  0.029 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.805 af   Average Runoff Depth = 2.80"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 10.45 cfs @ 12.09 hrs,  Volume= 0.776 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=3.90"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total
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Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=3.90"

Runoff Area=3.296 ac
Runoff Volume=0.776 af

Runoff Depth=2.82"
Flow Length=661'

Tc=6.0 min
CN=90

10.45 cfs
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Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.08 0.00 0.00
3.00 0.12 0.00 0.00
4.00 0.17 0.00 0.00
5.00 0.22 0.00 0.00
6.00 0.28 0.00 0.02
7.00 0.35 0.01 0.05
8.00 0.44 0.04 0.10
9.00 0.57 0.08 0.19

10.00 0.74 0.16 0.32
11.00 0.98 0.30 0.58
12.00 1.95 1.05 6.54
13.00 2.92 1.92 0.97
14.00 3.16 2.13 0.61
15.00 3.33 2.29 0.47
16.00 3.46 2.41 0.33
17.00 3.55 2.49 0.26
18.00 3.62 2.56 0.20
19.00 3.68 2.62 0.18
20.00 3.73 2.67 0.16
21.00 3.78 2.71 0.15
22.00 3.82 2.75 0.13
23.00 3.86 2.79 0.12
24.00 3.90 2.82 0.11
25.00 3.90 2.82 0.00
26.00 3.90 2.82 0.00
27.00 3.90 2.82 0.00
28.00 3.90 2.82 0.00
29.00 3.90 2.82 0.00
30.00 3.90 2.82 0.00
31.00 3.90 2.82 0.00
32.00 3.90 2.82 0.00
33.00 3.90 2.82 0.00
34.00 3.90 2.82 0.00
35.00 3.90 2.82 0.00
36.00 3.90 2.82 0.00
37.00 3.90 2.82 0.00
38.00 3.90 2.82 0.00
39.00 3.90 2.82 0.00
40.00 3.90 2.82 0.00
41.00 3.90 2.82 0.00
42.00 3.90 2.82 0.00
43.00 3.90 2.82 0.00
44.00 3.90 2.82 0.00
45.00 3.90 2.82 0.00
46.00 3.90 2.82 0.00
47.00 3.90 2.82 0.00
48.00 3.90 2.82 0.00
49.00 3.90 2.82 0.00
50.00 3.90 2.82 0.00
51.00 3.90 2.82 0.00
52.00 3.90 2.82 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.90 2.82 0.00
54.00 3.90 2.82 0.00
55.00 3.90 2.82 0.00
56.00 3.90 2.82 0.00
57.00 3.90 2.82 0.00
58.00 3.90 2.82 0.00
59.00 3.90 2.82 0.00
60.00 3.90 2.82 0.00
61.00 3.90 2.82 0.00
62.00 3.90 2.82 0.00
63.00 3.90 2.82 0.00
64.00 3.90 2.82 0.00
65.00 3.90 2.82 0.00
66.00 3.90 2.82 0.00
67.00 3.90 2.82 0.00
68.00 3.90 2.82 0.00
69.00 3.90 2.82 0.00
70.00 3.90 2.82 0.00
71.00 3.90 2.82 0.00
72.00 3.90 2.82 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=3.90"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
5-Year Rainfall=3.90"
Runoff Area=6,960 sf

Runoff Volume=0.029 af
Runoff Depth=2.20"

Tc=6.0 min
CN=83

0.40 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.08 0.00 0.00
3.00 0.12 0.00 0.00
4.00 0.17 0.00 0.00
5.00 0.22 0.00 0.00
6.00 0.28 0.00 0.00
7.00 0.35 0.00 0.00
8.00 0.44 0.00 0.00
9.00 0.57 0.01 0.00

10.00 0.74 0.05 0.01
11.00 0.98 0.12 0.02
12.00 1.95 0.66 0.24
13.00 2.92 1.39 0.04
14.00 3.16 1.58 0.03
15.00 3.33 1.72 0.02
16.00 3.46 1.82 0.01
17.00 3.55 1.90 0.01
18.00 3.62 1.96 0.01
19.00 3.68 2.01 0.01
20.00 3.73 2.06 0.01
21.00 3.78 2.10 0.01
22.00 3.82 2.13 0.01
23.00 3.86 2.17 0.01
24.00 3.90 2.20 0.00
25.00 3.90 2.20 0.00
26.00 3.90 2.20 0.00
27.00 3.90 2.20 0.00
28.00 3.90 2.20 0.00
29.00 3.90 2.20 0.00
30.00 3.90 2.20 0.00
31.00 3.90 2.20 0.00
32.00 3.90 2.20 0.00
33.00 3.90 2.20 0.00
34.00 3.90 2.20 0.00
35.00 3.90 2.20 0.00
36.00 3.90 2.20 0.00
37.00 3.90 2.20 0.00
38.00 3.90 2.20 0.00
39.00 3.90 2.20 0.00
40.00 3.90 2.20 0.00
41.00 3.90 2.20 0.00
42.00 3.90 2.20 0.00
43.00 3.90 2.20 0.00
44.00 3.90 2.20 0.00
45.00 3.90 2.20 0.00
46.00 3.90 2.20 0.00
47.00 3.90 2.20 0.00
48.00 3.90 2.20 0.00
49.00 3.90 2.20 0.00
50.00 3.90 2.20 0.00
51.00 3.90 2.20 0.00
52.00 3.90 2.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.90 2.20 0.00
54.00 3.90 2.20 0.00
55.00 3.90 2.20 0.00
56.00 3.90 2.20 0.00
57.00 3.90 2.20 0.00
58.00 3.90 2.20 0.00
59.00 3.90 2.20 0.00
60.00 3.90 2.20 0.00
61.00 3.90 2.20 0.00
62.00 3.90 2.20 0.00
63.00 3.90 2.20 0.00
64.00 3.90 2.20 0.00
65.00 3.90 2.20 0.00
66.00 3.90 2.20 0.00
67.00 3.90 2.20 0.00
68.00 3.90 2.20 0.00
69.00 3.90 2.20 0.00
70.00 3.90 2.20 0.00
71.00 3.90 2.20 0.00
72.00 3.90 2.20 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 2.82"    for  5-Year event
Inflow = 10.45 cfs @ 12.09 hrs,  Volume= 0.776 af
Outflow = 10.45 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= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.296 ac
10.45 cfs

10.45 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.02 0.02
7.00 0.05 0.05
8.00 0.10 0.10
9.00 0.19 0.19

10.00 0.32 0.32
11.00 0.58 0.58
12.00 6.54 6.54
13.00 0.97 0.97
14.00 0.61 0.61
15.00 0.47 0.47
16.00 0.33 0.33
17.00 0.26 0.26
18.00 0.20 0.20
19.00 0.18 0.18
20.00 0.16 0.16
21.00 0.15 0.15
22.00 0.13 0.13
23.00 0.12 0.12
24.00 0.11 0.11
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 2.20"    for  5-Year event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.160 ac
0.40 cfs

0.40 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.01 0.01
11.00 0.02 0.02
12.00 0.24 0.24
13.00 0.04 0.04
14.00 0.03 0.03
15.00 0.02 0.02
16.00 0.01 0.01
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.01 0.01
23.00 0.01 0.01
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=3.68"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=13.46 cfs  1.012 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=2.99"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=0.55 cfs  0.040 af

   Inflow=13.46 cfs  1.012 afReach PD1: WETLAND
   Outflow=13.46 cfs  1.012 af

   Inflow=0.55 cfs  0.040 afReach PD2: BOSTON POST RD
   Outflow=0.55 cfs  0.040 af

Total Runoff Area = 3.456 ac   Runoff Volume = 1.052 af   Average Runoff Depth = 3.65"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 13.46 cfs @ 12.09 hrs,  Volume= 1.012 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.80"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total
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Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.80"
Runoff Area=3.296 ac

Runoff Volume=1.012 af
Runoff Depth=3.68"

Flow Length=661'
Tc=6.0 min

CN=90

13.46 cfs



Type III 24-hr  10-Year Rainfall=4.80"100-108 Existing Watershed- REV
  Printed  3/12/2021Prepared by {enter your company name here}

Page 49HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.21 0.00 0.00
5.00 0.27 0.00 0.02
6.00 0.35 0.01 0.05
7.00 0.43 0.03 0.09
8.00 0.55 0.07 0.16
9.00 0.70 0.14 0.29

10.00 0.91 0.26 0.46
11.00 1.20 0.46 0.80
12.00 2.40 1.44 8.51
13.00 3.60 2.54 1.22
14.00 3.89 2.82 0.77
15.00 4.10 3.01 0.58
16.00 4.25 3.16 0.41
17.00 4.37 3.27 0.33
18.00 4.45 3.35 0.25
19.00 4.53 3.42 0.22
20.00 4.59 3.49 0.20
21.00 4.65 3.54 0.18
22.00 4.71 3.59 0.17
23.00 4.76 3.64 0.15
24.00 4.80 3.68 0.13
25.00 4.80 3.68 0.00
26.00 4.80 3.68 0.00
27.00 4.80 3.68 0.00
28.00 4.80 3.68 0.00
29.00 4.80 3.68 0.00
30.00 4.80 3.68 0.00
31.00 4.80 3.68 0.00
32.00 4.80 3.68 0.00
33.00 4.80 3.68 0.00
34.00 4.80 3.68 0.00
35.00 4.80 3.68 0.00
36.00 4.80 3.68 0.00
37.00 4.80 3.68 0.00
38.00 4.80 3.68 0.00
39.00 4.80 3.68 0.00
40.00 4.80 3.68 0.00
41.00 4.80 3.68 0.00
42.00 4.80 3.68 0.00
43.00 4.80 3.68 0.00
44.00 4.80 3.68 0.00
45.00 4.80 3.68 0.00
46.00 4.80 3.68 0.00
47.00 4.80 3.68 0.00
48.00 4.80 3.68 0.00
49.00 4.80 3.68 0.00
50.00 4.80 3.68 0.00
51.00 4.80 3.68 0.00
52.00 4.80 3.68 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.80 3.68 0.00
54.00 4.80 3.68 0.00
55.00 4.80 3.68 0.00
56.00 4.80 3.68 0.00
57.00 4.80 3.68 0.00
58.00 4.80 3.68 0.00
59.00 4.80 3.68 0.00
60.00 4.80 3.68 0.00
61.00 4.80 3.68 0.00
62.00 4.80 3.68 0.00
63.00 4.80 3.68 0.00
64.00 4.80 3.68 0.00
65.00 4.80 3.68 0.00
66.00 4.80 3.68 0.00
67.00 4.80 3.68 0.00
68.00 4.80 3.68 0.00
69.00 4.80 3.68 0.00
70.00 4.80 3.68 0.00
71.00 4.80 3.68 0.00
72.00 4.80 3.68 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.80"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=4.80"
Runoff Area=6,960 sf

Runoff Volume=0.040 af
Runoff Depth=2.99"

Tc=6.0 min
CN=83

0.55 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.21 0.00 0.00
5.00 0.27 0.00 0.00
6.00 0.35 0.00 0.00
7.00 0.43 0.00 0.00
8.00 0.55 0.01 0.00
9.00 0.70 0.04 0.01

10.00 0.91 0.10 0.01
11.00 1.20 0.22 0.03
12.00 2.40 0.98 0.33
13.00 3.60 1.94 0.05
14.00 3.89 2.19 0.03
15.00 4.10 2.37 0.03
16.00 4.25 2.51 0.02
17.00 4.37 2.61 0.01
18.00 4.45 2.69 0.01
19.00 4.53 2.75 0.01
20.00 4.59 2.81 0.01
21.00 4.65 2.86 0.01
22.00 4.71 2.91 0.01
23.00 4.76 2.95 0.01
24.00 4.80 2.99 0.01
25.00 4.80 2.99 0.00
26.00 4.80 2.99 0.00
27.00 4.80 2.99 0.00
28.00 4.80 2.99 0.00
29.00 4.80 2.99 0.00
30.00 4.80 2.99 0.00
31.00 4.80 2.99 0.00
32.00 4.80 2.99 0.00
33.00 4.80 2.99 0.00
34.00 4.80 2.99 0.00
35.00 4.80 2.99 0.00
36.00 4.80 2.99 0.00
37.00 4.80 2.99 0.00
38.00 4.80 2.99 0.00
39.00 4.80 2.99 0.00
40.00 4.80 2.99 0.00
41.00 4.80 2.99 0.00
42.00 4.80 2.99 0.00
43.00 4.80 2.99 0.00
44.00 4.80 2.99 0.00
45.00 4.80 2.99 0.00
46.00 4.80 2.99 0.00
47.00 4.80 2.99 0.00
48.00 4.80 2.99 0.00
49.00 4.80 2.99 0.00
50.00 4.80 2.99 0.00
51.00 4.80 2.99 0.00
52.00 4.80 2.99 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.80 2.99 0.00
54.00 4.80 2.99 0.00
55.00 4.80 2.99 0.00
56.00 4.80 2.99 0.00
57.00 4.80 2.99 0.00
58.00 4.80 2.99 0.00
59.00 4.80 2.99 0.00
60.00 4.80 2.99 0.00
61.00 4.80 2.99 0.00
62.00 4.80 2.99 0.00
63.00 4.80 2.99 0.00
64.00 4.80 2.99 0.00
65.00 4.80 2.99 0.00
66.00 4.80 2.99 0.00
67.00 4.80 2.99 0.00
68.00 4.80 2.99 0.00
69.00 4.80 2.99 0.00
70.00 4.80 2.99 0.00
71.00 4.80 2.99 0.00
72.00 4.80 2.99 0.00



Type III 24-hr  10-Year Rainfall=4.80"100-108 Existing Watershed- REV
  Printed  3/12/2021Prepared by {enter your company name here}

Page 52HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 3.68"    for  10-Year event
Inflow = 13.46 cfs @ 12.09 hrs,  Volume= 1.012 af
Outflow = 13.46 cfs @ 12.09 hrs,  Volume= 1.012 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.296 ac
13.46 cfs

13.46 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.02 0.02
6.00 0.05 0.05
7.00 0.09 0.09
8.00 0.16 0.16
9.00 0.29 0.29

10.00 0.46 0.46
11.00 0.80 0.80
12.00 8.51 8.51
13.00 1.22 1.22
14.00 0.77 0.77
15.00 0.58 0.58
16.00 0.41 0.41
17.00 0.33 0.33
18.00 0.25 0.25
19.00 0.22 0.22
20.00 0.20 0.20
21.00 0.18 0.18
22.00 0.17 0.17
23.00 0.15 0.15
24.00 0.13 0.13
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 2.99"    for  10-Year event
Inflow = 0.55 cfs @ 12.09 hrs,  Volume= 0.040 af
Outflow = 0.55 cfs @ 12.09 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.160 ac
0.55 cfs

0.55 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.01 0.01

10.00 0.01 0.01
11.00 0.03 0.03
12.00 0.33 0.33
13.00 0.05 0.05
14.00 0.03 0.03
15.00 0.03 0.03
16.00 0.02 0.02
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.01 0.01
23.00 0.01 0.01
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=4.85"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=17.44 cfs  1.331 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=4.09"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=0.74 cfs  0.054 af

   Inflow=17.44 cfs  1.331 afReach PD1: WETLAND
   Outflow=17.44 cfs  1.331 af

   Inflow=0.74 cfs  0.054 afReach PD2: BOSTON POST RD
   Outflow=0.74 cfs  0.054 af

Total Runoff Area = 3.456 ac   Runoff Volume = 1.385 af   Average Runoff Depth = 4.81"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 17.44 cfs @ 12.09 hrs,  Volume= 1.331 af,  Depth= 4.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.00"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total
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Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.00"
Runoff Area=3.296 ac

Runoff Volume=1.331 af
Runoff Depth=4.85"

Flow Length=661'
Tc=6.0 min

CN=90

17.44 cfs
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Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.00
2.00 0.12 0.00 0.00
3.00 0.18 0.00 0.00
4.00 0.26 0.00 0.01
5.00 0.34 0.01 0.05
6.00 0.43 0.03 0.09
7.00 0.54 0.07 0.16
8.00 0.68 0.14 0.25
9.00 0.87 0.24 0.43

10.00 1.13 0.41 0.66
11.00 1.50 0.68 1.10
12.00 3.00 1.98 11.11
13.00 4.50 3.40 1.56
14.00 4.87 3.75 0.98
15.00 5.13 4.00 0.74
16.00 5.32 4.18 0.52
17.00 5.46 4.32 0.41
18.00 5.57 4.43 0.32
19.00 5.66 4.51 0.28
20.00 5.74 4.59 0.25
21.00 5.82 4.67 0.23
22.00 5.88 4.73 0.21
23.00 5.95 4.79 0.19
24.00 6.00 4.85 0.17
25.00 6.00 4.85 0.00
26.00 6.00 4.85 0.00
27.00 6.00 4.85 0.00
28.00 6.00 4.85 0.00
29.00 6.00 4.85 0.00
30.00 6.00 4.85 0.00
31.00 6.00 4.85 0.00
32.00 6.00 4.85 0.00
33.00 6.00 4.85 0.00
34.00 6.00 4.85 0.00
35.00 6.00 4.85 0.00
36.00 6.00 4.85 0.00
37.00 6.00 4.85 0.00
38.00 6.00 4.85 0.00
39.00 6.00 4.85 0.00
40.00 6.00 4.85 0.00
41.00 6.00 4.85 0.00
42.00 6.00 4.85 0.00
43.00 6.00 4.85 0.00
44.00 6.00 4.85 0.00
45.00 6.00 4.85 0.00
46.00 6.00 4.85 0.00
47.00 6.00 4.85 0.00
48.00 6.00 4.85 0.00
49.00 6.00 4.85 0.00
50.00 6.00 4.85 0.00
51.00 6.00 4.85 0.00
52.00 6.00 4.85 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 6.00 4.85 0.00
54.00 6.00 4.85 0.00
55.00 6.00 4.85 0.00
56.00 6.00 4.85 0.00
57.00 6.00 4.85 0.00
58.00 6.00 4.85 0.00
59.00 6.00 4.85 0.00
60.00 6.00 4.85 0.00
61.00 6.00 4.85 0.00
62.00 6.00 4.85 0.00
63.00 6.00 4.85 0.00
64.00 6.00 4.85 0.00
65.00 6.00 4.85 0.00
66.00 6.00 4.85 0.00
67.00 6.00 4.85 0.00
68.00 6.00 4.85 0.00
69.00 6.00 4.85 0.00
70.00 6.00 4.85 0.00
71.00 6.00 4.85 0.00
72.00 6.00 4.85 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 0.74 cfs @ 12.09 hrs,  Volume= 0.054 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.00"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.00"
Runoff Area=6,960 sf

Runoff Volume=0.054 af
Runoff Depth=4.09"

Tc=6.0 min
CN=83

0.74 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.00
2.00 0.12 0.00 0.00
3.00 0.18 0.00 0.00
4.00 0.26 0.00 0.00
5.00 0.34 0.00 0.00
6.00 0.43 0.00 0.00
7.00 0.54 0.01 0.00
8.00 0.68 0.03 0.01
9.00 0.87 0.09 0.01

10.00 1.13 0.19 0.02
11.00 1.50 0.38 0.04
12.00 3.00 1.45 0.46
13.00 4.50 2.73 0.07
14.00 4.87 3.05 0.04
15.00 5.13 3.29 0.03
16.00 5.32 3.46 0.02
17.00 5.46 3.59 0.02
18.00 5.57 3.69 0.01
19.00 5.66 3.78 0.01
20.00 5.74 3.85 0.01
21.00 5.82 3.92 0.01
22.00 5.88 3.98 0.01
23.00 5.95 4.04 0.01
24.00 6.00 4.09 0.01
25.00 6.00 4.09 0.00
26.00 6.00 4.09 0.00
27.00 6.00 4.09 0.00
28.00 6.00 4.09 0.00
29.00 6.00 4.09 0.00
30.00 6.00 4.09 0.00
31.00 6.00 4.09 0.00
32.00 6.00 4.09 0.00
33.00 6.00 4.09 0.00
34.00 6.00 4.09 0.00
35.00 6.00 4.09 0.00
36.00 6.00 4.09 0.00
37.00 6.00 4.09 0.00
38.00 6.00 4.09 0.00
39.00 6.00 4.09 0.00
40.00 6.00 4.09 0.00
41.00 6.00 4.09 0.00
42.00 6.00 4.09 0.00
43.00 6.00 4.09 0.00
44.00 6.00 4.09 0.00
45.00 6.00 4.09 0.00
46.00 6.00 4.09 0.00
47.00 6.00 4.09 0.00
48.00 6.00 4.09 0.00
49.00 6.00 4.09 0.00
50.00 6.00 4.09 0.00
51.00 6.00 4.09 0.00
52.00 6.00 4.09 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 6.00 4.09 0.00
54.00 6.00 4.09 0.00
55.00 6.00 4.09 0.00
56.00 6.00 4.09 0.00
57.00 6.00 4.09 0.00
58.00 6.00 4.09 0.00
59.00 6.00 4.09 0.00
60.00 6.00 4.09 0.00
61.00 6.00 4.09 0.00
62.00 6.00 4.09 0.00
63.00 6.00 4.09 0.00
64.00 6.00 4.09 0.00
65.00 6.00 4.09 0.00
66.00 6.00 4.09 0.00
67.00 6.00 4.09 0.00
68.00 6.00 4.09 0.00
69.00 6.00 4.09 0.00
70.00 6.00 4.09 0.00
71.00 6.00 4.09 0.00
72.00 6.00 4.09 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 4.85"    for  25-Year event
Inflow = 17.44 cfs @ 12.09 hrs,  Volume= 1.331 af
Outflow = 17.44 cfs @ 12.09 hrs,  Volume= 1.331 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.296 ac
17.44 cfs

17.44 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.01 0.01
5.00 0.05 0.05
6.00 0.09 0.09
7.00 0.16 0.16
8.00 0.25 0.25
9.00 0.43 0.43

10.00 0.66 0.66
11.00 1.10 1.10
12.00 11.11 11.11
13.00 1.56 1.56
14.00 0.98 0.98
15.00 0.74 0.74
16.00 0.52 0.52
17.00 0.41 0.41
18.00 0.32 0.32
19.00 0.28 0.28
20.00 0.25 0.25
21.00 0.23 0.23
22.00 0.21 0.21
23.00 0.19 0.19
24.00 0.17 0.17
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 4.09"    for  25-Year event
Inflow = 0.74 cfs @ 12.09 hrs,  Volume= 0.054 af
Outflow = 0.74 cfs @ 12.09 hrs,  Volume= 0.054 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.160 ac
0.74 cfs

0.74 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.01 0.01
9.00 0.01 0.01

10.00 0.02 0.02
11.00 0.04 0.04
12.00 0.46 0.46
13.00 0.07 0.07
14.00 0.04 0.04
15.00 0.03 0.03
16.00 0.02 0.02
17.00 0.02 0.02
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.01 0.01
23.00 0.01 0.01
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.296 ac   60.59% Impervious   Runoff Depth=7.40"Subcatchment E-1: E-1
   Flow Length=661'   Tc=6.0 min   CN=90   Runoff=25.98 cfs  2.032 af

Runoff Area=6,960 sf   49.94% Impervious   Runoff Depth=6.55"Subcatchment E-2: E-2
   Tc=6.0 min   CN=83   Runoff=1.16 cfs  0.087 af

   Inflow=25.98 cfs  2.032 afReach PD1: WETLAND
   Outflow=25.98 cfs  2.032 af

   Inflow=1.16 cfs  0.087 afReach PD2: BOSTON POST RD
   Outflow=1.16 cfs  0.087 af

Total Runoff Area = 3.456 ac   Runoff Volume = 2.119 af   Average Runoff Depth = 7.36"
39.90% Pervious = 1.379 ac     60.10% Impervious = 2.077 ac
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Summary for Subcatchment E-1: E-1

Runoff = 25.98 cfs @ 12.09 hrs,  Volume= 2.032 af,  Depth= 7.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description
0.492 79 <50% Grass cover, Poor, HSG B
1.831 98 Paved parking, HSG B
0.700 73 Woods/grass comb., Poor, HSG B
0.107 96 Gravel surface, HSG B

* 0.166 98 Building
3.296 90 Weighted Average
1.299 77 39.41% Pervious Area
1.997 98 60.59% Impervious Area

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

0.6 50 0.0250 1.35 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.40"

0.9 214 0.0410 4.11 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.4 129 0.0780 5.67 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

1.6 268 0.0194 2.83 Shallow Concentrated Flow, D-E
Paved   Kv= 20.3 fps

2.5 Direct Entry, Min. TC
6.0 661 Total
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Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.60"

Runoff Area=3.296 ac
Runoff Volume=2.032 af

Runoff Depth=7.40"
Flow Length=661'

Tc=6.0 min
CN=90

25.98 cfs



Type III 24-hr  100-Year Rainfall=8.60"100-108 Existing Watershed- REV
  Printed  3/12/2021Prepared by {enter your company name here}

Page 69HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment E-1: E-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.00
2.00 0.17 0.00 0.00
3.00 0.26 0.00 0.02
4.00 0.37 0.02 0.08
5.00 0.49 0.05 0.14
6.00 0.62 0.10 0.20
7.00 0.78 0.19 0.32
8.00 0.98 0.31 0.47
9.00 1.25 0.50 0.75

10.00 1.63 0.78 1.09
11.00 2.15 1.22 1.74
12.00 4.30 3.20 16.71
13.00 6.45 5.28 2.28
14.00 6.97 5.80 1.43
15.00 7.35 6.16 1.08
16.00 7.62 6.43 0.76
17.00 7.82 6.63 0.60
18.00 7.98 6.79 0.46
19.00 8.11 6.92 0.41
20.00 8.23 7.03 0.37
21.00 8.34 7.14 0.34
22.00 8.43 7.23 0.31
23.00 8.52 7.32 0.27
24.00 8.60 7.40 0.24
25.00 8.60 7.40 0.00
26.00 8.60 7.40 0.00
27.00 8.60 7.40 0.00
28.00 8.60 7.40 0.00
29.00 8.60 7.40 0.00
30.00 8.60 7.40 0.00
31.00 8.60 7.40 0.00
32.00 8.60 7.40 0.00
33.00 8.60 7.40 0.00
34.00 8.60 7.40 0.00
35.00 8.60 7.40 0.00
36.00 8.60 7.40 0.00
37.00 8.60 7.40 0.00
38.00 8.60 7.40 0.00
39.00 8.60 7.40 0.00
40.00 8.60 7.40 0.00
41.00 8.60 7.40 0.00
42.00 8.60 7.40 0.00
43.00 8.60 7.40 0.00
44.00 8.60 7.40 0.00
45.00 8.60 7.40 0.00
46.00 8.60 7.40 0.00
47.00 8.60 7.40 0.00
48.00 8.60 7.40 0.00
49.00 8.60 7.40 0.00
50.00 8.60 7.40 0.00
51.00 8.60 7.40 0.00
52.00 8.60 7.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 8.60 7.40 0.00
54.00 8.60 7.40 0.00
55.00 8.60 7.40 0.00
56.00 8.60 7.40 0.00
57.00 8.60 7.40 0.00
58.00 8.60 7.40 0.00
59.00 8.60 7.40 0.00
60.00 8.60 7.40 0.00
61.00 8.60 7.40 0.00
62.00 8.60 7.40 0.00
63.00 8.60 7.40 0.00
64.00 8.60 7.40 0.00
65.00 8.60 7.40 0.00
66.00 8.60 7.40 0.00
67.00 8.60 7.40 0.00
68.00 8.60 7.40 0.00
69.00 8.60 7.40 0.00
70.00 8.60 7.40 0.00
71.00 8.60 7.40 0.00
72.00 8.60 7.40 0.00
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Summary for Subcatchment E-2: E-2

Runoff = 1.16 cfs @ 12.09 hrs,  Volume= 0.087 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description
3,476 98 Paved parking, HSG B
1,827 69 50-75% Grass cover, Fair, HSG B
1,657 66 Woods, Poor, HSG B
6,960 83 Weighted Average
3,484 68 50.06% Pervious Area
3,476 98 49.94% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=8.60"

Runoff Area=6,960 sf
Runoff Volume=0.087 af

Runoff Depth=6.55"
Tc=6.0 min

CN=83

1.16 cfs
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Hydrograph for Subcatchment E-2: E-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.00
2.00 0.17 0.00 0.00
3.00 0.26 0.00 0.00
4.00 0.37 0.00 0.00
5.00 0.49 0.00 0.00
6.00 0.62 0.02 0.00
7.00 0.78 0.06 0.01
8.00 0.98 0.12 0.01
9.00 1.25 0.25 0.02

10.00 1.63 0.45 0.04
11.00 2.15 0.80 0.07
12.00 4.30 2.55 0.73
13.00 6.45 4.51 0.11
14.00 6.97 5.00 0.07
15.00 7.35 5.36 0.05
16.00 7.62 5.61 0.04
17.00 7.82 5.81 0.03
18.00 7.98 5.96 0.02
19.00 8.11 6.08 0.02
20.00 8.23 6.20 0.02
21.00 8.34 6.30 0.02
22.00 8.43 6.39 0.01
23.00 8.52 6.48 0.01
24.00 8.60 6.55 0.01
25.00 8.60 6.55 0.00
26.00 8.60 6.55 0.00
27.00 8.60 6.55 0.00
28.00 8.60 6.55 0.00
29.00 8.60 6.55 0.00
30.00 8.60 6.55 0.00
31.00 8.60 6.55 0.00
32.00 8.60 6.55 0.00
33.00 8.60 6.55 0.00
34.00 8.60 6.55 0.00
35.00 8.60 6.55 0.00
36.00 8.60 6.55 0.00
37.00 8.60 6.55 0.00
38.00 8.60 6.55 0.00
39.00 8.60 6.55 0.00
40.00 8.60 6.55 0.00
41.00 8.60 6.55 0.00
42.00 8.60 6.55 0.00
43.00 8.60 6.55 0.00
44.00 8.60 6.55 0.00
45.00 8.60 6.55 0.00
46.00 8.60 6.55 0.00
47.00 8.60 6.55 0.00
48.00 8.60 6.55 0.00
49.00 8.60 6.55 0.00
50.00 8.60 6.55 0.00
51.00 8.60 6.55 0.00
52.00 8.60 6.55 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 8.60 6.55 0.00
54.00 8.60 6.55 0.00
55.00 8.60 6.55 0.00
56.00 8.60 6.55 0.00
57.00 8.60 6.55 0.00
58.00 8.60 6.55 0.00
59.00 8.60 6.55 0.00
60.00 8.60 6.55 0.00
61.00 8.60 6.55 0.00
62.00 8.60 6.55 0.00
63.00 8.60 6.55 0.00
64.00 8.60 6.55 0.00
65.00 8.60 6.55 0.00
66.00 8.60 6.55 0.00
67.00 8.60 6.55 0.00
68.00 8.60 6.55 0.00
69.00 8.60 6.55 0.00
70.00 8.60 6.55 0.00
71.00 8.60 6.55 0.00
72.00 8.60 6.55 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.296 ac, 60.59% Impervious,  Inflow Depth = 7.40"    for  100-Year event
Inflow = 25.98 cfs @ 12.09 hrs,  Volume= 2.032 af
Outflow = 25.98 cfs @ 12.09 hrs,  Volume= 2.032 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.296 ac
25.98 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.02 0.02
4.00 0.08 0.08
5.00 0.14 0.14
6.00 0.20 0.20
7.00 0.32 0.32
8.00 0.47 0.47
9.00 0.75 0.75

10.00 1.09 1.09
11.00 1.74 1.74
12.00 16.71 16.71
13.00 2.28 2.28
14.00 1.43 1.43
15.00 1.08 1.08
16.00 0.76 0.76
17.00 0.60 0.60
18.00 0.46 0.46
19.00 0.41 0.41
20.00 0.37 0.37
21.00 0.34 0.34
22.00 0.31 0.31
23.00 0.27 0.27
24.00 0.24 0.24
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.160 ac, 49.94% Impervious,  Inflow Depth = 6.55"    for  100-Year event
Inflow = 1.16 cfs @ 12.09 hrs,  Volume= 0.087 af
Outflow = 1.16 cfs @ 12.09 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= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.160 ac
1.16 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.01 0.01
8.00 0.01 0.01
9.00 0.02 0.02

10.00 0.04 0.04
11.00 0.07 0.07
12.00 0.73 0.73
13.00 0.11 0.11
14.00 0.07 0.07
15.00 0.05 0.05
16.00 0.04 0.04
17.00 0.03 0.03
18.00 0.02 0.02
19.00 0.02 0.02
20.00 0.02 0.02
21.00 0.02 0.02
22.00 0.01 0.01
23.00 0.01 0.01
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Project Notes

Rainfall events imported from "EXIST.hcp"
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.128 61 >75% Grass cover, Good, HSG B  (P-1B, P-2)
0.032 61 >75% Grass cover, Good, HSG B- ISLANDS  (P-1A)
0.113 73 Existing Woods/grass comb., Poor, HSG B  (P-1A)
1.785 98 Paved parking, HSG B  (P-1A, P-2)
0.749 98 Perm. Pavement, 0% imp, HSG B  (P-1B)
0.166 98 Unconnected roofs, HSG B  (P-1A)
0.483 58 Woods/grass comb., Good, HSG B  (P-1A, P-1U)
3.456 90 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
3.456 HSG B P-1A, P-1B, P-1U, P-2
0.000 HSG C
0.000 HSG D
0.000 Other
3.456 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchmen
Numbers

0.000 0.160 0.000 0.000 0.000 0.160 >75% Grass cover, Good
0.000 0.113 0.000 0.000 0.000 0.113 Existing Woods/grass comb., Poor
0.000 1.785 0.000 0.000 0.000 1.785 Paved parking
0.000 0.749 0.000 0.000 0.000 0.749 Perm. Pavement, 0% imp
0.000 0.166 0.000 0.000 0.000 0.166 Unconnected roofs
0.000 0.483 0.000 0.000 0.000 0.483 Woods/grass comb., Good
0.000 3.456 0.000 0.000 0.000 3.456 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 3P 123.01 122.90 20.0 0.0055 0.012 12.0 0.0 0.0
2 UG-1 122.40 121.25 212.0 0.0054 0.011 15.0 0.0 0.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=0.45"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=1.14 cfs  0.083 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=0.56"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=0.53 cfs  0.038 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=0.00 cfs  0.000 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=0.06"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.00 cfs  0.001 af

   Inflow=0.43 cfs  0.083 afReach PD1: WETLAND
   Outflow=0.43 cfs  0.083 af

   Inflow=0.00 cfs  0.001 afReach PD2: BOSTON POST RD
   Outflow=0.00 cfs  0.001 af

   Inflow=0.00 cfs  0.000 afPond 1P: FES
   Primary=0.00 cfs  0.000 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=122.85'  Storage=43 cf   Inflow=0.53 cfs  0.038 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.038 af   Primary=0.00 cfs  0.000 af   Outflow=0.39 cfs  0.038 af

Peak Elev=123.06'  Storage=1,153 cf   Inflow=1.14 cfs  0.083 afPond UG-1: RETAIN_IT
   Outflow=0.43 cfs  0.083 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.122 af   Average Runoff Depth = 0.42"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 1.14 cfs @ 12.10 hrs,  Volume= 0.083 af,  Depth= 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Inch Rainfall=1.00"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1-Inch Rainfall=1.00"

Runoff Area=96,664 sf
Runoff Volume=0.083 af

Runoff Depth=0.45"
Tc=6.0 min

CN=93

1.14 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.02 0.00 0.00
3.00 0.03 0.00 0.00
4.00 0.04 0.00 0.00
5.00 0.06 0.00 0.00
6.00 0.07 0.00 0.00
7.00 0.09 0.00 0.00
8.00 0.11 0.00 0.00
9.00 0.15 0.00 0.00

10.00 0.19 0.00 0.01
11.00 0.25 0.01 0.03
12.00 0.50 0.11 0.65
13.00 0.75 0.27 0.13
14.00 0.81 0.31 0.08
15.00 0.85 0.34 0.06
16.00 0.89 0.36 0.05
17.00 0.91 0.38 0.04
18.00 0.93 0.40 0.03
19.00 0.94 0.41 0.02
20.00 0.96 0.42 0.02
21.00 0.97 0.43 0.02
22.00 0.98 0.44 0.02
23.00 0.99 0.44 0.02
24.00 1.00 0.45 0.01
25.00 1.00 0.45 0.00
26.00 1.00 0.45 0.00
27.00 1.00 0.45 0.00
28.00 1.00 0.45 0.00
29.00 1.00 0.45 0.00
30.00 1.00 0.45 0.00
31.00 1.00 0.45 0.00
32.00 1.00 0.45 0.00
33.00 1.00 0.45 0.00
34.00 1.00 0.45 0.00
35.00 1.00 0.45 0.00
36.00 1.00 0.45 0.00
37.00 1.00 0.45 0.00
38.00 1.00 0.45 0.00
39.00 1.00 0.45 0.00
40.00 1.00 0.45 0.00
41.00 1.00 0.45 0.00
42.00 1.00 0.45 0.00
43.00 1.00 0.45 0.00
44.00 1.00 0.45 0.00
45.00 1.00 0.45 0.00
46.00 1.00 0.45 0.00
47.00 1.00 0.45 0.00
48.00 1.00 0.45 0.00
49.00 1.00 0.45 0.00
50.00 1.00 0.45 0.00
51.00 1.00 0.45 0.00
52.00 1.00 0.45 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 1.00 0.45 0.00
54.00 1.00 0.45 0.00
55.00 1.00 0.45 0.00
56.00 1.00 0.45 0.00
57.00 1.00 0.45 0.00
58.00 1.00 0.45 0.00
59.00 1.00 0.45 0.00
60.00 1.00 0.45 0.00
61.00 1.00 0.45 0.00
62.00 1.00 0.45 0.00
63.00 1.00 0.45 0.00
64.00 1.00 0.45 0.00
65.00 1.00 0.45 0.00
66.00 1.00 0.45 0.00
67.00 1.00 0.45 0.00
68.00 1.00 0.45 0.00
69.00 1.00 0.45 0.00
70.00 1.00 0.45 0.00
71.00 1.00 0.45 0.00
72.00 1.00 0.45 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Inch Rainfall=1.00"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
1-Inch Rainfall=1.00"

Runoff Area=35,462 sf
Runoff Volume=0.038 af

Runoff Depth=0.56"
Tc=6.0 min

CN=95

0.53 cfs
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Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.02 0.00 0.00
3.00 0.03 0.00 0.00
4.00 0.04 0.00 0.00
5.00 0.06 0.00 0.00
6.00 0.07 0.00 0.00
7.00 0.09 0.00 0.00
8.00 0.11 0.00 0.00
9.00 0.15 0.00 0.00

10.00 0.19 0.01 0.01
11.00 0.25 0.03 0.02
12.00 0.50 0.17 0.32
13.00 0.75 0.35 0.05
14.00 0.81 0.40 0.03
15.00 0.85 0.44 0.03
16.00 0.89 0.47 0.02
17.00 0.91 0.49 0.01
18.00 0.93 0.50 0.01
19.00 0.94 0.51 0.01
20.00 0.96 0.53 0.01
21.00 0.97 0.54 0.01
22.00 0.98 0.55 0.01
23.00 0.99 0.56 0.01
24.00 1.00 0.56 0.01
25.00 1.00 0.56 0.00
26.00 1.00 0.56 0.00
27.00 1.00 0.56 0.00
28.00 1.00 0.56 0.00
29.00 1.00 0.56 0.00
30.00 1.00 0.56 0.00
31.00 1.00 0.56 0.00
32.00 1.00 0.56 0.00
33.00 1.00 0.56 0.00
34.00 1.00 0.56 0.00
35.00 1.00 0.56 0.00
36.00 1.00 0.56 0.00
37.00 1.00 0.56 0.00
38.00 1.00 0.56 0.00
39.00 1.00 0.56 0.00
40.00 1.00 0.56 0.00
41.00 1.00 0.56 0.00
42.00 1.00 0.56 0.00
43.00 1.00 0.56 0.00
44.00 1.00 0.56 0.00
45.00 1.00 0.56 0.00
46.00 1.00 0.56 0.00
47.00 1.00 0.56 0.00
48.00 1.00 0.56 0.00
49.00 1.00 0.56 0.00
50.00 1.00 0.56 0.00
51.00 1.00 0.56 0.00
52.00 1.00 0.56 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 1.00 0.56 0.00
54.00 1.00 0.56 0.00
55.00 1.00 0.56 0.00
56.00 1.00 0.56 0.00
57.00 1.00 0.56 0.00
58.00 1.00 0.56 0.00
59.00 1.00 0.56 0.00
60.00 1.00 0.56 0.00
61.00 1.00 0.56 0.00
62.00 1.00 0.56 0.00
63.00 1.00 0.56 0.00
64.00 1.00 0.56 0.00
65.00 1.00 0.56 0.00
66.00 1.00 0.56 0.00
67.00 1.00 0.56 0.00
68.00 1.00 0.56 0.00
69.00 1.00 0.56 0.00
70.00 1.00 0.56 0.00
71.00 1.00 0.56 0.00
72.00 1.00 0.56 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Inch Rainfall=1.00"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1-Inch Rainfall=1.00"

Runoff Area=13,343 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=58

0.00 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.02 0.00 0.00
3.00 0.03 0.00 0.00
4.00 0.04 0.00 0.00
5.00 0.06 0.00 0.00
6.00 0.07 0.00 0.00
7.00 0.09 0.00 0.00
8.00 0.11 0.00 0.00
9.00 0.15 0.00 0.00

10.00 0.19 0.00 0.00
11.00 0.25 0.00 0.00
12.00 0.50 0.00 0.00
13.00 0.75 0.00 0.00
14.00 0.81 0.00 0.00
15.00 0.85 0.00 0.00
16.00 0.89 0.00 0.00
17.00 0.91 0.00 0.00
18.00 0.93 0.00 0.00
19.00 0.94 0.00 0.00
20.00 0.96 0.00 0.00
21.00 0.97 0.00 0.00
22.00 0.98 0.00 0.00
23.00 0.99 0.00 0.00
24.00 1.00 0.00 0.00
25.00 1.00 0.00 0.00
26.00 1.00 0.00 0.00
27.00 1.00 0.00 0.00
28.00 1.00 0.00 0.00
29.00 1.00 0.00 0.00
30.00 1.00 0.00 0.00
31.00 1.00 0.00 0.00
32.00 1.00 0.00 0.00
33.00 1.00 0.00 0.00
34.00 1.00 0.00 0.00
35.00 1.00 0.00 0.00
36.00 1.00 0.00 0.00
37.00 1.00 0.00 0.00
38.00 1.00 0.00 0.00
39.00 1.00 0.00 0.00
40.00 1.00 0.00 0.00
41.00 1.00 0.00 0.00
42.00 1.00 0.00 0.00
43.00 1.00 0.00 0.00
44.00 1.00 0.00 0.00
45.00 1.00 0.00 0.00
46.00 1.00 0.00 0.00
47.00 1.00 0.00 0.00
48.00 1.00 0.00 0.00
49.00 1.00 0.00 0.00
50.00 1.00 0.00 0.00
51.00 1.00 0.00 0.00
52.00 1.00 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 1.00 0.00 0.00
54.00 1.00 0.00 0.00
55.00 1.00 0.00 0.00
56.00 1.00 0.00 0.00
57.00 1.00 0.00 0.00
58.00 1.00 0.00 0.00
59.00 1.00 0.00 0.00
60.00 1.00 0.00 0.00
61.00 1.00 0.00 0.00
62.00 1.00 0.00 0.00
63.00 1.00 0.00 0.00
64.00 1.00 0.00 0.00
65.00 1.00 0.00 0.00
66.00 1.00 0.00 0.00
67.00 1.00 0.00 0.00
68.00 1.00 0.00 0.00
69.00 1.00 0.00 0.00
70.00 1.00 0.00 0.00
71.00 1.00 0.00 0.00
72.00 1.00 0.00 0.00
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Summary for Subcatchment P-2: P-2

Runoff = 0.00 cfs @ 12.39 hrs,  Volume= 0.001 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Inch Rainfall=1.00"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.002
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0.002
0.002
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0.002
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0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
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0.000
0.000
0.000

0

Type III 24-hr
1-Inch Rainfall=1.00"
Runoff Area=5,081 sf

Runoff Volume=0.001 af
Runoff Depth=0.06"

Tc=6.0 min
CN=78

0.00 cfs
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Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.02 0.00 0.00
3.00 0.03 0.00 0.00
4.00 0.04 0.00 0.00
5.00 0.06 0.00 0.00
6.00 0.07 0.00 0.00
7.00 0.09 0.00 0.00
8.00 0.11 0.00 0.00
9.00 0.15 0.00 0.00

10.00 0.19 0.00 0.00
11.00 0.25 0.00 0.00
12.00 0.50 0.00 0.00
13.00 0.75 0.01 0.00
14.00 0.81 0.02 0.00
15.00 0.85 0.03 0.00
16.00 0.89 0.03 0.00
17.00 0.91 0.04 0.00
18.00 0.93 0.04 0.00
19.00 0.94 0.04 0.00
20.00 0.96 0.05 0.00
21.00 0.97 0.05 0.00
22.00 0.98 0.05 0.00
23.00 0.99 0.06 0.00
24.00 1.00 0.06 0.00
25.00 1.00 0.06 0.00
26.00 1.00 0.06 0.00
27.00 1.00 0.06 0.00
28.00 1.00 0.06 0.00
29.00 1.00 0.06 0.00
30.00 1.00 0.06 0.00
31.00 1.00 0.06 0.00
32.00 1.00 0.06 0.00
33.00 1.00 0.06 0.00
34.00 1.00 0.06 0.00
35.00 1.00 0.06 0.00
36.00 1.00 0.06 0.00
37.00 1.00 0.06 0.00
38.00 1.00 0.06 0.00
39.00 1.00 0.06 0.00
40.00 1.00 0.06 0.00
41.00 1.00 0.06 0.00
42.00 1.00 0.06 0.00
43.00 1.00 0.06 0.00
44.00 1.00 0.06 0.00
45.00 1.00 0.06 0.00
46.00 1.00 0.06 0.00
47.00 1.00 0.06 0.00
48.00 1.00 0.06 0.00
49.00 1.00 0.06 0.00
50.00 1.00 0.06 0.00
51.00 1.00 0.06 0.00
52.00 1.00 0.06 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 1.00 0.06 0.00
54.00 1.00 0.06 0.00
55.00 1.00 0.06 0.00
56.00 1.00 0.06 0.00
57.00 1.00 0.06 0.00
58.00 1.00 0.06 0.00
59.00 1.00 0.06 0.00
60.00 1.00 0.06 0.00
61.00 1.00 0.06 0.00
62.00 1.00 0.06 0.00
63.00 1.00 0.06 0.00
64.00 1.00 0.06 0.00
65.00 1.00 0.06 0.00
66.00 1.00 0.06 0.00
67.00 1.00 0.06 0.00
68.00 1.00 0.06 0.00
69.00 1.00 0.06 0.00
70.00 1.00 0.06 0.00
71.00 1.00 0.06 0.00
72.00 1.00 0.06 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 0.30"    for  1-Inch event
Inflow = 0.43 cfs @ 12.39 hrs,  Volume= 0.083 af
Outflow = 0.43 cfs @ 12.39 hrs,  Volume= 0.083 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.340 ac
0.43 cfs

0.43 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.01 0.01
12.00 0.08 0.08
13.00 0.21 0.21
14.00 0.11 0.11
15.00 0.10 0.10
16.00 0.08 0.08
17.00 0.07 0.07
18.00 0.05 0.05
19.00 0.04 0.04
20.00 0.03 0.03
21.00 0.02 0.02
22.00 0.02 0.02
23.00 0.02 0.02
24.00 0.02 0.02
25.00 0.01 0.01
26.00 0.01 0.01
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 0.06"    for  1-Inch event
Inflow = 0.00 cfs @ 12.39 hrs,  Volume= 0.001 af
Outflow = 0.00 cfs @ 12.39 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.117 ac
0.00 cfs

0.00 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.00 0.00
14.00 0.00 0.00
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  1-Inch event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac

0.00 cfs
0.00 cfs
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.00 0.00
14.00 0.00 0.00
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0
0.00 cfs
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=116)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.56"    for  1-Inch event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af
Outflow = 0.39 cfs @ 12.25 hrs,  Volume= 0.038 af,  Atten= 26%,  Lag= 9.4 min
Discarded = 0.39 cfs @ 12.25 hrs,  Volume= 0.038 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.85' @ 12.17 hrs   Surf.Area= 32,578 sf   Storage= 43 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.5 min ( 824.5 - 824.0 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 12.25 hrs  HW=122.85'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.85'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.814 ac
Peak Elev=122.85'

Storage=43 cf

0.53 cfs

0.39 cfs
0.39 cfs

0.00 cfs

Pond 3P: Permeable Pavement

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
210
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123
 Exfiltration 

 Culvert 
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000

E
le

va
ti

o
n

  (
fe

et
)

124

123

 Custom Stage Data 
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.00 0 122.85 0.00 0.00 0.00
5.00 0.00 0 122.85 0.00 0.00 0.00
7.50 0.00 0 122.85 0.00 0.00 0.00

10.00 0.01 0 122.85 0.01 0.01 0.00
12.50 0.13 0 122.85 0.23 0.23 0.00
15.00 0.03 0 122.85 0.05 0.05 0.00
17.50 0.01 0 122.85 0.03 0.03 0.00
20.00 0.01 0 122.85 0.02 0.02 0.00
22.50 0.01 0 122.85 0.01 0.01 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 0.45"    for  1-Inch event
Inflow = 1.14 cfs @ 12.10 hrs,  Volume= 0.083 af
Outflow = 0.43 cfs @ 12.39 hrs,  Volume= 0.083 af,  Atten= 63%,  Lag= 17.8 min
Primary = 0.43 cfs @ 12.39 hrs,  Volume= 0.083 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.06' @ 12.39 hrs   Surf.Area= 3,444 sf   Storage= 1,153 cf

Plug-Flow detention time= 94.4 min calculated for 0.083 af (100% of inflow)
Center-of-Mass det. time= 93.5 min ( 934.4 - 840.9 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.43 cfs @ 12.39 hrs  HW=123.06'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.43 cfs of 1.43 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.12 cfs @ 3.59 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 0.30 cfs @ 1.30 fps)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=2.219 ac
Peak Elev=123.06'

Storage=1,153 cf

1.14 cfs

0.43 cfs

Pond UG-1: RETAIN_IT

Primary

Stage-Discharge

Discharge  (cfs)
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 Culvert + Orifice/Grate 

 Sharp-Crested Rectangular Weir 
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000
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 retain_it retain_it  3.5' 
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Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.00 0 122.40 0.00
5.00 0.00 0 122.40 0.00
7.50 0.00 0 122.40 0.00

10.00 0.01 12 122.41 0.00
12.50 0.30 1,130 123.05 0.40
15.00 0.06 619 122.85 0.10
17.50 0.03 317 122.63 0.06
20.00 0.02 183 122.53 0.03
22.50 0.02 151 122.51 0.02
25.00 0.00 96 122.47 0.01
27.50 0.00 51 122.44 0.00
30.00 0.00 35 122.43 0.00
32.50 0.00 26 122.42 0.00
35.00 0.00 21 122.42 0.00
37.50 0.00 17 122.41 0.00
40.00 0.00 15 122.41 0.00
42.50 0.00 13 122.41 0.00
45.00 0.00 12 122.41 0.00
47.50 0.00 10 122.41 0.00
50.00 0.00 9 122.41 0.00
52.50 0.00 9 122.41 0.00
55.00 0.00 8 122.41 0.00
57.50 0.00 7 122.41 0.00
60.00 0.00 7 122.41 0.00
62.50 0.00 6 122.40 0.00
65.00 0.00 6 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 5 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=1.85"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=4.63 cfs  0.343 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=2.04"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=1.83 cfs  0.138 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=0.15"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=0.02 cfs  0.004 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=0.84"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.11 cfs  0.008 af

   Inflow=3.13 cfs  0.347 afReach PD1: WETLAND
   Outflow=3.13 cfs  0.347 af

   Inflow=0.11 cfs  0.008 afReach PD2: BOSTON POST RD
   Outflow=0.11 cfs  0.008 af

   Inflow=0.00 cfs  0.000 afPond 1P: FES
   Primary=0.00 cfs  0.000 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=122.96'  Storage=1,400 cf   Inflow=1.83 cfs  0.138 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.139 af   Primary=0.00 cfs  0.000 af   Outflow=0.39 cfs  0.139 af

Peak Elev=123.67'  Storage=2,919 cf   Inflow=4.63 cfs  0.343 afPond UG-1: RETAIN_IT
   Outflow=3.13 cfs  0.343 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.494 af   Average Runoff Depth = 1.71"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 4.63 cfs @ 12.09 hrs,  Volume= 0.343 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.58"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-Year Rainfall=2.58"

Runoff Area=96,664 sf
Runoff Volume=0.343 af

Runoff Depth=1.85"
Tc=6.0 min

CN=93

4.63 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.05 0.00 0.00
3.00 0.08 0.00 0.00
4.00 0.11 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.19 0.00 0.01
7.00 0.23 0.01 0.02
8.00 0.29 0.02 0.04
9.00 0.38 0.05 0.08

10.00 0.49 0.10 0.14
11.00 0.64 0.20 0.26
12.00 1.29 0.69 2.89
13.00 1.93 1.26 0.43
14.00 2.09 1.40 0.27
15.00 2.20 1.50 0.21
16.00 2.29 1.58 0.15
17.00 2.35 1.64 0.12
18.00 2.39 1.68 0.09
19.00 2.43 1.72 0.08
20.00 2.47 1.75 0.07
21.00 2.50 1.78 0.07
22.00 2.53 1.81 0.06
23.00 2.56 1.83 0.05
24.00 2.58 1.85 0.05
25.00 2.58 1.85 0.00
26.00 2.58 1.85 0.00
27.00 2.58 1.85 0.00
28.00 2.58 1.85 0.00
29.00 2.58 1.85 0.00
30.00 2.58 1.85 0.00
31.00 2.58 1.85 0.00
32.00 2.58 1.85 0.00
33.00 2.58 1.85 0.00
34.00 2.58 1.85 0.00
35.00 2.58 1.85 0.00
36.00 2.58 1.85 0.00
37.00 2.58 1.85 0.00
38.00 2.58 1.85 0.00
39.00 2.58 1.85 0.00
40.00 2.58 1.85 0.00
41.00 2.58 1.85 0.00
42.00 2.58 1.85 0.00
43.00 2.58 1.85 0.00
44.00 2.58 1.85 0.00
45.00 2.58 1.85 0.00
46.00 2.58 1.85 0.00
47.00 2.58 1.85 0.00
48.00 2.58 1.85 0.00
49.00 2.58 1.85 0.00
50.00 2.58 1.85 0.00
51.00 2.58 1.85 0.00
52.00 2.58 1.85 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 2.58 1.85 0.00
54.00 2.58 1.85 0.00
55.00 2.58 1.85 0.00
56.00 2.58 1.85 0.00
57.00 2.58 1.85 0.00
58.00 2.58 1.85 0.00
59.00 2.58 1.85 0.00
60.00 2.58 1.85 0.00
61.00 2.58 1.85 0.00
62.00 2.58 1.85 0.00
63.00 2.58 1.85 0.00
64.00 2.58 1.85 0.00
65.00 2.58 1.85 0.00
66.00 2.58 1.85 0.00
67.00 2.58 1.85 0.00
68.00 2.58 1.85 0.00
69.00 2.58 1.85 0.00
70.00 2.58 1.85 0.00
71.00 2.58 1.85 0.00
72.00 2.58 1.85 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 1.83 cfs @ 12.09 hrs,  Volume= 0.138 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.58"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
1-Year Rainfall=2.58"

Runoff Area=35,462 sf
Runoff Volume=0.138 af

Runoff Depth=2.04"
Tc=6.0 min

CN=95

1.83 cfs
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Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.05 0.00 0.00
3.00 0.08 0.00 0.00
4.00 0.11 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.19 0.01 0.01
7.00 0.23 0.03 0.01
8.00 0.29 0.05 0.02
9.00 0.38 0.09 0.04

10.00 0.49 0.16 0.07
11.00 0.64 0.27 0.11
12.00 1.29 0.82 1.16
13.00 1.93 1.42 0.16
14.00 2.09 1.57 0.10
15.00 2.20 1.68 0.08
16.00 2.29 1.76 0.06
17.00 2.35 1.82 0.04
18.00 2.39 1.86 0.03
19.00 2.43 1.90 0.03
20.00 2.47 1.93 0.03
21.00 2.50 1.96 0.02
22.00 2.53 1.99 0.02
23.00 2.56 2.02 0.02
24.00 2.58 2.04 0.02
25.00 2.58 2.04 0.00
26.00 2.58 2.04 0.00
27.00 2.58 2.04 0.00
28.00 2.58 2.04 0.00
29.00 2.58 2.04 0.00
30.00 2.58 2.04 0.00
31.00 2.58 2.04 0.00
32.00 2.58 2.04 0.00
33.00 2.58 2.04 0.00
34.00 2.58 2.04 0.00
35.00 2.58 2.04 0.00
36.00 2.58 2.04 0.00
37.00 2.58 2.04 0.00
38.00 2.58 2.04 0.00
39.00 2.58 2.04 0.00
40.00 2.58 2.04 0.00
41.00 2.58 2.04 0.00
42.00 2.58 2.04 0.00
43.00 2.58 2.04 0.00
44.00 2.58 2.04 0.00
45.00 2.58 2.04 0.00
46.00 2.58 2.04 0.00
47.00 2.58 2.04 0.00
48.00 2.58 2.04 0.00
49.00 2.58 2.04 0.00
50.00 2.58 2.04 0.00
51.00 2.58 2.04 0.00
52.00 2.58 2.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 2.58 2.04 0.00
54.00 2.58 2.04 0.00
55.00 2.58 2.04 0.00
56.00 2.58 2.04 0.00
57.00 2.58 2.04 0.00
58.00 2.58 2.04 0.00
59.00 2.58 2.04 0.00
60.00 2.58 2.04 0.00
61.00 2.58 2.04 0.00
62.00 2.58 2.04 0.00
63.00 2.58 2.04 0.00
64.00 2.58 2.04 0.00
65.00 2.58 2.04 0.00
66.00 2.58 2.04 0.00
67.00 2.58 2.04 0.00
68.00 2.58 2.04 0.00
69.00 2.58 2.04 0.00
70.00 2.58 2.04 0.00
71.00 2.58 2.04 0.00
72.00 2.58 2.04 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

Runoff = 0.02 cfs @ 12.39 hrs,  Volume= 0.004 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.58"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
1-Year Rainfall=2.58"

Runoff Area=13,343 sf
Runoff Volume=0.004 af

Runoff Depth=0.15"
Tc=6.0 min

CN=58

0.02 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.05 0.00 0.00
3.00 0.08 0.00 0.00
4.00 0.11 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.19 0.00 0.00
7.00 0.23 0.00 0.00
8.00 0.29 0.00 0.00
9.00 0.38 0.00 0.00

10.00 0.49 0.00 0.00
11.00 0.64 0.00 0.00
12.00 1.29 0.00 0.00
13.00 1.93 0.03 0.01
14.00 2.09 0.05 0.01
15.00 2.20 0.07 0.01
16.00 2.29 0.09 0.00
17.00 2.35 0.10 0.00
18.00 2.39 0.11 0.00
19.00 2.43 0.12 0.00
20.00 2.47 0.13 0.00
21.00 2.50 0.13 0.00
22.00 2.53 0.14 0.00
23.00 2.56 0.15 0.00
24.00 2.58 0.15 0.00
25.00 2.58 0.15 0.00
26.00 2.58 0.15 0.00
27.00 2.58 0.15 0.00
28.00 2.58 0.15 0.00
29.00 2.58 0.15 0.00
30.00 2.58 0.15 0.00
31.00 2.58 0.15 0.00
32.00 2.58 0.15 0.00
33.00 2.58 0.15 0.00
34.00 2.58 0.15 0.00
35.00 2.58 0.15 0.00
36.00 2.58 0.15 0.00
37.00 2.58 0.15 0.00
38.00 2.58 0.15 0.00
39.00 2.58 0.15 0.00
40.00 2.58 0.15 0.00
41.00 2.58 0.15 0.00
42.00 2.58 0.15 0.00
43.00 2.58 0.15 0.00
44.00 2.58 0.15 0.00
45.00 2.58 0.15 0.00
46.00 2.58 0.15 0.00
47.00 2.58 0.15 0.00
48.00 2.58 0.15 0.00
49.00 2.58 0.15 0.00
50.00 2.58 0.15 0.00
51.00 2.58 0.15 0.00
52.00 2.58 0.15 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 2.58 0.15 0.00
54.00 2.58 0.15 0.00
55.00 2.58 0.15 0.00
56.00 2.58 0.15 0.00
57.00 2.58 0.15 0.00
58.00 2.58 0.15 0.00
59.00 2.58 0.15 0.00
60.00 2.58 0.15 0.00
61.00 2.58 0.15 0.00
62.00 2.58 0.15 0.00
63.00 2.58 0.15 0.00
64.00 2.58 0.15 0.00
65.00 2.58 0.15 0.00
66.00 2.58 0.15 0.00
67.00 2.58 0.15 0.00
68.00 2.58 0.15 0.00
69.00 2.58 0.15 0.00
70.00 2.58 0.15 0.00
71.00 2.58 0.15 0.00
72.00 2.58 0.15 0.00
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Summary for Subcatchment P-2: P-2

Runoff = 0.11 cfs @ 12.10 hrs,  Volume= 0.008 af,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.58"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-Year Rainfall=2.58"
Runoff Area=5,081 sf

Runoff Volume=0.008 af
Runoff Depth=0.84"

Tc=6.0 min
CN=78

0.11 cfs
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Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.05 0.00 0.00
3.00 0.08 0.00 0.00
4.00 0.11 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.19 0.00 0.00
7.00 0.23 0.00 0.00
8.00 0.29 0.00 0.00
9.00 0.38 0.00 0.00

10.00 0.49 0.00 0.00
11.00 0.64 0.00 0.00
12.00 1.29 0.15 0.06
13.00 1.93 0.45 0.01
14.00 2.09 0.54 0.01
15.00 2.20 0.60 0.01
16.00 2.29 0.65 0.01
17.00 2.35 0.69 0.00
18.00 2.39 0.72 0.00
19.00 2.43 0.75 0.00
20.00 2.47 0.77 0.00
21.00 2.50 0.79 0.00
22.00 2.53 0.81 0.00
23.00 2.56 0.82 0.00
24.00 2.58 0.84 0.00
25.00 2.58 0.84 0.00
26.00 2.58 0.84 0.00
27.00 2.58 0.84 0.00
28.00 2.58 0.84 0.00
29.00 2.58 0.84 0.00
30.00 2.58 0.84 0.00
31.00 2.58 0.84 0.00
32.00 2.58 0.84 0.00
33.00 2.58 0.84 0.00
34.00 2.58 0.84 0.00
35.00 2.58 0.84 0.00
36.00 2.58 0.84 0.00
37.00 2.58 0.84 0.00
38.00 2.58 0.84 0.00
39.00 2.58 0.84 0.00
40.00 2.58 0.84 0.00
41.00 2.58 0.84 0.00
42.00 2.58 0.84 0.00
43.00 2.58 0.84 0.00
44.00 2.58 0.84 0.00
45.00 2.58 0.84 0.00
46.00 2.58 0.84 0.00
47.00 2.58 0.84 0.00
48.00 2.58 0.84 0.00
49.00 2.58 0.84 0.00
50.00 2.58 0.84 0.00
51.00 2.58 0.84 0.00
52.00 2.58 0.84 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 2.58 0.84 0.00
54.00 2.58 0.84 0.00
55.00 2.58 0.84 0.00
56.00 2.58 0.84 0.00
57.00 2.58 0.84 0.00
58.00 2.58 0.84 0.00
59.00 2.58 0.84 0.00
60.00 2.58 0.84 0.00
61.00 2.58 0.84 0.00
62.00 2.58 0.84 0.00
63.00 2.58 0.84 0.00
64.00 2.58 0.84 0.00
65.00 2.58 0.84 0.00
66.00 2.58 0.84 0.00
67.00 2.58 0.84 0.00
68.00 2.58 0.84 0.00
69.00 2.58 0.84 0.00
70.00 2.58 0.84 0.00
71.00 2.58 0.84 0.00
72.00 2.58 0.84 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 1.25"    for  1-Year event
Inflow = 3.13 cfs @ 12.18 hrs,  Volume= 0.347 af
Outflow = 3.13 cfs @ 12.18 hrs,  Volume= 0.347 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.340 ac
3.13 cfs

3.13 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.02 0.02
9.00 0.05 0.05

10.00 0.08 0.08
11.00 0.14 0.14
12.00 1.50 1.50
13.00 0.64 0.64
14.00 0.32 0.32
15.00 0.23 0.23
16.00 0.18 0.18
17.00 0.14 0.14
18.00 0.11 0.11
19.00 0.10 0.10
20.00 0.09 0.09
21.00 0.09 0.09
22.00 0.08 0.08
23.00 0.07 0.07
24.00 0.06 0.06
25.00 0.03 0.03
26.00 0.01 0.01
27.00 0.01 0.01
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 0.84"    for  1-Year event
Inflow = 0.11 cfs @ 12.10 hrs,  Volume= 0.008 af
Outflow = 0.11 cfs @ 12.10 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Inflow Area=0.117 ac
0.11 cfs

0.11 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.06 0.06
13.00 0.01 0.01
14.00 0.01 0.01
15.00 0.01 0.01
16.00 0.01 0.01
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  1-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (
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1

0

Inflow Area=0.814 ac

0.00 cfs
0.00 cfs
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.00 0.00
14.00 0.00 0.00
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00



Type III 24-hr  1-Year Rainfall=2.58"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 51HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (
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0
0.00 cfs
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=98)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 2.04"    for  1-Year event
Inflow = 1.83 cfs @ 12.09 hrs,  Volume= 0.138 af
Outflow = 0.39 cfs @ 11.95 hrs,  Volume= 0.139 af,  Atten= 79%,  Lag= 0.0 min
Discarded = 0.39 cfs @ 11.95 hrs,  Volume= 0.139 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.96' @ 12.51 hrs   Surf.Area= 32,578 sf   Storage= 1,400 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 18.9 min ( 806.7 - 787.9 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 11.95 hrs  HW=122.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.85'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Inflow Area=0.814 ac
Peak Elev=122.96'

Storage=1,400 cf

1.83 cfs

0.39 cfs
0.39 cfs

0.00 cfs

Pond 3P: Permeable Pavement

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
210
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000

E
le

va
ti

o
n

  (
fe
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124

123

 Custom Stage Data 
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.00 0 122.85 0.00 0.00 0.00
5.00 0.00 0 122.85 0.00 0.00 0.00
7.50 0.02 0 122.85 0.02 0.02 0.00

10.00 0.07 0 122.85 0.07 0.07 0.00
12.50 0.40 1,400 122.96 0.39 0.39 0.00
15.00 0.08 0 122.85 0.00 0.00 0.00
17.50 0.04 0 122.85 0.00 0.00 0.00
20.00 0.03 0 122.85 0.00 0.00 0.00
22.50 0.02 0 122.85 0.00 0.00 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 1.85"    for  1-Year event
Inflow = 4.63 cfs @ 12.09 hrs,  Volume= 0.343 af
Outflow = 3.13 cfs @ 12.18 hrs,  Volume= 0.343 af,  Atten= 32%,  Lag= 5.6 min
Primary = 3.13 cfs @ 12.18 hrs,  Volume= 0.343 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.67' @ 12.18 hrs   Surf.Area= 3,444 sf   Storage= 2,919 cf

Plug-Flow detention time= 52.6 min calculated for 0.343 af (100% of inflow)
Center-of-Mass det. time= 52.1 min ( 852.4 - 800.3 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.10 cfs @ 12.18 hrs  HW=123.66'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.10 cfs of 3.72 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.18 cfs @ 5.18 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 2.93 cfs @ 2.85 fps)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.219 ac
Peak Elev=123.67'

Storage=2,919 cf

4.63 cfs

3.13 cfs

Pond UG-1: RETAIN_IT

Primary

Stage-Discharge

Discharge  (cfs)
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.00 0 122.40 0.00
5.00 0.00 0 122.40 0.00
7.50 0.03 92 122.47 0.01

10.00 0.14 433 122.71 0.08
12.50 1.04 2,152 123.40 1.79
15.00 0.21 930 122.98 0.23
17.50 0.10 746 122.92 0.12
20.00 0.07 572 122.82 0.09
22.50 0.06 408 122.70 0.07
25.00 0.00 183 122.53 0.03
27.50 0.00 71 122.45 0.01
30.00 0.00 43 122.43 0.00
32.50 0.00 31 122.42 0.00
35.00 0.00 24 122.42 0.00
37.50 0.00 19 122.41 0.00
40.00 0.00 16 122.41 0.00
42.50 0.00 14 122.41 0.00
45.00 0.00 12 122.41 0.00
47.50 0.00 11 122.41 0.00
50.00 0.00 10 122.41 0.00
52.50 0.00 9 122.41 0.00
55.00 0.00 8 122.41 0.00
57.50 0.00 8 122.41 0.00
60.00 0.00 7 122.41 0.00
62.50 0.00 7 122.40 0.00
65.00 0.00 6 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 6 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=2.45"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=6.02 cfs  0.452 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=2.64"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=2.33 cfs  0.179 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=0.34"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=0.06 cfs  0.009 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=1.27"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.17 cfs  0.012 af

   Inflow=4.27 cfs  0.461 afReach PD1: WETLAND
   Outflow=4.27 cfs  0.461 af

   Inflow=0.17 cfs  0.012 afReach PD2: BOSTON POST RD
   Outflow=0.17 cfs  0.012 af

   Inflow=0.00 cfs  0.000 afPond 1P: FES
   Primary=0.00 cfs  0.000 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=123.01'  Storage=2,125 cf   Inflow=2.33 cfs  0.179 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.180 af   Primary=0.00 cfs  0.000 af   Outflow=0.39 cfs  0.180 af

Peak Elev=123.86'  Storage=3,488 cf   Inflow=6.02 cfs  0.452 afPond UG-1: RETAIN_IT
   Outflow=4.22 cfs  0.452 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.653 af   Average Runoff Depth = 2.27"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 6.02 cfs @ 12.09 hrs,  Volume= 0.452 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.20"

Runoff Area=96,664 sf
Runoff Volume=0.452 af

Runoff Depth=2.45"
Tc=6.0 min

CN=93

6.02 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.00 0.01
6.00 0.23 0.01 0.02
7.00 0.29 0.02 0.04
8.00 0.36 0.05 0.07
9.00 0.47 0.09 0.13

10.00 0.60 0.17 0.21
11.00 0.80 0.30 0.36
12.00 1.60 0.95 3.80
13.00 2.40 1.69 0.55
14.00 2.60 1.87 0.35
15.00 2.73 2.00 0.26
16.00 2.84 2.10 0.18
17.00 2.91 2.17 0.15
18.00 2.97 2.22 0.11
19.00 3.02 2.27 0.10
20.00 3.06 2.31 0.09
21.00 3.10 2.35 0.08
22.00 3.14 2.39 0.07
23.00 3.17 2.42 0.07
24.00 3.20 2.45 0.06
25.00 3.20 2.45 0.00
26.00 3.20 2.45 0.00
27.00 3.20 2.45 0.00
28.00 3.20 2.45 0.00
29.00 3.20 2.45 0.00
30.00 3.20 2.45 0.00
31.00 3.20 2.45 0.00
32.00 3.20 2.45 0.00
33.00 3.20 2.45 0.00
34.00 3.20 2.45 0.00
35.00 3.20 2.45 0.00
36.00 3.20 2.45 0.00
37.00 3.20 2.45 0.00
38.00 3.20 2.45 0.00
39.00 3.20 2.45 0.00
40.00 3.20 2.45 0.00
41.00 3.20 2.45 0.00
42.00 3.20 2.45 0.00
43.00 3.20 2.45 0.00
44.00 3.20 2.45 0.00
45.00 3.20 2.45 0.00
46.00 3.20 2.45 0.00
47.00 3.20 2.45 0.00
48.00 3.20 2.45 0.00
49.00 3.20 2.45 0.00
50.00 3.20 2.45 0.00
51.00 3.20 2.45 0.00
52.00 3.20 2.45 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.20 2.45 0.00
54.00 3.20 2.45 0.00
55.00 3.20 2.45 0.00
56.00 3.20 2.45 0.00
57.00 3.20 2.45 0.00
58.00 3.20 2.45 0.00
59.00 3.20 2.45 0.00
60.00 3.20 2.45 0.00
61.00 3.20 2.45 0.00
62.00 3.20 2.45 0.00
63.00 3.20 2.45 0.00
64.00 3.20 2.45 0.00
65.00 3.20 2.45 0.00
66.00 3.20 2.45 0.00
67.00 3.20 2.45 0.00
68.00 3.20 2.45 0.00
69.00 3.20 2.45 0.00
70.00 3.20 2.45 0.00
71.00 3.20 2.45 0.00
72.00 3.20 2.45 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 2.33 cfs @ 12.09 hrs,  Volume= 0.179 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.20"

Runoff Area=35,462 sf
Runoff Volume=0.179 af

Runoff Depth=2.64"
Tc=6.0 min

CN=95

2.33 cfs
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Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.01 0.01
6.00 0.23 0.02 0.01
7.00 0.29 0.05 0.02
8.00 0.36 0.09 0.04
9.00 0.47 0.15 0.06

10.00 0.60 0.24 0.09
11.00 0.80 0.40 0.15
12.00 1.60 1.11 1.49
13.00 2.40 1.87 0.21
14.00 2.60 2.06 0.13
15.00 2.73 2.19 0.10
16.00 2.84 2.29 0.07
17.00 2.91 2.36 0.05
18.00 2.97 2.42 0.04
19.00 3.02 2.47 0.04
20.00 3.06 2.51 0.03
21.00 3.10 2.55 0.03
22.00 3.14 2.58 0.03
23.00 3.17 2.62 0.03
24.00 3.20 2.64 0.02
25.00 3.20 2.64 0.00
26.00 3.20 2.64 0.00
27.00 3.20 2.64 0.00
28.00 3.20 2.64 0.00
29.00 3.20 2.64 0.00
30.00 3.20 2.64 0.00
31.00 3.20 2.64 0.00
32.00 3.20 2.64 0.00
33.00 3.20 2.64 0.00
34.00 3.20 2.64 0.00
35.00 3.20 2.64 0.00
36.00 3.20 2.64 0.00
37.00 3.20 2.64 0.00
38.00 3.20 2.64 0.00
39.00 3.20 2.64 0.00
40.00 3.20 2.64 0.00
41.00 3.20 2.64 0.00
42.00 3.20 2.64 0.00
43.00 3.20 2.64 0.00
44.00 3.20 2.64 0.00
45.00 3.20 2.64 0.00
46.00 3.20 2.64 0.00
47.00 3.20 2.64 0.00
48.00 3.20 2.64 0.00
49.00 3.20 2.64 0.00
50.00 3.20 2.64 0.00
51.00 3.20 2.64 0.00
52.00 3.20 2.64 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.20 2.64 0.00
54.00 3.20 2.64 0.00
55.00 3.20 2.64 0.00
56.00 3.20 2.64 0.00
57.00 3.20 2.64 0.00
58.00 3.20 2.64 0.00
59.00 3.20 2.64 0.00
60.00 3.20 2.64 0.00
61.00 3.20 2.64 0.00
62.00 3.20 2.64 0.00
63.00 3.20 2.64 0.00
64.00 3.20 2.64 0.00
65.00 3.20 2.64 0.00
66.00 3.20 2.64 0.00
67.00 3.20 2.64 0.00
68.00 3.20 2.64 0.00
69.00 3.20 2.64 0.00
70.00 3.20 2.64 0.00
71.00 3.20 2.64 0.00
72.00 3.20 2.64 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

Runoff = 0.06 cfs @ 12.17 hrs,  Volume= 0.009 af,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.20"

Runoff Area=13,343 sf
Runoff Volume=0.009 af

Runoff Depth=0.34"
Tc=6.0 min

CN=58

0.06 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.00 0.00
6.00 0.23 0.00 0.00
7.00 0.29 0.00 0.00
8.00 0.36 0.00 0.00
9.00 0.47 0.00 0.00

10.00 0.60 0.00 0.00
11.00 0.80 0.00 0.00
12.00 1.60 0.00 0.00
13.00 2.40 0.11 0.02
14.00 2.60 0.16 0.01
15.00 2.73 0.19 0.01
16.00 2.84 0.22 0.01
17.00 2.91 0.25 0.01
18.00 2.97 0.26 0.01
19.00 3.02 0.28 0.00
20.00 3.06 0.29 0.00
21.00 3.10 0.31 0.00
22.00 3.14 0.32 0.00
23.00 3.17 0.33 0.00
24.00 3.20 0.34 0.00
25.00 3.20 0.34 0.00
26.00 3.20 0.34 0.00
27.00 3.20 0.34 0.00
28.00 3.20 0.34 0.00
29.00 3.20 0.34 0.00
30.00 3.20 0.34 0.00
31.00 3.20 0.34 0.00
32.00 3.20 0.34 0.00
33.00 3.20 0.34 0.00
34.00 3.20 0.34 0.00
35.00 3.20 0.34 0.00
36.00 3.20 0.34 0.00
37.00 3.20 0.34 0.00
38.00 3.20 0.34 0.00
39.00 3.20 0.34 0.00
40.00 3.20 0.34 0.00
41.00 3.20 0.34 0.00
42.00 3.20 0.34 0.00
43.00 3.20 0.34 0.00
44.00 3.20 0.34 0.00
45.00 3.20 0.34 0.00
46.00 3.20 0.34 0.00
47.00 3.20 0.34 0.00
48.00 3.20 0.34 0.00
49.00 3.20 0.34 0.00
50.00 3.20 0.34 0.00
51.00 3.20 0.34 0.00
52.00 3.20 0.34 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.20 0.34 0.00
54.00 3.20 0.34 0.00
55.00 3.20 0.34 0.00
56.00 3.20 0.34 0.00
57.00 3.20 0.34 0.00
58.00 3.20 0.34 0.00
59.00 3.20 0.34 0.00
60.00 3.20 0.34 0.00
61.00 3.20 0.34 0.00
62.00 3.20 0.34 0.00
63.00 3.20 0.34 0.00
64.00 3.20 0.34 0.00
65.00 3.20 0.34 0.00
66.00 3.20 0.34 0.00
67.00 3.20 0.34 0.00
68.00 3.20 0.34 0.00
69.00 3.20 0.34 0.00
70.00 3.20 0.34 0.00
71.00 3.20 0.34 0.00
72.00 3.20 0.34 0.00
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Summary for Subcatchment P-2: P-2

Runoff = 0.17 cfs @ 12.10 hrs,  Volume= 0.012 af,  Depth= 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.20"
Runoff Area=5,081 sf

Runoff Volume=0.012 af
Runoff Depth=1.27"

Tc=6.0 min
CN=78

0.17 cfs
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Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.00 0.00
6.00 0.23 0.00 0.00
7.00 0.29 0.00 0.00
8.00 0.36 0.00 0.00
9.00 0.47 0.00 0.00

10.00 0.60 0.00 0.00
11.00 0.80 0.02 0.00
12.00 1.60 0.28 0.09
13.00 2.40 0.72 0.02
14.00 2.60 0.85 0.01
15.00 2.73 0.94 0.01
16.00 2.84 1.01 0.01
17.00 2.91 1.07 0.01
18.00 2.97 1.11 0.00
19.00 3.02 1.14 0.00
20.00 3.06 1.17 0.00
21.00 3.10 1.20 0.00
22.00 3.14 1.23 0.00
23.00 3.17 1.25 0.00
24.00 3.20 1.27 0.00
25.00 3.20 1.27 0.00
26.00 3.20 1.27 0.00
27.00 3.20 1.27 0.00
28.00 3.20 1.27 0.00
29.00 3.20 1.27 0.00
30.00 3.20 1.27 0.00
31.00 3.20 1.27 0.00
32.00 3.20 1.27 0.00
33.00 3.20 1.27 0.00
34.00 3.20 1.27 0.00
35.00 3.20 1.27 0.00
36.00 3.20 1.27 0.00
37.00 3.20 1.27 0.00
38.00 3.20 1.27 0.00
39.00 3.20 1.27 0.00
40.00 3.20 1.27 0.00
41.00 3.20 1.27 0.00
42.00 3.20 1.27 0.00
43.00 3.20 1.27 0.00
44.00 3.20 1.27 0.00
45.00 3.20 1.27 0.00
46.00 3.20 1.27 0.00
47.00 3.20 1.27 0.00
48.00 3.20 1.27 0.00
49.00 3.20 1.27 0.00
50.00 3.20 1.27 0.00
51.00 3.20 1.27 0.00
52.00 3.20 1.27 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.20 1.27 0.00
54.00 3.20 1.27 0.00
55.00 3.20 1.27 0.00
56.00 3.20 1.27 0.00
57.00 3.20 1.27 0.00
58.00 3.20 1.27 0.00
59.00 3.20 1.27 0.00
60.00 3.20 1.27 0.00
61.00 3.20 1.27 0.00
62.00 3.20 1.27 0.00
63.00 3.20 1.27 0.00
64.00 3.20 1.27 0.00
65.00 3.20 1.27 0.00
66.00 3.20 1.27 0.00
67.00 3.20 1.27 0.00
68.00 3.20 1.27 0.00
69.00 3.20 1.27 0.00
70.00 3.20 1.27 0.00
71.00 3.20 1.27 0.00
72.00 3.20 1.27 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 1.66"    for  2-Year event
Inflow = 4.27 cfs @ 12.17 hrs,  Volume= 0.461 af
Outflow = 4.27 cfs @ 12.17 hrs,  Volume= 0.461 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.340 ac
4.27 cfs

4.27 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.02 0.02
8.00 0.04 0.04
9.00 0.07 0.07

10.00 0.10 0.10
11.00 0.29 0.29
12.00 2.09 2.09
13.00 0.80 0.80
14.00 0.41 0.41
15.00 0.30 0.30
16.00 0.22 0.22
17.00 0.17 0.17
18.00 0.14 0.14
19.00 0.12 0.12
20.00 0.11 0.11
21.00 0.10 0.10
22.00 0.10 0.10
23.00 0.09 0.09
24.00 0.08 0.08
25.00 0.04 0.04
26.00 0.02 0.02
27.00 0.01 0.01
28.00 0.01 0.01
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 1.27"    for  2-Year event
Inflow = 0.17 cfs @ 12.10 hrs,  Volume= 0.012 af
Outflow = 0.17 cfs @ 12.10 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.117 ac
0.17 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.09 0.09
13.00 0.02 0.02
14.00 0.01 0.01
15.00 0.01 0.01
16.00 0.01 0.01
17.00 0.01 0.01
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 12.56 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 12.56 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.00 0.00
14.00 0.00 0.00
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=89)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 2.64"    for  2-Year event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.179 af
Outflow = 0.39 cfs @ 12.56 hrs,  Volume= 0.180 af,  Atten= 83%,  Lag= 28.2 min
Discarded = 0.39 cfs @ 11.90 hrs,  Volume= 0.180 af
Primary = 0.00 cfs @ 12.56 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.01' @ 12.56 hrs   Surf.Area= 32,578 sf   Storage= 2,125 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 31.1 min ( 812.1 - 781.0 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 11.90 hrs  HW=122.87'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.56 hrs  HW=123.01'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.00 cfs @ 0.12 fps)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac
Peak Elev=123.01'

Storage=2,125 cf

2.33 cfs

0.39 cfs
0.39 cfs

0.00 cfs

Pond 3P: Permeable Pavement

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000
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 Custom Stage Data 
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.00 0 122.85 0.00 0.00 0.00
5.00 0.01 0 122.85 0.01 0.01 0.00
7.50 0.03 0 122.85 0.03 0.03 0.00

10.00 0.09 0 122.85 0.09 0.09 0.00
12.50 0.51 2,114 123.01 0.39 0.39 0.00
15.00 0.10 89 122.86 0.39 0.39 0.00
17.50 0.05 0 122.85 0.10 0.10 0.00
20.00 0.03 0 122.85 0.07 0.07 0.00
22.50 0.03 0 122.85 0.05 0.05 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 2.45"    for  2-Year event
Inflow = 6.02 cfs @ 12.09 hrs,  Volume= 0.452 af
Outflow = 4.22 cfs @ 12.17 hrs,  Volume= 0.452 af,  Atten= 30%,  Lag= 5.2 min
Primary = 4.22 cfs @ 12.17 hrs,  Volume= 0.452 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.86' @ 12.17 hrs   Surf.Area= 3,444 sf   Storage= 3,488 cf

Plug-Flow detention time= 46.2 min calculated for 0.452 af (100% of inflow)
Center-of-Mass det. time= 47.0 min ( 839.7 - 792.7 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=4.15 cfs @ 12.17 hrs  HW=123.85'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 4.15 cfs of 4.24 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.19 cfs @ 5.58 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 3.96 cfs @ 3.19 fps)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.219 ac
Peak Elev=123.86'

Storage=3,488 cf
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.00 0 122.40 0.00
5.00 0.01 7 122.41 0.00
7.50 0.05 177 122.53 0.03

10.00 0.21 677 122.89 0.10
12.50 1.33 2,438 123.50 2.26
15.00 0.26 1,003 123.01 0.29
17.50 0.13 803 122.94 0.15
20.00 0.09 683 122.90 0.10
22.50 0.07 542 122.79 0.09
25.00 0.00 243 122.58 0.04
27.50 0.00 81 122.46 0.01
30.00 0.00 46 122.43 0.00
32.50 0.00 32 122.42 0.00
35.00 0.00 25 122.42 0.00
37.50 0.00 20 122.41 0.00
40.00 0.00 17 122.41 0.00
42.50 0.00 14 122.41 0.00
45.00 0.00 13 122.41 0.00
47.50 0.00 11 122.41 0.00
50.00 0.00 10 122.41 0.00
52.50 0.00 9 122.41 0.00
55.00 0.00 8 122.41 0.00
57.50 0.00 8 122.41 0.00
60.00 0.00 7 122.41 0.00
62.50 0.00 7 122.40 0.00
65.00 0.00 6 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 6 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=3.12"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=7.59 cfs  0.577 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=3.33"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=2.90 cfs  0.226 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=0.15 cfs  0.016 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=1.81"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.24 cfs  0.018 af

   Inflow=4.99 cfs  0.594 afReach PD1: WETLAND
   Outflow=4.99 cfs  0.594 af

   Inflow=0.24 cfs  0.018 afReach PD2: BOSTON POST RD
   Outflow=0.24 cfs  0.018 af

   Inflow=0.01 cfs  0.001 afPond 1P: FES
   Primary=0.01 cfs  0.001 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=123.08'  Storage=2,964 cf   Inflow=2.90 cfs  0.226 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.226 af   Primary=0.01 cfs  0.001 af   Outflow=0.41 cfs  0.227 af

Peak Elev=124.11'  Storage=4,217 cf   Inflow=7.59 cfs  0.577 afPond UG-1: RETAIN_IT
   Outflow=4.86 cfs  0.577 af

Total Runoff Area = 3.456 ac   Runoff Volume = 0.837 af   Average Runoff Depth = 2.91"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 7.59 cfs @ 12.09 hrs,  Volume= 0.577 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=3.90"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=3.90"

Runoff Area=96,664 sf
Runoff Volume=0.577 af

Runoff Depth=3.12"
Tc=6.0 min

CN=93

7.59 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.08 0.00 0.00
3.00 0.12 0.00 0.00
4.00 0.17 0.00 0.00
5.00 0.22 0.01 0.02
6.00 0.28 0.02 0.04
7.00 0.35 0.04 0.07
8.00 0.44 0.08 0.11
9.00 0.57 0.15 0.18

10.00 0.74 0.26 0.28
11.00 0.98 0.43 0.47
12.00 1.95 1.27 4.83
13.00 2.92 2.18 0.68
14.00 3.16 2.41 0.43
15.00 3.33 2.57 0.32
16.00 3.46 2.69 0.23
17.00 3.55 2.78 0.18
18.00 3.62 2.85 0.14
19.00 3.68 2.91 0.12
20.00 3.73 2.96 0.11
21.00 3.78 3.01 0.10
22.00 3.82 3.05 0.09
23.00 3.86 3.09 0.08
24.00 3.90 3.12 0.07
25.00 3.90 3.12 0.00
26.00 3.90 3.12 0.00
27.00 3.90 3.12 0.00
28.00 3.90 3.12 0.00
29.00 3.90 3.12 0.00
30.00 3.90 3.12 0.00
31.00 3.90 3.12 0.00
32.00 3.90 3.12 0.00
33.00 3.90 3.12 0.00
34.00 3.90 3.12 0.00
35.00 3.90 3.12 0.00
36.00 3.90 3.12 0.00
37.00 3.90 3.12 0.00
38.00 3.90 3.12 0.00
39.00 3.90 3.12 0.00
40.00 3.90 3.12 0.00
41.00 3.90 3.12 0.00
42.00 3.90 3.12 0.00
43.00 3.90 3.12 0.00
44.00 3.90 3.12 0.00
45.00 3.90 3.12 0.00
46.00 3.90 3.12 0.00
47.00 3.90 3.12 0.00
48.00 3.90 3.12 0.00
49.00 3.90 3.12 0.00
50.00 3.90 3.12 0.00
51.00 3.90 3.12 0.00
52.00 3.90 3.12 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.90 3.12 0.00
54.00 3.90 3.12 0.00
55.00 3.90 3.12 0.00
56.00 3.90 3.12 0.00
57.00 3.90 3.12 0.00
58.00 3.90 3.12 0.00
59.00 3.90 3.12 0.00
60.00 3.90 3.12 0.00
61.00 3.90 3.12 0.00
62.00 3.90 3.12 0.00
63.00 3.90 3.12 0.00
64.00 3.90 3.12 0.00
65.00 3.90 3.12 0.00
66.00 3.90 3.12 0.00
67.00 3.90 3.12 0.00
68.00 3.90 3.12 0.00
69.00 3.90 3.12 0.00
70.00 3.90 3.12 0.00
71.00 3.90 3.12 0.00
72.00 3.90 3.12 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 2.90 cfs @ 12.09 hrs,  Volume= 0.226 af,  Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=3.90"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
5-Year Rainfall=3.90"

Runoff Area=35,462 sf
Runoff Volume=0.226 af

Runoff Depth=3.33"
Tc=6.0 min

CN=95

2.90 cfs



Type III 24-hr  5-Year Rainfall=3.90"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 98HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.08 0.00 0.00
3.00 0.12 0.00 0.00
4.00 0.17 0.01 0.01
5.00 0.22 0.02 0.01
6.00 0.28 0.04 0.02
7.00 0.35 0.08 0.03
8.00 0.44 0.13 0.05
9.00 0.57 0.22 0.08

10.00 0.74 0.34 0.12
11.00 0.98 0.54 0.19
12.00 1.95 1.44 1.86
13.00 2.92 2.38 0.25
14.00 3.16 2.61 0.16
15.00 3.33 2.77 0.12
16.00 3.46 2.90 0.09
17.00 3.55 2.99 0.07
18.00 3.62 3.06 0.05
19.00 3.68 3.11 0.05
20.00 3.73 3.17 0.04
21.00 3.78 3.22 0.04
22.00 3.82 3.26 0.03
23.00 3.86 3.30 0.03
24.00 3.90 3.33 0.03
25.00 3.90 3.33 0.00
26.00 3.90 3.33 0.00
27.00 3.90 3.33 0.00
28.00 3.90 3.33 0.00
29.00 3.90 3.33 0.00
30.00 3.90 3.33 0.00
31.00 3.90 3.33 0.00
32.00 3.90 3.33 0.00
33.00 3.90 3.33 0.00
34.00 3.90 3.33 0.00
35.00 3.90 3.33 0.00
36.00 3.90 3.33 0.00
37.00 3.90 3.33 0.00
38.00 3.90 3.33 0.00
39.00 3.90 3.33 0.00
40.00 3.90 3.33 0.00
41.00 3.90 3.33 0.00
42.00 3.90 3.33 0.00
43.00 3.90 3.33 0.00
44.00 3.90 3.33 0.00
45.00 3.90 3.33 0.00
46.00 3.90 3.33 0.00
47.00 3.90 3.33 0.00
48.00 3.90 3.33 0.00
49.00 3.90 3.33 0.00
50.00 3.90 3.33 0.00
51.00 3.90 3.33 0.00
52.00 3.90 3.33 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.90 3.33 0.00
54.00 3.90 3.33 0.00
55.00 3.90 3.33 0.00
56.00 3.90 3.33 0.00
57.00 3.90 3.33 0.00
58.00 3.90 3.33 0.00
59.00 3.90 3.33 0.00
60.00 3.90 3.33 0.00
61.00 3.90 3.33 0.00
62.00 3.90 3.33 0.00
63.00 3.90 3.33 0.00
64.00 3.90 3.33 0.00
65.00 3.90 3.33 0.00
66.00 3.90 3.33 0.00
67.00 3.90 3.33 0.00
68.00 3.90 3.33 0.00
69.00 3.90 3.33 0.00
70.00 3.90 3.33 0.00
71.00 3.90 3.33 0.00
72.00 3.90 3.33 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

Runoff = 0.15 cfs @ 12.12 hrs,  Volume= 0.016 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=3.90"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
5-Year Rainfall=3.90"

Runoff Area=13,343 sf
Runoff Volume=0.016 af

Runoff Depth=0.62"
Tc=6.0 min

CN=58

0.15 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.08 0.00 0.00
3.00 0.12 0.00 0.00
4.00 0.17 0.00 0.00
5.00 0.22 0.00 0.00
6.00 0.28 0.00 0.00
7.00 0.35 0.00 0.00
8.00 0.44 0.00 0.00
9.00 0.57 0.00 0.00

10.00 0.74 0.00 0.00
11.00 0.98 0.00 0.00
12.00 1.95 0.03 0.05
13.00 2.92 0.25 0.03
14.00 3.16 0.33 0.02
15.00 3.33 0.39 0.02
16.00 3.46 0.44 0.01
17.00 3.55 0.47 0.01
18.00 3.62 0.50 0.01
19.00 3.68 0.53 0.01
20.00 3.73 0.55 0.01
21.00 3.78 0.57 0.01
22.00 3.82 0.59 0.01
23.00 3.86 0.60 0.01
24.00 3.90 0.62 0.00
25.00 3.90 0.62 0.00
26.00 3.90 0.62 0.00
27.00 3.90 0.62 0.00
28.00 3.90 0.62 0.00
29.00 3.90 0.62 0.00
30.00 3.90 0.62 0.00
31.00 3.90 0.62 0.00
32.00 3.90 0.62 0.00
33.00 3.90 0.62 0.00
34.00 3.90 0.62 0.00
35.00 3.90 0.62 0.00
36.00 3.90 0.62 0.00
37.00 3.90 0.62 0.00
38.00 3.90 0.62 0.00
39.00 3.90 0.62 0.00
40.00 3.90 0.62 0.00
41.00 3.90 0.62 0.00
42.00 3.90 0.62 0.00
43.00 3.90 0.62 0.00
44.00 3.90 0.62 0.00
45.00 3.90 0.62 0.00
46.00 3.90 0.62 0.00
47.00 3.90 0.62 0.00
48.00 3.90 0.62 0.00
49.00 3.90 0.62 0.00
50.00 3.90 0.62 0.00
51.00 3.90 0.62 0.00
52.00 3.90 0.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.90 0.62 0.00
54.00 3.90 0.62 0.00
55.00 3.90 0.62 0.00
56.00 3.90 0.62 0.00
57.00 3.90 0.62 0.00
58.00 3.90 0.62 0.00
59.00 3.90 0.62 0.00
60.00 3.90 0.62 0.00
61.00 3.90 0.62 0.00
62.00 3.90 0.62 0.00
63.00 3.90 0.62 0.00
64.00 3.90 0.62 0.00
65.00 3.90 0.62 0.00
66.00 3.90 0.62 0.00
67.00 3.90 0.62 0.00
68.00 3.90 0.62 0.00
69.00 3.90 0.62 0.00
70.00 3.90 0.62 0.00
71.00 3.90 0.62 0.00
72.00 3.90 0.62 0.00



Type III 24-hr  5-Year Rainfall=3.90"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 101HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P-2: P-2

Runoff = 0.24 cfs @ 12.10 hrs,  Volume= 0.018 af,  Depth= 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=3.90"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
5-Year Rainfall=3.90"
Runoff Area=5,081 sf

Runoff Volume=0.018 af
Runoff Depth=1.81"

Tc=6.0 min
CN=78

0.24 cfs
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Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.08 0.00 0.00
3.00 0.12 0.00 0.00
4.00 0.17 0.00 0.00
5.00 0.22 0.00 0.00
6.00 0.28 0.00 0.00
7.00 0.35 0.00 0.00
8.00 0.44 0.00 0.00
9.00 0.57 0.00 0.00

10.00 0.74 0.01 0.00
11.00 0.98 0.05 0.01
12.00 1.95 0.46 0.14
13.00 2.92 1.08 0.03
14.00 3.16 1.25 0.02
15.00 3.33 1.37 0.01
16.00 3.46 1.46 0.01
17.00 3.55 1.53 0.01
18.00 3.62 1.59 0.01
19.00 3.68 1.63 0.01
20.00 3.73 1.68 0.00
21.00 3.78 1.71 0.00
22.00 3.82 1.75 0.00
23.00 3.86 1.78 0.00
24.00 3.90 1.81 0.00
25.00 3.90 1.81 0.00
26.00 3.90 1.81 0.00
27.00 3.90 1.81 0.00
28.00 3.90 1.81 0.00
29.00 3.90 1.81 0.00
30.00 3.90 1.81 0.00
31.00 3.90 1.81 0.00
32.00 3.90 1.81 0.00
33.00 3.90 1.81 0.00
34.00 3.90 1.81 0.00
35.00 3.90 1.81 0.00
36.00 3.90 1.81 0.00
37.00 3.90 1.81 0.00
38.00 3.90 1.81 0.00
39.00 3.90 1.81 0.00
40.00 3.90 1.81 0.00
41.00 3.90 1.81 0.00
42.00 3.90 1.81 0.00
43.00 3.90 1.81 0.00
44.00 3.90 1.81 0.00
45.00 3.90 1.81 0.00
46.00 3.90 1.81 0.00
47.00 3.90 1.81 0.00
48.00 3.90 1.81 0.00
49.00 3.90 1.81 0.00
50.00 3.90 1.81 0.00
51.00 3.90 1.81 0.00
52.00 3.90 1.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 3.90 1.81 0.00
54.00 3.90 1.81 0.00
55.00 3.90 1.81 0.00
56.00 3.90 1.81 0.00
57.00 3.90 1.81 0.00
58.00 3.90 1.81 0.00
59.00 3.90 1.81 0.00
60.00 3.90 1.81 0.00
61.00 3.90 1.81 0.00
62.00 3.90 1.81 0.00
63.00 3.90 1.81 0.00
64.00 3.90 1.81 0.00
65.00 3.90 1.81 0.00
66.00 3.90 1.81 0.00
67.00 3.90 1.81 0.00
68.00 3.90 1.81 0.00
69.00 3.90 1.81 0.00
70.00 3.90 1.81 0.00
71.00 3.90 1.81 0.00
72.00 3.90 1.81 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 2.13"    for  5-Year event
Inflow = 4.99 cfs @ 12.18 hrs,  Volume= 0.594 af
Outflow = 4.99 cfs @ 12.18 hrs,  Volume= 0.594 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.340 ac
4.99 cfs

4.99 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.01 0.01
7.00 0.04 0.04
8.00 0.06 0.06
9.00 0.09 0.09

10.00 0.22 0.22
11.00 0.41 0.41
12.00 2.80 2.80
13.00 0.99 0.99
14.00 0.50 0.50
15.00 0.37 0.37
16.00 0.27 0.27
17.00 0.21 0.21
18.00 0.17 0.17
19.00 0.14 0.14
20.00 0.13 0.13
21.00 0.12 0.12
22.00 0.11 0.11
23.00 0.10 0.10
24.00 0.10 0.10
25.00 0.06 0.06
26.00 0.03 0.03
27.00 0.01 0.01
28.00 0.01 0.01
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 1.81"    for  5-Year event
Inflow = 0.24 cfs @ 12.10 hrs,  Volume= 0.018 af
Outflow = 0.24 cfs @ 12.10 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.117 ac
0.24 cfs

0.24 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.01 0.01
12.00 0.14 0.14
13.00 0.03 0.03
14.00 0.02 0.02
15.00 0.01 0.01
16.00 0.01 0.01
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.01"    for  5-Year event
Inflow = 0.01 cfs @ 12.61 hrs,  Volume= 0.001 af
Primary = 0.01 cfs @ 12.61 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac
0.01 cfs

0.01 cfs
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.01 0.01
14.00 0.00 0.00
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=78)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 3.33"    for  5-Year event
Inflow = 2.90 cfs @ 12.09 hrs,  Volume= 0.226 af
Outflow = 0.41 cfs @ 12.61 hrs,  Volume= 0.227 af,  Atten= 86%,  Lag= 31.3 min
Discarded = 0.39 cfs @ 11.80 hrs,  Volume= 0.226 af
Primary = 0.01 cfs @ 12.61 hrs,  Volume= 0.001 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.08' @ 12.61 hrs   Surf.Area= 32,578 sf   Storage= 2,964 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 46.6 min ( 821.6 - 775.1 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 11.80 hrs  HW=122.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.01 cfs @ 12.61 hrs  HW=123.08'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.01 cfs @ 0.91 fps)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac
Peak Elev=123.08'

Storage=2,964 cf

2.90 cfs

0.41 cfs
0.39 cfs

0.01 cfs

Pond 3P: Permeable Pavement

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000

E
le

va
ti

o
n

  (
fe

et
)

124

123

 Custom Stage Data 
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.00 0 122.85 0.00 0.00 0.00
5.00 0.01 0 122.85 0.01 0.01 0.00
7.50 0.04 0 122.85 0.04 0.04 0.00

10.00 0.12 0 122.85 0.12 0.12 0.00
12.50 0.62 2,929 123.07 0.40 0.39 0.01
15.00 0.12 1,216 122.94 0.39 0.39 0.00
17.50 0.06 0 122.85 0.00 0.00 0.00
20.00 0.04 0 122.85 0.00 0.00 0.00
22.50 0.03 0 122.85 0.00 0.00 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 3.12"    for  5-Year event
Inflow = 7.59 cfs @ 12.09 hrs,  Volume= 0.577 af
Outflow = 4.86 cfs @ 12.19 hrs,  Volume= 0.577 af,  Atten= 36%,  Lag= 6.2 min
Primary = 4.86 cfs @ 12.19 hrs,  Volume= 0.577 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 124.11' @ 12.19 hrs   Surf.Area= 3,444 sf   Storage= 4,217 cf

Plug-Flow detention time= 42.0 min calculated for 0.577 af (100% of inflow)
Center-of-Mass det. time= 42.7 min ( 828.8 - 786.0 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=4.85 cfs @ 12.19 hrs  HW=124.11'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.85 cfs @ 3.95 fps)

2=Orifice/Grate  (Passes < 0.21 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 5.45 cfs potential flow)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.219 ac
Peak Elev=124.11'

Storage=4,217 cf
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Pond UG-1: RETAIN_IT
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Type III 24-hr  5-Year Rainfall=3.90"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 120HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.00 0 122.40 0.00
5.00 0.02 41 122.43 0.00
7.50 0.08 270 122.60 0.05

10.00 0.28 915 122.98 0.22
12.50 1.66 2,809 123.63 2.92
15.00 0.32 1,076 123.03 0.35
17.50 0.16 857 122.96 0.18
20.00 0.11 747 122.92 0.12
22.50 0.09 663 122.88 0.10
25.00 0.00 323 122.63 0.06
27.50 0.00 92 122.47 0.01
30.00 0.00 50 122.44 0.00
32.50 0.00 34 122.42 0.00
35.00 0.00 26 122.42 0.00
37.50 0.00 21 122.41 0.00
40.00 0.00 17 122.41 0.00
42.50 0.00 15 122.41 0.00
45.00 0.00 13 122.41 0.00
47.50 0.00 11 122.41 0.00
50.00 0.00 10 122.41 0.00
52.50 0.00 9 122.41 0.00
55.00 0.00 9 122.41 0.00
57.50 0.00 8 122.41 0.00
60.00 0.00 7 122.41 0.00
62.50 0.00 7 122.40 0.00
65.00 0.00 6 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 6 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=4.00"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=9.59 cfs  0.740 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=4.22"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=3.62 cfs  0.286 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=1.06"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=0.32 cfs  0.027 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=2.54"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.34 cfs  0.025 af

   Inflow=5.89 cfs  0.775 afReach PD1: WETLAND
   Outflow=5.89 cfs  0.775 af

   Inflow=0.34 cfs  0.025 afReach PD2: BOSTON POST RD
   Outflow=0.34 cfs  0.025 af

   Inflow=0.07 cfs  0.008 afPond 1P: FES
   Primary=0.07 cfs  0.008 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=123.16'  Storage=4,026 cf   Inflow=3.62 cfs  0.286 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.279 af   Primary=0.07 cfs  0.008 af   Outflow=0.46 cfs  0.287 af

Peak Elev=124.49'  Storage=5,322 cf   Inflow=9.59 cfs  0.740 afPond UG-1: RETAIN_IT
   Outflow=5.65 cfs  0.740 af

Total Runoff Area = 3.456 ac   Runoff Volume = 1.078 af   Average Runoff Depth = 3.74"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 9.59 cfs @ 12.09 hrs,  Volume= 0.740 af,  Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.80"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=4.80"
Runoff Area=96,664 sf

Runoff Volume=0.740 af
Runoff Depth=4.00"

Tc=6.0 min
CN=93

9.59 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.21 0.00 0.02
5.00 0.27 0.02 0.04
6.00 0.35 0.04 0.06
7.00 0.43 0.08 0.10
8.00 0.55 0.14 0.15
9.00 0.70 0.23 0.26

10.00 0.91 0.38 0.38
11.00 1.20 0.61 0.62
12.00 2.40 1.69 6.14
13.00 3.60 2.83 0.85
14.00 3.89 3.12 0.53
15.00 4.10 3.32 0.40
16.00 4.25 3.47 0.28
17.00 4.37 3.58 0.23
18.00 4.45 3.66 0.17
19.00 4.53 3.73 0.15
20.00 4.59 3.80 0.14
21.00 4.65 3.86 0.13
22.00 4.71 3.91 0.11
23.00 4.76 3.96 0.10
24.00 4.80 4.00 0.09
25.00 4.80 4.00 0.00
26.00 4.80 4.00 0.00
27.00 4.80 4.00 0.00
28.00 4.80 4.00 0.00
29.00 4.80 4.00 0.00
30.00 4.80 4.00 0.00
31.00 4.80 4.00 0.00
32.00 4.80 4.00 0.00
33.00 4.80 4.00 0.00
34.00 4.80 4.00 0.00
35.00 4.80 4.00 0.00
36.00 4.80 4.00 0.00
37.00 4.80 4.00 0.00
38.00 4.80 4.00 0.00
39.00 4.80 4.00 0.00
40.00 4.80 4.00 0.00
41.00 4.80 4.00 0.00
42.00 4.80 4.00 0.00
43.00 4.80 4.00 0.00
44.00 4.80 4.00 0.00
45.00 4.80 4.00 0.00
46.00 4.80 4.00 0.00
47.00 4.80 4.00 0.00
48.00 4.80 4.00 0.00
49.00 4.80 4.00 0.00
50.00 4.80 4.00 0.00
51.00 4.80 4.00 0.00
52.00 4.80 4.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.80 4.00 0.00
54.00 4.80 4.00 0.00
55.00 4.80 4.00 0.00
56.00 4.80 4.00 0.00
57.00 4.80 4.00 0.00
58.00 4.80 4.00 0.00
59.00 4.80 4.00 0.00
60.00 4.80 4.00 0.00
61.00 4.80 4.00 0.00
62.00 4.80 4.00 0.00
63.00 4.80 4.00 0.00
64.00 4.80 4.00 0.00
65.00 4.80 4.00 0.00
66.00 4.80 4.00 0.00
67.00 4.80 4.00 0.00
68.00 4.80 4.00 0.00
69.00 4.80 4.00 0.00
70.00 4.80 4.00 0.00
71.00 4.80 4.00 0.00
72.00 4.80 4.00 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 3.62 cfs @ 12.09 hrs,  Volume= 0.286 af,  Depth= 4.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.80"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=4.80"
Runoff Area=35,462 sf

Runoff Volume=0.286 af
Runoff Depth=4.22"

Tc=6.0 min
CN=95

3.62 cfs
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Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.15 0.00 0.01
4.00 0.21 0.02 0.01
5.00 0.27 0.04 0.02
6.00 0.35 0.08 0.03
7.00 0.43 0.13 0.05
8.00 0.55 0.20 0.07
9.00 0.70 0.32 0.11

10.00 0.91 0.48 0.16
11.00 1.20 0.74 0.25
12.00 2.40 1.87 2.34
13.00 3.60 3.04 0.32
14.00 3.89 3.33 0.20
15.00 4.10 3.53 0.15
16.00 4.25 3.68 0.11
17.00 4.37 3.79 0.08
18.00 4.45 3.88 0.06
19.00 4.53 3.95 0.06
20.00 4.59 4.02 0.05
21.00 4.65 4.08 0.05
22.00 4.71 4.13 0.04
23.00 4.76 4.18 0.04
24.00 4.80 4.22 0.03
25.00 4.80 4.22 0.00
26.00 4.80 4.22 0.00
27.00 4.80 4.22 0.00
28.00 4.80 4.22 0.00
29.00 4.80 4.22 0.00
30.00 4.80 4.22 0.00
31.00 4.80 4.22 0.00
32.00 4.80 4.22 0.00
33.00 4.80 4.22 0.00
34.00 4.80 4.22 0.00
35.00 4.80 4.22 0.00
36.00 4.80 4.22 0.00
37.00 4.80 4.22 0.00
38.00 4.80 4.22 0.00
39.00 4.80 4.22 0.00
40.00 4.80 4.22 0.00
41.00 4.80 4.22 0.00
42.00 4.80 4.22 0.00
43.00 4.80 4.22 0.00
44.00 4.80 4.22 0.00
45.00 4.80 4.22 0.00
46.00 4.80 4.22 0.00
47.00 4.80 4.22 0.00
48.00 4.80 4.22 0.00
49.00 4.80 4.22 0.00
50.00 4.80 4.22 0.00
51.00 4.80 4.22 0.00
52.00 4.80 4.22 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.80 4.22 0.00
54.00 4.80 4.22 0.00
55.00 4.80 4.22 0.00
56.00 4.80 4.22 0.00
57.00 4.80 4.22 0.00
58.00 4.80 4.22 0.00
59.00 4.80 4.22 0.00
60.00 4.80 4.22 0.00
61.00 4.80 4.22 0.00
62.00 4.80 4.22 0.00
63.00 4.80 4.22 0.00
64.00 4.80 4.22 0.00
65.00 4.80 4.22 0.00
66.00 4.80 4.22 0.00
67.00 4.80 4.22 0.00
68.00 4.80 4.22 0.00
69.00 4.80 4.22 0.00
70.00 4.80 4.22 0.00
71.00 4.80 4.22 0.00
72.00 4.80 4.22 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

Runoff = 0.32 cfs @ 12.11 hrs,  Volume= 0.027 af,  Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.80"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=4.80"
Runoff Area=13,343 sf

Runoff Volume=0.027 af
Runoff Depth=1.06"

Tc=6.0 min
CN=58

0.32 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.21 0.00 0.00
5.00 0.27 0.00 0.00
6.00 0.35 0.00 0.00
7.00 0.43 0.00 0.00
8.00 0.55 0.00 0.00
9.00 0.70 0.00 0.00

10.00 0.91 0.00 0.00
11.00 1.20 0.00 0.00
12.00 2.40 0.11 0.14
13.00 3.60 0.49 0.05
14.00 3.89 0.62 0.03
15.00 4.10 0.71 0.03
16.00 4.25 0.78 0.02
17.00 4.37 0.84 0.02
18.00 4.45 0.88 0.01
19.00 4.53 0.92 0.01
20.00 4.59 0.95 0.01
21.00 4.65 0.98 0.01
22.00 4.71 1.01 0.01
23.00 4.76 1.04 0.01
24.00 4.80 1.06 0.01
25.00 4.80 1.06 0.00
26.00 4.80 1.06 0.00
27.00 4.80 1.06 0.00
28.00 4.80 1.06 0.00
29.00 4.80 1.06 0.00
30.00 4.80 1.06 0.00
31.00 4.80 1.06 0.00
32.00 4.80 1.06 0.00
33.00 4.80 1.06 0.00
34.00 4.80 1.06 0.00
35.00 4.80 1.06 0.00
36.00 4.80 1.06 0.00
37.00 4.80 1.06 0.00
38.00 4.80 1.06 0.00
39.00 4.80 1.06 0.00
40.00 4.80 1.06 0.00
41.00 4.80 1.06 0.00
42.00 4.80 1.06 0.00
43.00 4.80 1.06 0.00
44.00 4.80 1.06 0.00
45.00 4.80 1.06 0.00
46.00 4.80 1.06 0.00
47.00 4.80 1.06 0.00
48.00 4.80 1.06 0.00
49.00 4.80 1.06 0.00
50.00 4.80 1.06 0.00
51.00 4.80 1.06 0.00
52.00 4.80 1.06 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.80 1.06 0.00
54.00 4.80 1.06 0.00
55.00 4.80 1.06 0.00
56.00 4.80 1.06 0.00
57.00 4.80 1.06 0.00
58.00 4.80 1.06 0.00
59.00 4.80 1.06 0.00
60.00 4.80 1.06 0.00
61.00 4.80 1.06 0.00
62.00 4.80 1.06 0.00
63.00 4.80 1.06 0.00
64.00 4.80 1.06 0.00
65.00 4.80 1.06 0.00
66.00 4.80 1.06 0.00
67.00 4.80 1.06 0.00
68.00 4.80 1.06 0.00
69.00 4.80 1.06 0.00
70.00 4.80 1.06 0.00
71.00 4.80 1.06 0.00
72.00 4.80 1.06 0.00
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Summary for Subcatchment P-2: P-2

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.80"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=4.80"
Runoff Area=5,081 sf

Runoff Volume=0.025 af
Runoff Depth=2.54"

Tc=6.0 min
CN=78

0.34 cfs



Type III 24-hr  10-Year Rainfall=4.80"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 131HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.15 0.00 0.00
4.00 0.21 0.00 0.00
5.00 0.27 0.00 0.00
6.00 0.35 0.00 0.00
7.00 0.43 0.00 0.00
8.00 0.55 0.00 0.00
9.00 0.70 0.01 0.00

10.00 0.91 0.04 0.01
11.00 1.20 0.12 0.01
12.00 2.40 0.72 0.20
13.00 3.60 1.57 0.04
14.00 3.89 1.80 0.02
15.00 4.10 1.97 0.02
16.00 4.25 2.09 0.01
17.00 4.37 2.18 0.01
18.00 4.45 2.26 0.01
19.00 4.53 2.32 0.01
20.00 4.59 2.37 0.01
21.00 4.65 2.42 0.01
22.00 4.71 2.47 0.01
23.00 4.76 2.51 0.00
24.00 4.80 2.54 0.00
25.00 4.80 2.54 0.00
26.00 4.80 2.54 0.00
27.00 4.80 2.54 0.00
28.00 4.80 2.54 0.00
29.00 4.80 2.54 0.00
30.00 4.80 2.54 0.00
31.00 4.80 2.54 0.00
32.00 4.80 2.54 0.00
33.00 4.80 2.54 0.00
34.00 4.80 2.54 0.00
35.00 4.80 2.54 0.00
36.00 4.80 2.54 0.00
37.00 4.80 2.54 0.00
38.00 4.80 2.54 0.00
39.00 4.80 2.54 0.00
40.00 4.80 2.54 0.00
41.00 4.80 2.54 0.00
42.00 4.80 2.54 0.00
43.00 4.80 2.54 0.00
44.00 4.80 2.54 0.00
45.00 4.80 2.54 0.00
46.00 4.80 2.54 0.00
47.00 4.80 2.54 0.00
48.00 4.80 2.54 0.00
49.00 4.80 2.54 0.00
50.00 4.80 2.54 0.00
51.00 4.80 2.54 0.00
52.00 4.80 2.54 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 4.80 2.54 0.00
54.00 4.80 2.54 0.00
55.00 4.80 2.54 0.00
56.00 4.80 2.54 0.00
57.00 4.80 2.54 0.00
58.00 4.80 2.54 0.00
59.00 4.80 2.54 0.00
60.00 4.80 2.54 0.00
61.00 4.80 2.54 0.00
62.00 4.80 2.54 0.00
63.00 4.80 2.54 0.00
64.00 4.80 2.54 0.00
65.00 4.80 2.54 0.00
66.00 4.80 2.54 0.00
67.00 4.80 2.54 0.00
68.00 4.80 2.54 0.00
69.00 4.80 2.54 0.00
70.00 4.80 2.54 0.00
71.00 4.80 2.54 0.00
72.00 4.80 2.54 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 2.79"    for  10-Year event
Inflow = 5.89 cfs @ 12.20 hrs,  Volume= 0.775 af
Outflow = 5.89 cfs @ 12.20 hrs,  Volume= 0.775 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.340 ac
5.89 cfs

5.89 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.01 0.01
6.00 0.03 0.03
7.00 0.06 0.06
8.00 0.09 0.09
9.00 0.17 0.17

10.00 0.34 0.34
11.00 0.56 0.56
12.00 3.75 3.75
13.00 1.29 1.29
14.00 0.65 0.65
15.00 0.46 0.46
16.00 0.34 0.34
17.00 0.26 0.26
18.00 0.21 0.21
19.00 0.17 0.17
20.00 0.16 0.16
21.00 0.14 0.14
22.00 0.13 0.13
23.00 0.12 0.12
24.00 0.11 0.11
25.00 0.07 0.07
26.00 0.04 0.04
27.00 0.01 0.01
28.00 0.01 0.01
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 2.54"    for  10-Year event
Inflow = 0.34 cfs @ 12.09 hrs,  Volume= 0.025 af
Outflow = 0.34 cfs @ 12.09 hrs,  Volume= 0.025 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Inflow Area=0.117 ac
0.34 cfs

0.34 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.01 0.01
11.00 0.01 0.01
12.00 0.20 0.20
13.00 0.04 0.04
14.00 0.02 0.02
15.00 0.02 0.02
16.00 0.01 0.01
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.01 0.01
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.12"    for  10-Year event
Inflow = 0.07 cfs @ 12.65 hrs,  Volume= 0.008 af
Primary = 0.07 cfs @ 12.65 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.06 0.06
14.00 0.02 0.02
15.00 0.00 0.00
16.00 0.00 0.00
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=66)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 4.22"    for  10-Year event
Inflow = 3.62 cfs @ 12.09 hrs,  Volume= 0.286 af
Outflow = 0.46 cfs @ 12.65 hrs,  Volume= 0.287 af,  Atten= 87%,  Lag= 33.7 min
Discarded = 0.39 cfs @ 11.75 hrs,  Volume= 0.279 af
Primary = 0.07 cfs @ 12.65 hrs,  Volume= 0.008 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.16' @ 12.65 hrs   Surf.Area= 32,578 sf   Storage= 4,026 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 63.4 min ( 832.7 - 769.3 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 11.75 hrs  HW=122.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.07 cfs @ 12.65 hrs  HW=123.16'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.07 cfs @ 1.41 fps)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac
Peak Elev=123.16'

Storage=4,026 cf

3.62 cfs

0.46 cfs
0.39 cfs

0.07 cfs

Pond 3P: Permeable Pavement

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000

E
le

va
ti

o
n

  (
fe

et
)

124

123

 Custom Stage Data 
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.00 0 122.85 0.00 0.00 0.00
5.00 0.02 0 122.85 0.02 0.02 0.00
7.50 0.06 0 122.85 0.06 0.06 0.00

10.00 0.16 0 122.85 0.16 0.16 0.00
12.50 0.77 3,962 123.15 0.46 0.39 0.06
15.00 0.15 2,420 123.04 0.39 0.39 0.00
17.50 0.07 0 122.85 0.00 0.00 0.00
20.00 0.05 0 122.85 0.00 0.00 0.00
22.50 0.04 0 122.85 0.00 0.00 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 4.00"    for  10-Year event
Inflow = 9.59 cfs @ 12.09 hrs,  Volume= 0.740 af
Outflow = 5.65 cfs @ 12.21 hrs,  Volume= 0.740 af,  Atten= 41%,  Lag= 7.1 min
Primary = 5.65 cfs @ 12.21 hrs,  Volume= 0.740 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 124.49' @ 12.21 hrs   Surf.Area= 3,444 sf   Storage= 5,322 cf

Plug-Flow detention time= 38.0 min calculated for 0.739 af (100% of inflow)
Center-of-Mass det. time= 38.6 min ( 818.2 - 779.5 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=5.64 cfs @ 12.21 hrs  HW=124.48'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.64 cfs @ 4.59 fps)

2=Orifice/Grate  (Passes < 0.23 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 7.72 cfs potential flow)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.219 ac
Peak Elev=124.49'

Storage=5,322 cf

9.59 cfs

5.65 cfs

Pond UG-1: RETAIN_IT

Primary

Stage-Discharge

Discharge  (cfs)
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.00 0 122.40 0.00
5.00 0.04 107 122.48 0.01
7.50 0.13 412 122.70 0.07

10.00 0.38 1,061 123.03 0.34
12.50 2.07 3,587 123.89 4.35
15.00 0.40 1,161 123.06 0.44
17.50 0.20 916 122.98 0.22
20.00 0.14 803 122.94 0.15
22.50 0.11 738 122.92 0.12
25.00 0.00 400 122.69 0.07
27.50 0.00 103 122.47 0.01
30.00 0.00 53 122.44 0.00
32.50 0.00 36 122.43 0.00
35.00 0.00 27 122.42 0.00
37.50 0.00 21 122.42 0.00
40.00 0.00 18 122.41 0.00
42.50 0.00 15 122.41 0.00
45.00 0.00 13 122.41 0.00
47.50 0.00 12 122.41 0.00
50.00 0.00 10 122.41 0.00
52.50 0.00 9 122.41 0.00
55.00 0.00 9 122.41 0.00
57.50 0.00 8 122.41 0.00
60.00 0.00 7 122.41 0.00
62.50 0.00 7 122.41 0.00
65.00 0.00 6 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 6 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=5.18"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=12.23 cfs  0.958 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=5.41"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=4.58 cfs  0.367 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=1.76"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=0.58 cfs  0.045 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=3.58"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.48 cfs  0.035 af

   Inflow=7.08 cfs  1.034 afReach PD1: WETLAND
   Outflow=7.08 cfs  1.034 af

   Inflow=0.48 cfs  0.035 afReach PD2: BOSTON POST RD
   Outflow=0.48 cfs  0.035 af

   Inflow=0.19 cfs  0.031 afPond 1P: FES
   Primary=0.19 cfs  0.031 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=123.27'  Storage=5,425 cf   Inflow=4.58 cfs  0.367 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.337 af   Primary=0.19 cfs  0.031 af   Outflow=0.58 cfs  0.368 af

Peak Elev=125.05'  Storage=6,938 cf   Inflow=12.23 cfs  0.958 afPond UG-1: RETAIN_IT
   Outflow=6.63 cfs  0.958 af

Total Runoff Area = 3.456 ac   Runoff Volume = 1.405 af   Average Runoff Depth = 4.88"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 12.23 cfs @ 12.09 hrs,  Volume= 0.958 af,  Depth= 5.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.00"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.00"
Runoff Area=96,664 sf

Runoff Volume=0.958 af
Runoff Depth=5.18"

Tc=6.0 min
CN=93

12.23 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.00
2.00 0.12 0.00 0.00
3.00 0.18 0.00 0.01
4.00 0.26 0.01 0.04
5.00 0.34 0.04 0.07
6.00 0.43 0.08 0.10
7.00 0.54 0.13 0.15
8.00 0.68 0.22 0.22
9.00 0.87 0.35 0.36

10.00 1.13 0.56 0.52
11.00 1.50 0.87 0.82
12.00 3.00 2.25 7.87
13.00 4.50 3.71 1.07
14.00 4.87 4.07 0.67
15.00 5.13 4.32 0.51
16.00 5.32 4.51 0.36
17.00 5.46 4.65 0.28
18.00 5.57 4.76 0.22
19.00 5.66 4.85 0.19
20.00 5.74 4.93 0.17
21.00 5.82 5.00 0.16
22.00 5.88 5.07 0.14
23.00 5.95 5.13 0.13
24.00 6.00 5.18 0.11
25.00 6.00 5.18 0.00
26.00 6.00 5.18 0.00
27.00 6.00 5.18 0.00
28.00 6.00 5.18 0.00
29.00 6.00 5.18 0.00
30.00 6.00 5.18 0.00
31.00 6.00 5.18 0.00
32.00 6.00 5.18 0.00
33.00 6.00 5.18 0.00
34.00 6.00 5.18 0.00
35.00 6.00 5.18 0.00
36.00 6.00 5.18 0.00
37.00 6.00 5.18 0.00
38.00 6.00 5.18 0.00
39.00 6.00 5.18 0.00
40.00 6.00 5.18 0.00
41.00 6.00 5.18 0.00
42.00 6.00 5.18 0.00
43.00 6.00 5.18 0.00
44.00 6.00 5.18 0.00
45.00 6.00 5.18 0.00
46.00 6.00 5.18 0.00
47.00 6.00 5.18 0.00
48.00 6.00 5.18 0.00
49.00 6.00 5.18 0.00
50.00 6.00 5.18 0.00
51.00 6.00 5.18 0.00
52.00 6.00 5.18 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 6.00 5.18 0.00
54.00 6.00 5.18 0.00
55.00 6.00 5.18 0.00
56.00 6.00 5.18 0.00
57.00 6.00 5.18 0.00
58.00 6.00 5.18 0.00
59.00 6.00 5.18 0.00
60.00 6.00 5.18 0.00
61.00 6.00 5.18 0.00
62.00 6.00 5.18 0.00
63.00 6.00 5.18 0.00
64.00 6.00 5.18 0.00
65.00 6.00 5.18 0.00
66.00 6.00 5.18 0.00
67.00 6.00 5.18 0.00
68.00 6.00 5.18 0.00
69.00 6.00 5.18 0.00
70.00 6.00 5.18 0.00
71.00 6.00 5.18 0.00
72.00 6.00 5.18 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 4.58 cfs @ 12.09 hrs,  Volume= 0.367 af,  Depth= 5.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.00"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.00"
Runoff Area=35,462 sf

Runoff Volume=0.367 af
Runoff Depth=5.41"

Tc=6.0 min
CN=95

4.58 cfs
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Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.00
2.00 0.12 0.00 0.00
3.00 0.18 0.01 0.01
4.00 0.26 0.03 0.02
5.00 0.34 0.07 0.04
6.00 0.43 0.13 0.05
7.00 0.54 0.20 0.07
8.00 0.68 0.30 0.10
9.00 0.87 0.46 0.15

10.00 1.13 0.68 0.21
11.00 1.50 1.01 0.32
12.00 3.00 2.45 2.96
13.00 4.50 3.92 0.40
14.00 4.87 4.29 0.25
15.00 5.13 4.54 0.19
16.00 5.32 4.73 0.13
17.00 5.46 4.87 0.10
18.00 5.57 4.98 0.08
19.00 5.66 5.07 0.07
20.00 5.74 5.16 0.06
21.00 5.82 5.23 0.06
22.00 5.88 5.30 0.05
23.00 5.95 5.36 0.05
24.00 6.00 5.41 0.04
25.00 6.00 5.41 0.00
26.00 6.00 5.41 0.00
27.00 6.00 5.41 0.00
28.00 6.00 5.41 0.00
29.00 6.00 5.41 0.00
30.00 6.00 5.41 0.00
31.00 6.00 5.41 0.00
32.00 6.00 5.41 0.00
33.00 6.00 5.41 0.00
34.00 6.00 5.41 0.00
35.00 6.00 5.41 0.00
36.00 6.00 5.41 0.00
37.00 6.00 5.41 0.00
38.00 6.00 5.41 0.00
39.00 6.00 5.41 0.00
40.00 6.00 5.41 0.00
41.00 6.00 5.41 0.00
42.00 6.00 5.41 0.00
43.00 6.00 5.41 0.00
44.00 6.00 5.41 0.00
45.00 6.00 5.41 0.00
46.00 6.00 5.41 0.00
47.00 6.00 5.41 0.00
48.00 6.00 5.41 0.00
49.00 6.00 5.41 0.00
50.00 6.00 5.41 0.00
51.00 6.00 5.41 0.00
52.00 6.00 5.41 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 6.00 5.41 0.00
54.00 6.00 5.41 0.00
55.00 6.00 5.41 0.00
56.00 6.00 5.41 0.00
57.00 6.00 5.41 0.00
58.00 6.00 5.41 0.00
59.00 6.00 5.41 0.00
60.00 6.00 5.41 0.00
61.00 6.00 5.41 0.00
62.00 6.00 5.41 0.00
63.00 6.00 5.41 0.00
64.00 6.00 5.41 0.00
65.00 6.00 5.41 0.00
66.00 6.00 5.41 0.00
67.00 6.00 5.41 0.00
68.00 6.00 5.41 0.00
69.00 6.00 5.41 0.00
70.00 6.00 5.41 0.00
71.00 6.00 5.41 0.00
72.00 6.00 5.41 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

Runoff = 0.58 cfs @ 12.10 hrs,  Volume= 0.045 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.00"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.00"
Runoff Area=13,343 sf

Runoff Volume=0.045 af
Runoff Depth=1.76"

Tc=6.0 min
CN=58

0.58 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.00
2.00 0.12 0.00 0.00
3.00 0.18 0.00 0.00
4.00 0.26 0.00 0.00
5.00 0.34 0.00 0.00
6.00 0.43 0.00 0.00
7.00 0.54 0.00 0.00
8.00 0.68 0.00 0.00
9.00 0.87 0.00 0.00

10.00 1.13 0.00 0.00
11.00 1.50 0.00 0.00
12.00 3.00 0.27 0.29
13.00 4.50 0.90 0.08
14.00 4.87 1.10 0.05
15.00 5.13 1.24 0.04
16.00 5.32 1.35 0.03
17.00 5.46 1.43 0.02
18.00 5.57 1.49 0.02
19.00 5.66 1.55 0.02
20.00 5.74 1.60 0.01
21.00 5.82 1.64 0.01
22.00 5.88 1.69 0.01
23.00 5.95 1.72 0.01
24.00 6.00 1.76 0.01
25.00 6.00 1.76 0.00
26.00 6.00 1.76 0.00
27.00 6.00 1.76 0.00
28.00 6.00 1.76 0.00
29.00 6.00 1.76 0.00
30.00 6.00 1.76 0.00
31.00 6.00 1.76 0.00
32.00 6.00 1.76 0.00
33.00 6.00 1.76 0.00
34.00 6.00 1.76 0.00
35.00 6.00 1.76 0.00
36.00 6.00 1.76 0.00
37.00 6.00 1.76 0.00
38.00 6.00 1.76 0.00
39.00 6.00 1.76 0.00
40.00 6.00 1.76 0.00
41.00 6.00 1.76 0.00
42.00 6.00 1.76 0.00
43.00 6.00 1.76 0.00
44.00 6.00 1.76 0.00
45.00 6.00 1.76 0.00
46.00 6.00 1.76 0.00
47.00 6.00 1.76 0.00
48.00 6.00 1.76 0.00
49.00 6.00 1.76 0.00
50.00 6.00 1.76 0.00
51.00 6.00 1.76 0.00
52.00 6.00 1.76 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 6.00 1.76 0.00
54.00 6.00 1.76 0.00
55.00 6.00 1.76 0.00
56.00 6.00 1.76 0.00
57.00 6.00 1.76 0.00
58.00 6.00 1.76 0.00
59.00 6.00 1.76 0.00
60.00 6.00 1.76 0.00
61.00 6.00 1.76 0.00
62.00 6.00 1.76 0.00
63.00 6.00 1.76 0.00
64.00 6.00 1.76 0.00
65.00 6.00 1.76 0.00
66.00 6.00 1.76 0.00
67.00 6.00 1.76 0.00
68.00 6.00 1.76 0.00
69.00 6.00 1.76 0.00
70.00 6.00 1.76 0.00
71.00 6.00 1.76 0.00
72.00 6.00 1.76 0.00
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Summary for Subcatchment P-2: P-2

Runoff = 0.48 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.00"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.00"
Runoff Area=5,081 sf

Runoff Volume=0.035 af
Runoff Depth=3.58"

Tc=6.0 min
CN=78

0.48 cfs
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Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.00
2.00 0.12 0.00 0.00
3.00 0.18 0.00 0.00
4.00 0.26 0.00 0.00
5.00 0.34 0.00 0.00
6.00 0.43 0.00 0.00
7.00 0.54 0.00 0.00
8.00 0.68 0.00 0.00
9.00 0.87 0.03 0.00

10.00 1.13 0.10 0.01
11.00 1.50 0.23 0.02
12.00 3.00 1.13 0.29
13.00 4.50 2.29 0.05
14.00 4.87 2.60 0.03
15.00 5.13 2.82 0.02
16.00 5.32 2.98 0.02
17.00 5.46 3.10 0.01
18.00 5.57 3.20 0.01
19.00 5.66 3.28 0.01
20.00 5.74 3.35 0.01
21.00 5.82 3.42 0.01
22.00 5.88 3.48 0.01
23.00 5.95 3.53 0.01
24.00 6.00 3.58 0.01
25.00 6.00 3.58 0.00
26.00 6.00 3.58 0.00
27.00 6.00 3.58 0.00
28.00 6.00 3.58 0.00
29.00 6.00 3.58 0.00
30.00 6.00 3.58 0.00
31.00 6.00 3.58 0.00
32.00 6.00 3.58 0.00
33.00 6.00 3.58 0.00
34.00 6.00 3.58 0.00
35.00 6.00 3.58 0.00
36.00 6.00 3.58 0.00
37.00 6.00 3.58 0.00
38.00 6.00 3.58 0.00
39.00 6.00 3.58 0.00
40.00 6.00 3.58 0.00
41.00 6.00 3.58 0.00
42.00 6.00 3.58 0.00
43.00 6.00 3.58 0.00
44.00 6.00 3.58 0.00
45.00 6.00 3.58 0.00
46.00 6.00 3.58 0.00
47.00 6.00 3.58 0.00
48.00 6.00 3.58 0.00
49.00 6.00 3.58 0.00
50.00 6.00 3.58 0.00
51.00 6.00 3.58 0.00
52.00 6.00 3.58 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 6.00 3.58 0.00
54.00 6.00 3.58 0.00
55.00 6.00 3.58 0.00
56.00 6.00 3.58 0.00
57.00 6.00 3.58 0.00
58.00 6.00 3.58 0.00
59.00 6.00 3.58 0.00
60.00 6.00 3.58 0.00
61.00 6.00 3.58 0.00
62.00 6.00 3.58 0.00
63.00 6.00 3.58 0.00
64.00 6.00 3.58 0.00
65.00 6.00 3.58 0.00
66.00 6.00 3.58 0.00
67.00 6.00 3.58 0.00
68.00 6.00 3.58 0.00
69.00 6.00 3.58 0.00
70.00 6.00 3.58 0.00
71.00 6.00 3.58 0.00
72.00 6.00 3.58 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 3.72"    for  25-Year event
Inflow = 7.08 cfs @ 12.21 hrs,  Volume= 1.034 af
Outflow = 7.08 cfs @ 12.21 hrs,  Volume= 1.034 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.340 ac
7.08 cfs

7.08 cfs



Type III 24-hr  25-Year Rainfall=6.00"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 162HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.01 0.01
5.00 0.03 0.03
6.00 0.06 0.06
7.00 0.09 0.09
8.00 0.15 0.15
9.00 0.31 0.31

10.00 0.47 0.47
11.00 0.75 0.75
12.00 4.80 4.80
13.00 1.80 1.80
14.00 0.90 0.90
15.00 0.63 0.63
16.00 0.43 0.43
17.00 0.33 0.33
18.00 0.26 0.26
19.00 0.22 0.22
20.00 0.20 0.20
21.00 0.18 0.18
22.00 0.16 0.16
23.00 0.15 0.15
24.00 0.13 0.13
25.00 0.08 0.08
26.00 0.04 0.04
27.00 0.02 0.02
28.00 0.01 0.01
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 3.58"    for  25-Year event
Inflow = 0.48 cfs @ 12.09 hrs,  Volume= 0.035 af
Outflow = 0.48 cfs @ 12.09 hrs,  Volume= 0.035 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.117 ac
0.48 cfs

0.48 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.01 0.01
11.00 0.02 0.02
12.00 0.29 0.29
13.00 0.05 0.05
14.00 0.03 0.03
15.00 0.02 0.02
16.00 0.02 0.02
17.00 0.01 0.01
18.00 0.01 0.01
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.01 0.01
23.00 0.01 0.01
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 0.46"    for  25-Year event
Inflow = 0.19 cfs @ 12.64 hrs,  Volume= 0.031 af
Primary = 0.19 cfs @ 12.64 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.814 ac
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.00 0.00
13.00 0.18 0.18
14.00 0.10 0.10
15.00 0.04 0.04
16.00 0.01 0.01
17.00 0.00 0.00
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=54)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 5.41"    for  25-Year event
Inflow = 4.58 cfs @ 12.09 hrs,  Volume= 0.367 af
Outflow = 0.58 cfs @ 12.64 hrs,  Volume= 0.368 af,  Atten= 87%,  Lag= 33.3 min
Discarded = 0.39 cfs @ 11.65 hrs,  Volume= 0.337 af
Primary = 0.19 cfs @ 12.64 hrs,  Volume= 0.031 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.27' @ 12.64 hrs   Surf.Area= 32,578 sf   Storage= 5,425 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 78.2 min ( 841.8 - 763.6 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 11.65 hrs  HW=122.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.19 cfs @ 12.64 hrs  HW=123.27'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.19 cfs @ 1.82 fps)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.814 ac
Peak Elev=123.27'

Storage=5,425 cf

4.58 cfs

0.58 cfs
0.39 cfs

0.19 cfs

Pond 3P: Permeable Pavement

Total
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000
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 Custom Stage Data 
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.01 0 122.85 0.01 0.01 0.00
5.00 0.04 0 122.85 0.04 0.04 0.00
7.50 0.08 0 122.85 0.08 0.08 0.00

10.00 0.21 0 122.85 0.21 0.21 0.00
12.50 0.97 5,347 123.26 0.58 0.39 0.18
15.00 0.19 3,608 123.13 0.43 0.39 0.04
17.50 0.09 1,172 122.94 0.39 0.39 0.00
20.00 0.06 0 122.85 0.00 0.00 0.00
22.50 0.05 0 122.85 0.00 0.00 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 5.18"    for  25-Year event
Inflow = 12.23 cfs @ 12.09 hrs,  Volume= 0.958 af
Outflow = 6.63 cfs @ 12.22 hrs,  Volume= 0.958 af,  Atten= 46%,  Lag= 8.0 min
Primary = 6.63 cfs @ 12.22 hrs,  Volume= 0.958 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 125.05' @ 12.22 hrs   Surf.Area= 3,444 sf   Storage= 6,938 cf

Plug-Flow detention time= 35.4 min calculated for 0.958 af (100% of inflow)
Center-of-Mass det. time= 34.8 min ( 807.8 - 773.0 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=6.61 cfs @ 12.22 hrs  HW=125.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.61 cfs @ 5.38 fps)

2=Orifice/Grate  (Passes < 0.26 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 10.92 cfs potential flow)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.219 ac
Peak Elev=125.05'

Storage=6,938 cf

12.23 cfs

6.63 cfs

Pond UG-1: RETAIN_IT

Primary

Stage-Discharge

Discharge  (cfs)
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 Culvert + Orifice/Grate 

 Sharp-Crested Rectangular Weir 
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000
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 Field A 

 retain_it retain_it  3.5' 
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Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.00 0 122.40 0.00
5.00 0.07 206 122.55 0.03
7.50 0.19 657 122.88 0.10

10.00 0.52 1,198 123.07 0.47
12.50 2.62 5,050 124.40 5.46
15.00 0.51 1,265 123.10 0.55
17.50 0.25 985 123.00 0.27
20.00 0.17 863 122.96 0.18
22.50 0.14 799 122.94 0.14
25.00 0.00 446 122.72 0.08
27.50 0.00 110 122.48 0.01
30.00 0.00 55 122.44 0.00
32.50 0.00 36 122.43 0.00
35.00 0.00 27 122.42 0.00
37.50 0.00 22 122.42 0.00
40.00 0.00 18 122.41 0.00
42.50 0.00 15 122.41 0.00
45.00 0.00 13 122.41 0.00
47.50 0.00 12 122.41 0.00
50.00 0.00 11 122.41 0.00
52.50 0.00 10 122.41 0.00
55.00 0.00 9 122.41 0.00
57.50 0.00 8 122.41 0.00
60.00 0.00 7 122.41 0.00
62.50 0.00 7 122.41 0.00
65.00 0.00 7 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 6 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=96,664 sf   85.49% Impervious   Runoff Depth=7.76"Subcatchment P-1A: P-1A
   Tc=6.0 min   CN=93   Runoff=17.90 cfs  1.435 af

Runoff Area=35,462 sf   0.00% Impervious   Runoff Depth=8.00"Subcatchment P-1B: P-1B (PERMEABLE 
   Tc=6.0 min   CN=95   Runoff=6.64 cfs  0.543 af

Runoff Area=13,343 sf   0.00% Impervious   Runoff Depth=3.55"Subcatchment P-1U: P-1U (UNDETAINED)
   Tc=6.0 min   CN=58   Runoff=1.23 cfs  0.091 af

Runoff Area=5,081 sf   46.53% Impervious   Runoff Depth=5.95"Subcatchment P-2: P-2
   Tc=6.0 min   CN=78   Runoff=0.79 cfs  0.058 af

   Inflow=9.77 cfs  1.640 afReach PD1: WETLAND
   Outflow=9.77 cfs  1.640 af

   Inflow=0.79 cfs  0.058 afReach PD2: BOSTON POST RD
   Outflow=0.79 cfs  0.058 af

   Inflow=0.61 cfs  0.114 afPond 1P: FES
   Primary=0.61 cfs  0.114 af

Pond 2P: FES w/ HEADWALL
   Primary=0.00 cfs  0.000 af

Peak Elev=123.49'  Storage=8,395 cf   Inflow=6.64 cfs  0.543 afPond 3P: Permeable Pavement
   Discarded=0.39 cfs  0.429 af   Primary=0.61 cfs  0.114 af   Outflow=1.01 cfs  0.543 af

Peak Elev=126.73'  Storage=10,918 cf   Inflow=17.90 cfs  1.435 afPond UG-1: RETAIN_IT
   Outflow=8.69 cfs  1.435 af

Total Runoff Area = 3.456 ac   Runoff Volume = 2.126 af   Average Runoff Depth = 7.38"
43.54% Pervious = 1.505 ac     56.46% Impervious = 1.951 ac
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Summary for Subcatchment P-1A: P-1A

Runoff = 17.90 cfs @ 12.09 hrs,  Volume= 1.435 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description
* 1,394 61 >75% Grass cover, Good, HSG B- ISLANDS

75,402 98 Paved parking, HSG B
* 4,922 73 Existing Woods/grass comb., Poor, HSG B

7,710 58 Woods/grass comb., Good, HSG B
7,236 98 Unconnected roofs, HSG B

96,664 93 Weighted Average
14,026 64 14.51% Pervious Area
82,638 98 85.49% Impervious Area

7,236 8.76% Unconnected

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

6.0 Direct Entry, 

Subcatchment P-1A: P-1A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.60"
Runoff Area=96,664 sf

Runoff Volume=1.435 af
Runoff Depth=7.76"

Tc=6.0 min
CN=93

17.90 cfs
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Hydrograph for Subcatchment P-1A: P-1A

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.00
2.00 0.17 0.00 0.01
3.00 0.26 0.01 0.05
4.00 0.37 0.05 0.10
5.00 0.49 0.10 0.14
6.00 0.62 0.18 0.19
7.00 0.78 0.29 0.27
8.00 0.98 0.44 0.38
9.00 1.25 0.66 0.58

10.00 1.63 0.98 0.81
11.00 2.15 1.45 1.26
12.00 4.30 3.51 11.59
13.00 6.45 5.63 1.55
14.00 6.97 6.15 0.98
15.00 7.35 6.51 0.74
16.00 7.62 6.79 0.52
17.00 7.82 6.99 0.41
18.00 7.98 7.14 0.31
19.00 8.11 7.27 0.28
20.00 8.23 7.39 0.25
21.00 8.34 7.50 0.23
22.00 8.43 7.59 0.21
23.00 8.52 7.68 0.19
24.00 8.60 7.76 0.16
25.00 8.60 7.76 0.00
26.00 8.60 7.76 0.00
27.00 8.60 7.76 0.00
28.00 8.60 7.76 0.00
29.00 8.60 7.76 0.00
30.00 8.60 7.76 0.00
31.00 8.60 7.76 0.00
32.00 8.60 7.76 0.00
33.00 8.60 7.76 0.00
34.00 8.60 7.76 0.00
35.00 8.60 7.76 0.00
36.00 8.60 7.76 0.00
37.00 8.60 7.76 0.00
38.00 8.60 7.76 0.00
39.00 8.60 7.76 0.00
40.00 8.60 7.76 0.00
41.00 8.60 7.76 0.00
42.00 8.60 7.76 0.00
43.00 8.60 7.76 0.00
44.00 8.60 7.76 0.00
45.00 8.60 7.76 0.00
46.00 8.60 7.76 0.00
47.00 8.60 7.76 0.00
48.00 8.60 7.76 0.00
49.00 8.60 7.76 0.00
50.00 8.60 7.76 0.00
51.00 8.60 7.76 0.00
52.00 8.60 7.76 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 8.60 7.76 0.00
54.00 8.60 7.76 0.00
55.00 8.60 7.76 0.00
56.00 8.60 7.76 0.00
57.00 8.60 7.76 0.00
58.00 8.60 7.76 0.00
59.00 8.60 7.76 0.00
60.00 8.60 7.76 0.00
61.00 8.60 7.76 0.00
62.00 8.60 7.76 0.00
63.00 8.60 7.76 0.00
64.00 8.60 7.76 0.00
65.00 8.60 7.76 0.00
66.00 8.60 7.76 0.00
67.00 8.60 7.76 0.00
68.00 8.60 7.76 0.00
69.00 8.60 7.76 0.00
70.00 8.60 7.76 0.00
71.00 8.60 7.76 0.00
72.00 8.60 7.76 0.00
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Summary for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff = 6.64 cfs @ 12.09 hrs,  Volume= 0.543 af,  Depth= 8.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description
* 32,606 98 Perm. Pavement, 0% imp, HSG B

2,856 61 >75% Grass cover, Good, HSG B
35,462 95 Weighted Average
35,462 95 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.60"
Runoff Area=35,462 sf

Runoff Volume=0.543 af
Runoff Depth=8.00"

Tc=6.0 min
CN=95

6.64 cfs
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Hydrograph for Subcatchment P-1B: P-1B (PERMEABLE PAVEMENT)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.00
2.00 0.17 0.01 0.01
3.00 0.26 0.04 0.03
4.00 0.37 0.09 0.05
5.00 0.49 0.16 0.07
6.00 0.62 0.25 0.08
7.00 0.78 0.38 0.12
8.00 0.98 0.55 0.15
9.00 1.25 0.79 0.23

10.00 1.63 1.13 0.32
11.00 2.15 1.63 0.48
12.00 4.30 3.73 4.31
13.00 6.45 5.86 0.57
14.00 6.97 6.38 0.36
15.00 7.35 6.75 0.27
16.00 7.62 7.02 0.19
17.00 7.82 7.22 0.15
18.00 7.98 7.38 0.12
19.00 8.11 7.51 0.10
20.00 8.23 7.63 0.09
21.00 8.34 7.74 0.08
22.00 8.43 7.83 0.08
23.00 8.52 7.92 0.07
24.00 8.60 8.00 0.06
25.00 8.60 8.00 0.00
26.00 8.60 8.00 0.00
27.00 8.60 8.00 0.00
28.00 8.60 8.00 0.00
29.00 8.60 8.00 0.00
30.00 8.60 8.00 0.00
31.00 8.60 8.00 0.00
32.00 8.60 8.00 0.00
33.00 8.60 8.00 0.00
34.00 8.60 8.00 0.00
35.00 8.60 8.00 0.00
36.00 8.60 8.00 0.00
37.00 8.60 8.00 0.00
38.00 8.60 8.00 0.00
39.00 8.60 8.00 0.00
40.00 8.60 8.00 0.00
41.00 8.60 8.00 0.00
42.00 8.60 8.00 0.00
43.00 8.60 8.00 0.00
44.00 8.60 8.00 0.00
45.00 8.60 8.00 0.00
46.00 8.60 8.00 0.00
47.00 8.60 8.00 0.00
48.00 8.60 8.00 0.00
49.00 8.60 8.00 0.00
50.00 8.60 8.00 0.00
51.00 8.60 8.00 0.00
52.00 8.60 8.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 8.60 8.00 0.00
54.00 8.60 8.00 0.00
55.00 8.60 8.00 0.00
56.00 8.60 8.00 0.00
57.00 8.60 8.00 0.00
58.00 8.60 8.00 0.00
59.00 8.60 8.00 0.00
60.00 8.60 8.00 0.00
61.00 8.60 8.00 0.00
62.00 8.60 8.00 0.00
63.00 8.60 8.00 0.00
64.00 8.60 8.00 0.00
65.00 8.60 8.00 0.00
66.00 8.60 8.00 0.00
67.00 8.60 8.00 0.00
68.00 8.60 8.00 0.00
69.00 8.60 8.00 0.00
70.00 8.60 8.00 0.00
71.00 8.60 8.00 0.00
72.00 8.60 8.00 0.00
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Summary for Subcatchment P-1U: P-1U (UNDETAINED)

Runoff = 1.23 cfs @ 12.10 hrs,  Volume= 0.091 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description
13,343 58 Woods/grass comb., Good, HSG B
13,343 58 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P-1U: P-1U (UNDETAINED)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=8.60"
Runoff Area=13,343 sf

Runoff Volume=0.091 af
Runoff Depth=3.55"

Tc=6.0 min
CN=58

1.23 cfs
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Hydrograph for Subcatchment P-1U: P-1U (UNDETAINED)

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.00
2.00 0.17 0.00 0.00
3.00 0.26 0.00 0.00
4.00 0.37 0.00 0.00
5.00 0.49 0.00 0.00
6.00 0.62 0.00 0.00
7.00 0.78 0.00 0.00
8.00 0.98 0.00 0.00
9.00 1.25 0.00 0.00

10.00 1.63 0.00 0.00
11.00 2.15 0.06 0.03
12.00 4.30 0.81 0.69
13.00 6.45 2.04 0.14
14.00 6.97 2.39 0.09
15.00 7.35 2.65 0.07
16.00 7.62 2.84 0.05
17.00 7.82 2.98 0.04
18.00 7.98 3.10 0.03
19.00 8.11 3.19 0.03
20.00 8.23 3.28 0.03
21.00 8.34 3.36 0.02
22.00 8.43 3.43 0.02
23.00 8.52 3.50 0.02
24.00 8.60 3.55 0.02
25.00 8.60 3.55 0.00
26.00 8.60 3.55 0.00
27.00 8.60 3.55 0.00
28.00 8.60 3.55 0.00
29.00 8.60 3.55 0.00
30.00 8.60 3.55 0.00
31.00 8.60 3.55 0.00
32.00 8.60 3.55 0.00
33.00 8.60 3.55 0.00
34.00 8.60 3.55 0.00
35.00 8.60 3.55 0.00
36.00 8.60 3.55 0.00
37.00 8.60 3.55 0.00
38.00 8.60 3.55 0.00
39.00 8.60 3.55 0.00
40.00 8.60 3.55 0.00
41.00 8.60 3.55 0.00
42.00 8.60 3.55 0.00
43.00 8.60 3.55 0.00
44.00 8.60 3.55 0.00
45.00 8.60 3.55 0.00
46.00 8.60 3.55 0.00
47.00 8.60 3.55 0.00
48.00 8.60 3.55 0.00
49.00 8.60 3.55 0.00
50.00 8.60 3.55 0.00
51.00 8.60 3.55 0.00
52.00 8.60 3.55 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 8.60 3.55 0.00
54.00 8.60 3.55 0.00
55.00 8.60 3.55 0.00
56.00 8.60 3.55 0.00
57.00 8.60 3.55 0.00
58.00 8.60 3.55 0.00
59.00 8.60 3.55 0.00
60.00 8.60 3.55 0.00
61.00 8.60 3.55 0.00
62.00 8.60 3.55 0.00
63.00 8.60 3.55 0.00
64.00 8.60 3.55 0.00
65.00 8.60 3.55 0.00
66.00 8.60 3.55 0.00
67.00 8.60 3.55 0.00
68.00 8.60 3.55 0.00
69.00 8.60 3.55 0.00
70.00 8.60 3.55 0.00
71.00 8.60 3.55 0.00
72.00 8.60 3.55 0.00
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Summary for Subcatchment P-2: P-2

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 0.058 af,  Depth= 5.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description
2,364 98 Paved parking, HSG B
2,717 61 >75% Grass cover, Good, HSG B
5,081 78 Weighted Average
2,717 61 53.47% Pervious Area
2,364 98 46.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=8.60"

Runoff Area=5,081 sf
Runoff Volume=0.058 af

Runoff Depth=5.95"
Tc=6.0 min

CN=78

0.79 cfs
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Hydrograph for Subcatchment P-2: P-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.09 0.00 0.00
2.00 0.17 0.00 0.00
3.00 0.26 0.00 0.00
4.00 0.37 0.00 0.00
5.00 0.49 0.00 0.00
6.00 0.62 0.00 0.00
7.00 0.78 0.02 0.00
8.00 0.98 0.05 0.01
9.00 1.25 0.14 0.01

10.00 1.63 0.29 0.02
11.00 2.15 0.57 0.04
12.00 4.30 2.13 0.49
13.00 6.45 3.98 0.07
14.00 6.97 4.45 0.05
15.00 7.35 4.79 0.04
16.00 7.62 5.04 0.03
17.00 7.82 5.23 0.02
18.00 7.98 5.37 0.02
19.00 8.11 5.49 0.01
20.00 8.23 5.60 0.01
21.00 8.34 5.70 0.01
22.00 8.43 5.79 0.01
23.00 8.52 5.88 0.01
24.00 8.60 5.95 0.01
25.00 8.60 5.95 0.00
26.00 8.60 5.95 0.00
27.00 8.60 5.95 0.00
28.00 8.60 5.95 0.00
29.00 8.60 5.95 0.00
30.00 8.60 5.95 0.00
31.00 8.60 5.95 0.00
32.00 8.60 5.95 0.00
33.00 8.60 5.95 0.00
34.00 8.60 5.95 0.00
35.00 8.60 5.95 0.00
36.00 8.60 5.95 0.00
37.00 8.60 5.95 0.00
38.00 8.60 5.95 0.00
39.00 8.60 5.95 0.00
40.00 8.60 5.95 0.00
41.00 8.60 5.95 0.00
42.00 8.60 5.95 0.00
43.00 8.60 5.95 0.00
44.00 8.60 5.95 0.00
45.00 8.60 5.95 0.00
46.00 8.60 5.95 0.00
47.00 8.60 5.95 0.00
48.00 8.60 5.95 0.00
49.00 8.60 5.95 0.00
50.00 8.60 5.95 0.00
51.00 8.60 5.95 0.00
52.00 8.60 5.95 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

53.00 8.60 5.95 0.00
54.00 8.60 5.95 0.00
55.00 8.60 5.95 0.00
56.00 8.60 5.95 0.00
57.00 8.60 5.95 0.00
58.00 8.60 5.95 0.00
59.00 8.60 5.95 0.00
60.00 8.60 5.95 0.00
61.00 8.60 5.95 0.00
62.00 8.60 5.95 0.00
63.00 8.60 5.95 0.00
64.00 8.60 5.95 0.00
65.00 8.60 5.95 0.00
66.00 8.60 5.95 0.00
67.00 8.60 5.95 0.00
68.00 8.60 5.95 0.00
69.00 8.60 5.95 0.00
70.00 8.60 5.95 0.00
71.00 8.60 5.95 0.00
72.00 8.60 5.95 0.00
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Summary for Reach PD1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.340 ac, 56.81% Impervious,  Inflow Depth = 5.89"    for  100-Year event
Inflow = 9.77 cfs @ 12.25 hrs,  Volume= 1.640 af
Outflow = 9.77 cfs @ 12.25 hrs,  Volume= 1.640 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.340 ac
9.77 cfs

9.77 cfs
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Hydrograph for Reach PD1: WETLAND

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.01 0.01
4.00 0.05 0.05
5.00 0.08 0.08
6.00 0.11 0.11
7.00 0.23 0.23
8.00 0.34 0.34
9.00 0.52 0.52

10.00 0.76 0.76
11.00 1.19 1.19
12.00 6.35 6.35
13.00 3.71 3.71
14.00 1.50 1.50
15.00 1.04 1.04
16.00 0.71 0.71
17.00 0.50 0.50
18.00 0.38 0.38
19.00 0.32 0.32
20.00 0.29 0.29
21.00 0.26 0.26
22.00 0.24 0.24
23.00 0.21 0.21
24.00 0.19 0.19
25.00 0.08 0.08
26.00 0.05 0.05
27.00 0.02 0.02
28.00 0.01 0.01
29.00 0.01 0.01
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Reach PD2: BOSTON POST RD

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.117 ac, 46.53% Impervious,  Inflow Depth = 5.95"    for  100-Year event
Inflow = 0.79 cfs @ 12.09 hrs,  Volume= 0.058 af
Outflow = 0.79 cfs @ 12.09 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach PD2: BOSTON POST RD

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.117 ac
0.79 cfs

0.79 cfs
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Hydrograph for Reach PD2: BOSTON POST RD

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.01 0.01
9.00 0.01 0.01

10.00 0.02 0.02
11.00 0.04 0.04
12.00 0.49 0.49
13.00 0.07 0.07
14.00 0.05 0.05
15.00 0.04 0.04
16.00 0.03 0.03
17.00 0.02 0.02
18.00 0.02 0.02
19.00 0.01 0.01
20.00 0.01 0.01
21.00 0.01 0.01
22.00 0.01 0.01
23.00 0.01 0.01
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 1P: FES

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 1.69"    for  100-Year event
Inflow = 0.61 cfs @ 12.58 hrs,  Volume= 0.114 af
Primary = 0.61 cfs @ 12.58 hrs,  Volume= 0.114 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Pond 1P: FES

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond 1P: FES

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.00 0.00
12.00 0.02 0.02
13.00 0.55 0.55
14.00 0.34 0.34
15.00 0.19 0.19
16.00 0.09 0.09
17.00 0.03 0.03
18.00 0.00 0.00
19.00 0.00 0.00
20.00 0.00 0.00
21.00 0.00 0.00
22.00 0.00 0.00
23.00 0.00 0.00
24.00 0.00 0.00
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00
52.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00



Type III 24-hr  100-Year Rainfall=8.60"100-108 Proposed Watershed
  Printed  3/18/2021Prepared by {enter your company name here}

Page 196HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 2P: FES w/ HEADWALL

[40] Hint: Not Described (Outflow=Inflow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'  TW=0.00'   (Dynamic Tailwater)

Pond 2P: FES w/ HEADWALL

Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Summary for Pond 3P: Permeable Pavement

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=37)

Inflow Area = 0.814 ac, 0.00% Impervious,  Inflow Depth = 8.00"    for  100-Year event
Inflow = 6.64 cfs @ 12.09 hrs,  Volume= 0.543 af
Outflow = 1.01 cfs @ 12.58 hrs,  Volume= 0.543 af,  Atten= 85%,  Lag= 29.5 min
Discarded = 0.39 cfs @ 11.20 hrs,  Volume= 0.429 af
Primary = 0.61 cfs @ 12.58 hrs,  Volume= 0.114 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.49' @ 12.58 hrs   Surf.Area= 32,578 sf   Storage= 8,395 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 91.2 min ( 846.7 - 755.5 )

Volume Invert Avail.Storage Storage Description
#1 122.85' 11,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

122.85 32,578 0.0 0 0
123.51 32,578 40.0 8,601 8,601
123.76 32,578 30.0 2,443 11,044

Device Routing     Invert Outlet Devices
#1 Discarded 122.85' 0.520 in/hr Exfiltration over Surface area   
#2 Primary 123.01' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 123.01' / 122.90'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.39 cfs @ 11.20 hrs  HW=122.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.61 cfs @ 12.58 hrs  HW=123.49'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.61 cfs @ 2.38 fps)
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Pond 3P: Permeable Pavement

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.814 ac
Peak Elev=123.49'

Storage=8,395 cf
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Pond 3P: Permeable Pavement

Total
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Discharge  (cfs)
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Pond 3P: Permeable Pavement

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
10,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
32,00030,00028,00026,00024,00022,00020,00018,00016,00014,00012,00010,0008,0006,0004,0002,0000
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Hydrograph for Pond 3P: Permeable Pavement

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 122.85 0.00 0.00 0.00
2.50 0.02 0 122.85 0.02 0.02 0.00
5.00 0.07 0 122.85 0.07 0.07 0.00
7.50 0.13 0 122.85 0.13 0.13 0.00

10.00 0.32 0 122.85 0.32 0.32 0.00
12.50 1.41 8,344 123.49 1.00 0.39 0.60
15.00 0.27 5,400 123.26 0.58 0.39 0.19
17.50 0.13 2,841 123.07 0.40 0.39 0.01
20.00 0.09 268 122.87 0.39 0.39 0.00
22.50 0.07 0 122.85 0.00 0.00 0.00
25.00 0.00 0 122.85 0.00 0.00 0.00
27.50 0.00 0 122.85 0.00 0.00 0.00
30.00 0.00 0 122.85 0.00 0.00 0.00
32.50 0.00 0 122.85 0.00 0.00 0.00
35.00 0.00 0 122.85 0.00 0.00 0.00
37.50 0.00 0 122.85 0.00 0.00 0.00
40.00 0.00 0 122.85 0.00 0.00 0.00
42.50 0.00 0 122.85 0.00 0.00 0.00
45.00 0.00 0 122.85 0.00 0.00 0.00
47.50 0.00 0 122.85 0.00 0.00 0.00
50.00 0.00 0 122.85 0.00 0.00 0.00
52.50 0.00 0 122.85 0.00 0.00 0.00
55.00 0.00 0 122.85 0.00 0.00 0.00
57.50 0.00 0 122.85 0.00 0.00 0.00
60.00 0.00 0 122.85 0.00 0.00 0.00
62.50 0.00 0 122.85 0.00 0.00 0.00
65.00 0.00 0 122.85 0.00 0.00 0.00
67.50 0.00 0 122.85 0.00 0.00 0.00
70.00 0.00 0 122.85 0.00 0.00 0.00
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Stage-Discharge for Pond 3P: Permeable Pavement

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

122.85 0.00 0.00 0.00
122.87 0.39 0.39 0.00
122.89 0.39 0.39 0.00
122.91 0.39 0.39 0.00
122.93 0.39 0.39 0.00
122.95 0.39 0.39 0.00
122.97 0.39 0.39 0.00
122.99 0.39 0.39 0.00
123.01 0.39 0.39 0.00
123.03 0.39 0.39 0.00
123.05 0.40 0.39 0.00
123.07 0.40 0.39 0.01
123.09 0.41 0.39 0.02
123.11 0.42 0.39 0.03
123.13 0.44 0.39 0.04
123.15 0.45 0.39 0.06
123.17 0.47 0.39 0.08
123.19 0.49 0.39 0.10
123.21 0.51 0.39 0.12
123.23 0.54 0.39 0.14
123.25 0.56 0.39 0.17
123.27 0.59 0.39 0.20
123.29 0.62 0.39 0.23
123.31 0.65 0.39 0.26
123.33 0.68 0.39 0.29
123.35 0.72 0.39 0.32
123.37 0.75 0.39 0.36
123.39 0.79 0.39 0.40
123.41 0.83 0.39 0.44
123.43 0.87 0.39 0.48
123.45 0.91 0.39 0.52
123.47 0.95 0.39 0.56
123.49 1.00 0.39 0.60
123.51 1.04 0.39 0.65
123.53 1.09 0.39 0.69
123.55 1.13 0.39 0.74
123.57 1.18 0.39 0.79
123.59 1.23 0.39 0.84
123.61 1.28 0.39 0.89
123.63 1.33 0.39 0.94
123.65 1.38 0.39 0.99
123.67 1.44 0.39 1.04
123.69 1.49 0.39 1.10
123.71 1.54 0.39 1.15
123.73 1.60 0.39 1.21
123.75 1.65 0.39 1.26
123.77 1.71 0.39 1.32
123.79 1.77 0.39 1.37
123.81 1.82 0.39 1.43
123.83 1.88 0.39 1.49
123.85 1.94 0.39 1.54
123.87 1.99 0.39 1.60
123.89 2.05 0.39 1.66

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

123.91 2.11 0.39 1.71
123.93 2.16 0.39 1.77
123.95 2.22 0.39 1.83
123.97 2.28 0.39 1.89
123.99 2.33 0.39 1.94
124.01 2.39 0.39 2.00
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Stage-Area-Storage for Pond 3P: Permeable Pavement

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.85 32,578 0
122.87 32,578 261
122.89 32,578 521
122.91 32,578 782
122.93 32,578 1,042
122.95 32,578 1,303
122.97 32,578 1,564
122.99 32,578 1,824
123.01 32,578 2,085
123.03 32,578 2,346
123.05 32,578 2,606
123.07 32,578 2,867
123.09 32,578 3,127
123.11 32,578 3,388
123.13 32,578 3,649
123.15 32,578 3,909
123.17 32,578 4,170
123.19 32,578 4,431
123.21 32,578 4,691
123.23 32,578 4,952
123.25 32,578 5,212
123.27 32,578 5,473
123.29 32,578 5,734
123.31 32,578 5,994
123.33 32,578 6,255
123.35 32,578 6,516
123.37 32,578 6,776
123.39 32,578 7,037
123.41 32,578 7,297
123.43 32,578 7,558
123.45 32,578 7,819
123.47 32,578 8,079
123.49 32,578 8,340
123.51 32,578 8,601
123.53 32,578 8,796
123.55 32,578 8,992
123.57 32,578 9,187
123.59 32,578 9,382
123.61 32,578 9,578
123.63 32,578 9,773
123.65 32,578 9,969
123.67 32,578 10,164
123.69 32,578 10,360
123.71 32,578 10,555
123.73 32,578 10,751
123.75 32,578 10,946
123.77 32,578 11,044
123.79 32,578 11,044
123.81 32,578 11,044
123.83 32,578 11,044
123.85 32,578 11,044
123.87 32,578 11,044
123.89 32,578 11,044

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.91 32,578 11,044
123.93 32,578 11,044
123.95 32,578 11,044
123.97 32,578 11,044
123.99 32,578 11,044
124.01 32,578 11,044
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Summary for Pond UG-1: RETAIN_IT

Inflow Area = 2.219 ac, 85.49% Impervious,  Inflow Depth = 7.76"    for  100-Year event
Inflow = 17.90 cfs @ 12.09 hrs,  Volume= 1.435 af
Outflow = 8.69 cfs @ 12.25 hrs,  Volume= 1.435 af,  Atten= 51%,  Lag= 9.8 min
Primary = 8.69 cfs @ 12.25 hrs,  Volume= 1.435 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 126.73' @ 12.25 hrs   Surf.Area= 3,444 sf   Storage= 10,918 cf

Plug-Flow detention time= 31.1 min calculated for 1.435 af (100% of inflow)
Center-of-Mass det. time= 30.5 min ( 794.1 - 763.6 )

Volume Invert Avail.Storage Storage Description
#1A 122.40' 1,095 cf 42.00'W x 82.00'L x 4.67'H Field A

16,072 cf Overall - 13,333 cf Embedded = 2,739 cf  x 40.0% Voids
#2A 122.90' 9,855 cf retain_it retain_it  3.5'  x 50  Inside #1

Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10,950 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 122.40' 15.0"  Round Culvert   

L= 212.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 122.40' / 121.25'   S= 0.0054 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 122.40' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 122.90' 1.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=8.68 cfs @ 12.25 hrs  HW=126.73'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 8.68 cfs @ 7.07 fps)

2=Orifice/Grate  (Passes < 0.34 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 18.37 cfs potential flow)
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Pond UG-1: RETAIN_IT - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.5' (retain-it®)
Inside= 84.0"W x 42.0"H => 25.10 sf x 8.00'L = 200.8 cf
Outside= 96.0"W x 50.0"H => 33.33 sf x 8.00'L = 266.7 cf
5 Rows adjusted for 184.2 cf perimeter wall

10 Chambers/Row x 8.00' Long = 80.00' Row Length +12.0" End Stone x 2 = 82.00' Base Length
5 Rows x 96.0" Wide + 12.0" Side Stone x 2 = 42.00' Base Width
6.0" Base + 50.0" Chamber Height = 4.67' Field Height

6.1 cf Sidewall x 10 x 2 + 6.1 cf Endwall x 5 x 2 = 184.2 cf Perimeter Wall
50 Chambers x 200.8 cf - 184.2 cf Perimeter wall = 9,854.8 cf Chamber Storage
50 Chambers x 266.7 cf = 13,333.3 cf Displacement

16,072.0 cf Field - 13,333.3 cf Chambers = 2,738.7 cf Stone x 40.0% Voids = 1,095.5 cf Stone Storage

Chamber Storage + Stone Storage = 10,950.3 cf = 0.251 af
Overall Storage Efficiency = 68.1%
Overall System Size = 82.00' x 42.00' x 4.67'

50 Chambers
595.3 cy Field
101.4 cy Stone
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Pond UG-1: RETAIN_IT

Inflow
Primary

Hydrograph

Time  (hours)
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Pond UG-1: RETAIN_IT

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Hydrograph for Pond UG-1: RETAIN_IT

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 122.40 0.00
2.50 0.03 33 122.42 0.00
5.00 0.14 459 122.73 0.08
7.50 0.33 1,004 123.01 0.29

10.00 0.81 1,446 123.16 0.76
12.50 3.81 8,981 125.75 7.61
15.00 0.74 1,464 123.17 0.78
17.50 0.36 1,114 123.05 0.39
20.00 0.25 970 123.00 0.26
22.50 0.20 897 122.97 0.20
25.00 0.00 500 122.76 0.08
27.50 0.00 118 122.49 0.01
30.00 0.00 57 122.44 0.00
32.50 0.00 37 122.43 0.00
35.00 0.00 28 122.42 0.00
37.50 0.00 22 122.42 0.00
40.00 0.00 18 122.41 0.00
42.50 0.00 15 122.41 0.00
45.00 0.00 13 122.41 0.00
47.50 0.00 12 122.41 0.00
50.00 0.00 11 122.41 0.00
52.50 0.00 10 122.41 0.00
55.00 0.00 9 122.41 0.00
57.50 0.00 8 122.41 0.00
60.00 0.00 8 122.41 0.00
62.50 0.00 7 122.41 0.00
65.00 0.00 7 122.40 0.00
67.50 0.00 6 122.40 0.00
70.00 0.00 6 122.40 0.00
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Stage-Discharge for Pond UG-1: RETAIN_IT

Elevation
(feet)

Primary
(cfs)

122.40 0.00
122.45 0.00
122.50 0.02
122.55 0.03
122.60 0.05
122.65 0.06
122.70 0.07
122.75 0.08
122.80 0.09
122.85 0.10
122.90 0.10
122.95 0.16
123.00 0.27
123.05 0.40
123.10 0.55
123.15 0.72
123.20 0.91
123.25 1.11
123.30 1.32
123.35 1.54
123.40 1.77
123.45 2.01
123.50 2.26
123.55 2.52
123.60 2.78
123.65 3.04
123.70 3.31
123.75 3.59
123.80 3.87
123.85 4.16
123.90 4.36
123.95 4.49
124.00 4.61
124.05 4.72
124.10 4.84
124.15 4.95
124.20 5.06
124.25 5.16
124.30 5.27
124.35 5.37
124.40 5.47
124.45 5.57
124.50 5.67
124.55 5.76
124.60 5.85
124.65 5.95
124.70 6.04
124.75 6.13
124.80 6.21
124.85 6.30
124.90 6.39
124.95 6.47
125.00 6.56

Elevation
(feet)

Primary
(cfs)

125.05 6.64
125.10 6.72
125.15 6.80
125.20 6.88
125.25 6.96
125.30 7.04
125.35 7.11
125.40 7.19
125.45 7.25
125.50 7.31
125.55 7.37
125.60 7.43
125.65 7.49
125.70 7.55
125.75 7.61
125.80 7.67
125.85 7.73
125.90 7.79
125.95 7.84
126.00 7.90
126.05 7.96
126.10 8.01
126.15 8.07
126.20 8.12
126.25 8.18
126.30 8.23
126.35 8.29
126.40 8.34
126.45 8.39
126.50 8.45
126.55 8.50
126.60 8.55
126.65 8.60
126.70 8.65
126.75 8.70
126.80 8.76
126.85 8.81
126.90 8.86
126.95 8.91
127.00 8.96
127.05 9.01
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Stage-Area-Storage for Pond UG-1: RETAIN_IT

Elevation
(feet)

Storage
(cubic-feet)

122.40 0
122.45 69
122.50 138
122.55 207
122.60 276
122.65 344
122.70 413
122.75 482
122.80 551
122.85 620
122.90 689
122.95 834
123.00 980
123.05 1,126
123.10 1,271
123.15 1,417
123.20 1,563
123.25 1,708
123.30 1,854
123.35 2,000
123.40 2,145
123.45 2,291
123.50 2,437
123.55 2,582
123.60 2,728
123.65 2,874
123.70 3,019
123.75 3,165
123.80 3,311
123.85 3,456
123.90 3,602
123.95 3,748
124.00 3,893
124.05 4,039
124.10 4,185
124.15 4,330
124.20 4,476
124.25 4,622
124.30 4,767
124.35 4,913
124.40 5,059
124.45 5,204
124.50 5,350
124.55 5,496
124.60 5,641
124.65 5,787
124.70 5,933
124.75 6,078
124.80 6,224
124.85 6,370
124.90 6,515
124.95 6,661
125.00 6,807

Elevation
(feet)

Storage
(cubic-feet)

125.05 6,952
125.10 7,098
125.15 7,244
125.20 7,389
125.25 7,535
125.30 7,681
125.35 7,826
125.40 7,972
125.45 8,118
125.50 8,263
125.55 8,409
125.60 8,555
125.65 8,700
125.70 8,846
125.75 8,992
125.80 9,137
125.85 9,283
125.90 9,429
125.95 9,574
126.00 9,720
126.05 9,866
126.10 10,011
126.15 10,157
126.20 10,303
126.25 10,448
126.30 10,594
126.35 10,740
126.40 10,885
126.45 10,890
126.50 10,895
126.55 10,900
126.60 10,905
126.65 10,910
126.70 10,915
126.75 10,919
126.80 10,924
126.85 10,929
126.90 10,934
126.95 10,939
127.00 10,944
127.05 10,949



SECTION 4 – STORMWATER MANAGEMENT CALCS 



 

4.1 STANDARD 3: RECHARGE CALCULATIONS 
 
The Required Recharge Volume is computed using the equation provided in the 2008 Massachusetts 
Stormwater Handbook.  The volume is computed as an equivalent depth of rainfall over the proposed 
impervious areas in accordance with a Target Depth Factor based on the soil classifications.  The 
Calculations is as follows: 
 

Rv = (F) X (Impervious Area)    
(Equation 1) Volume 3, Ch 1, page 15 
 

• Rv = Required Recharge Volume, expressed in cubic feet, cubic yards, or acre-feet 
• F = Target Depth Factor associated with each Hydrologic Soil Group (HSG) 
• Impervious Area = new pavement and new rooftop area 
• The Target Depth Factor “F” per Table 2.3.2, Volume 3, Chapter 1 for each soil classification is as 

follows:   
 

o A soils = 0.60 inches              
o B soils = 0.35 inches 
o C soils = 0.25 inches 
o D soils = 0.10 inches 

 
The existing impervious area within limit of work is 95,135 SF (pavement, buildings, compacted gravel 
parking) and the total proposed impervious area within limit of work is 117,603 SF (pavement, buildings 
and including permeable pavement, which per the MA Stormwater Standards must be considered 
impervious for this calculation). Therefore, there is an increase in impervious area of 22,477 SF.   
 
Based on the above formula, the minimum required recharge volume for the site is as follows: 
 
Per Section 1.3, the onsite soils are considered “B” soils: 

• F (B soils) = 0.35 inches 
• Impervious Area (New Impervious) =22,477 SF 

 
Rv = (F) X (Impervious Area)    
Rv= (0.35 inches) x (1in/12 ft) x 22,477 SF = 655 CF 

 
TOTAL RECHARGE VOLUME REQUIRED = 655 CF 
 
Capture Area Adjustment: 
 
 

Capture Area Adjustment = Surface Are of Inf. BMP/0.65 
Capture Area Adjustment = 32,578 SF/0.65  
Capture Area Adjustment = 50,120 SF 
 
Adjusted Recharge Volume = Capture Area Adjustment * Depth of BMP * Voids 
Adjusted Recharge Volume = 50,120 SF * (8in/12in)FT * 0.40 
Adjusted Recharge Volume = 8,687 CF 

 



 

Recharge Volume BMP Table 

Infiltration BMP 
Infiltration Rate 

(in/hr) k 
Storage (Recharge) 

Volume (CF) Rv 
Permeable 
Pavement 0.52 8,687 

Totals   8,687 
k = saturated hydraulic conductivity (in/hr) 
Rv = storage volume (CF)  
Volume 3, Chapter 1 of the MA Stormwater Handbook  

 
TOTAL RECHARGE VOLUME PROVIDED = 8,687 CF 
 
Conclusion:  
The porous pavement can be credited for the 22,477 SF of increased impervious area as well as 27,643 
SF of the existing pavement area. This amounts to 42.6% of the proposed site impervious. Due to 
groundwater depth restricting infiltration BMPs elsewhere on the site, we feel that this design recharges 
to the maximum extent practicable.  

 
4.2 DRAWDOWN TIME 
 
Below are the drawdown time calculations for the infiltration systems proposed on the site.  The 
calculation uses estimated hydraulic conductivity values “K” in accordance with the Rawls Rates table.  
The formula below utilized the recommended formula per the MA Stormwater Handbook as follows:  
 

Drawdown Time = Rv / [(K*Bottom Area)*( 1FT/12IN)] 
• Rv = Storage Volume (CF) 
• K  = Saturated Hydraulic Conductivity per Rawls Rate Table 
• Bottom Area = Area of Bottom of Proposed Recharge Structure 

Below is a summary table of the drawdown calculations:   
 

BASIN DRAWDOWN CALCULATIONS  
Infiltration 

BMP 
Infiltration Rate 

(IN/HR) k 
Storage (Recharge) 

Volume Provided (CF) Rv 
Bottom 

Area (SF) 
Draw Down 
Time (HR) 

 

Permeable 
Pavement 0.52 8,687 32,578 6.15 

 

Totals   8,687      

k = saturated hydraulic conductivity (IN/HR)      

Rv = storage volume (CF)      

Bottom Area (SF)      

Volume 3, Chapter 1 of the MA Stormwater Handbook     

 
Conclusion:   
The calculations show that the infiltration BMP draws down in less than 72 hours, as required. 



 

 

4.3 STANDARD 4: WATER QUALITY 
 

Although the site is not considered a critical area, BMP’s have been designed to treat 1” of water quality 
volume (WQV). A table has been provided below that provides the sizing of the proprietary water 
quality units selected. All of the proprietary BMP’s have been sized to treat 1” WQV of the contributing 
tributary area. 
 

REQUIRED 
VOLUME FOR 
OGS IN FIRST  

CHAMBER

PROPOSED 
OIL/GRIT UNIT 

SIZE

Tributary Area Tributary Area Pervious Impervious CN Value WQV Tc qu WQF = qu A Q Unit

(acres) (sq miles) (sf) % (Estimated) (In) (min) (csm/in) (cfs)
400 cf / AC of 
imperv (GAL) (GAL)

OSG-1 1.07 0.0017 8,655     81% 91 1.00 5 795 1.08 2607.0 7,000
OSG-2 0.96 0.0015 3,537     92% 95 1.00 5 795 1.09 2629.4 7,000

WQ-CDS #1 1.07 0.0017 8,665     81% 91 1.00 5 795 1.08 SC-6
WQ-CDS #2 0.96 0.0015 3,537     92% 95 1.00 5 795 1.09 SC-6

*Based on MASS DEP: The pool storage in the first chamber of the Oil/Grit has to accommodate 400 cubic feet per acre of impervious surface.
 First chamber is considered, at minimum,  half of storage volume of the entire structure
formula used is : IMPERVIOUS (AC) X 400 (CF) X 7.48  to get the minimum storage volume in the FIRST CHAMBER of Oil/Grit structure

Water Quality Unit Sizing Using Equivalent Flow from 1" Rainfall Depth

Basin / WQ 
structure

 
 
There is an existing 12-inch RCP drainage pipe that discharges near the BVW to the south of the site. In 
its existing state, the 12-inch RCP pipe appears to discharge roof runoff from the existing buildings, and 
the resto of the site overland flows towards the wetland without treatment or attenuation. The 
applicant is proposing to replace this outlet with a 15-inch HDPE pipe and install a flared end section and 
properly sized riprap scour hole. Before discharging from the pipe, stormwater will be collected by deep 
sump catch basins, and then entering an offline treatment system that includes an oil/grit separator, a 
diversion manhole, a proprietary treatment unit and an underground detention chamber system.  
 
The diversion manhole will have a weir elevation that will direct the water quality flow into the CDS unit. 
The larger flows will pass over the weir. The elevation of the weir was calculated using the Manning’s 
equation.  Please see the following spread sheet for the calculation. A flow of 1.08-1.09 CFS in an 18” 
RCP pipe with a slope of 0.5% will develop a water depth in the pipe of approximate 4.7 inches. The weir 
elevation is proposed to be 4.7 inches higher than the invert in to ensure that the 1” WQV is treated in 
the Oil/Grit Separator and the proprietary treatment unit.  The water quality calculated flow was used to 
size the unit. The SciClone, model SC-6, by BioClean is the proposed proprietary treatment device.  
 
The SciClone Hydrodynamic Separator by BioClean Environmental Services, Inc. applied for and was 
granted a 50% TSS removal rate which has been verified by the New Jersey Corporation for Advanced 
Technology (NJCAT) and certified by the New Jersey Department of Environmental Protection (NJDEP). 
In fact, the testing report, which is enclosed in this section, provides a removal efficiency of 65%. NJDEP 
only certifies for 50% and 80%; however, the testing completed by NJCAT resulted in a removal 
efficiency of 65%. Please refer to page 22 of the NJCAT Certification, enclosed in this section of the 
report. Based on the results of the NJCAT testing, 65% was used in the TSS Treatment Calculations 
enclosed in Section 4.5. The units were sized per NJDEP design criteria, which is enclosed. 
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MANNING'S EQUATION FOR PIPE FLOW - 18" PIPE MINIMUM SLOPE CALC FOR DVM OGS1
Project: HERB CHAMB. PARKING LOT EXTLocation: 105 BOSTON POST RD- SUDBURY

By: MJL Date: 1/13/2021
Chk. By: GRC Date: 1/13/2021 mdo  version 12.8.00

INPUT

D= 12 inches
d= 5.7 inches

Mannings Formula n= 0.013 mannings coeff
θ= 174.3 degrees

Q=(1.486/n)ARh
2/3S1/2 S= 0.005 slope in/in

R=A/P
A=cross sectional area

P=wetted perimeter V=(1.49/n)Rh
2/3S1/2

S=slope of channel Q=V x A
n=Manning's roughness coefficient 

Solution to Mannings Equation

Area,ft2
Wetted 

Perimeter, ft
Hydraulic 
Radius, ft velocity ft/s flow, cfs PVC 0.01

0.37 1.52 0.24 3.14 1.15 PE (<9"dia) 0.015
PE (>12"dia) 0.02
PE(9-12"dia) 0.017

CMP 0.025
ADS N12 0.012

HCMP 0.023
Conc 0.013

Manning's n-values 

d

θ

D

Clear Data 
Entry Cells



MANNING'S EQUATION FOR PIPE FLOW - 18" PIPE MINIMUM SLOPE CALC FOR DVM OGS2
Project: HERB CHAMB. PARKING LOT EXTLocation: 105 BOSTON POST RD- SUDBURY

By: MJL Date: 1/13/2021
Chk. By: GRC Date: 1/13/2021 mdo  version 12.8.00

INPUT

D= 18 inches
d= 4.7 inches

Mannings Formula n= 0.013 mannings coeff
θ= 122.9 degrees

Q=(1.486/n)ARh
2/3S1/2 S= 0.005 slope in/in

R=A/P
A=cross sectional area

P=wetted perimeter V=(1.49/n)Rh
2/3S1/2

S=slope of channel Q=V x A
n=Manning's roughness coefficient 

Solution to Mannings Equation

Area,ft2
Wetted 

Perimeter, ft
Hydraulic 
Radius, ft velocity ft/s flow, cfs PVC 0.01

0.37 1.61 0.23 3.02 1.11 PE (<9"dia) 0.015
PE (>12"dia) 0.02
PE(9-12"dia) 0.017

CMP 0.025
ADS N12 0.012

HCMP 0.023
Conc 0.013

Manning's n-values 

d

θ

D

Clear Data 
Entry Cells
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KIM GUADAGNO 

Lt. Governor 

December 21, 2017 

Zachariha J. Kent  

Director of Research & Development 

BioClean Environmental Services, Inc. 

P O Box 869 

Oceanside, CA  92049 

Re: MTD Lab Certification 

SciCloneTM
 Hydrodynamic Separator by BioClean Environmental Services, Inc. 

On-line Installation   

TSS Removal Rate 50% 

Dear Mr. Kent: 

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7 (c) allow the use of manufactured 

treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5 if 

the pollutant removal rates have been verified by the New Jersey Corporation for Advanced Technology 

(NJCAT) and have been certified by the New Jersey Department of Environmental Protection 

(NJDEP).  BioClean Environmental Services, Inc. has requested an MTD Laboratory 

Certification for the SciCloneTM
 Hydrodynamic Separator (SciClone). 

The project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured 

Treatment Device from New Jersey Corporation for Advance Technology” dated January 25, 2013.  The 

applicable protocol is the “New Jersey Laboratory Testing Protocol to Assess Total Suspended Solids 

Removal by a Hydrodynamic Sedimentation Manufactured Treatment Device” dated January 25, 2013.  

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the 

aforementioned protocol have been met or exceeded.  The NJCAT letter also included a recommended 

certification TSS removal rate and the required maintenance plan.  The NJCAT Verification Report with 

the Verification Appendix (dated December 2017) for this device is published online at 

http://www.njcat.org/verification-process/technology-verification-database.html.  

 DEPARTMENT OF ENVIRONMENTAL PROTECTION 

CHRIS CHRISTIE     BOB MARTIN 
 Governor        Commissioner   

New Jersey is an Equal Opportunity Employer 
Printed on Recycled Paper and Recyclable 

Bureau of Nonpoint Pollution Control 

Division of Water Quality 

401-02B

Post Office Box 420 

Trenton, New Jersey 08625-0420 

609-633-7021 Fax: 609-777-0432

http://www.state.nj.us/dep/dwq/bnpc_home.htm 

http://www.njcat.org/verification-process/technology-verification-database.html
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The NJDEP certifies the use of the SciClone by BioClean Environmental Services, Inc. at a TSS 

removal rate of 50% when designed, operated, and maintained in accordance with the information 

provided in the Verification Appendix and the following conditions: 

1. The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is

calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C.

7:8-5.5.

2. The SciClone shall be installed using the same configuration reviewed by NJCAT and shall be

sized in accordance with the criteria specified in item 6 below.

3. This SciClone cannot be used in series with another MTD or a media filter (such as a sand filter)

to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C.

7:8-5.5.

4. Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater

Best Management Practices (NJ Stormwater BMP) Manual, which can be found online at

www.njstormwater.org.

5. The maintenance plan for a site using this device shall incorporate, at a minimum, the

maintenance requirements for the SciClone.  A copy of the maintenance plan is attached to this

certification.  However, it is recommended to review the maintenance website at

http://www.biocleanenvironmental.com/wp-content/uploads/2017/07/Operations-

Maintenance-SciClone-1.pdf  for any changes to the maintenance requirements.

6. Sizing Requirement:

The example below demonstrates the sizing procedure for the SciClone:

Example: A 0.25-acre impervious site is to be treated to 50% TSS removal using a 

SciClone.  The impervious site runoff (Q) based on the New Jersey Water 

Quality Design Storm was determined to be 0.79 cfs. 

Maximum Treatment Flow Rate (MTFR) Evaluation: 

The site runoff (Q) was based on the following: 

time of concentration = 10 minutes 

i = 3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual) 

c = 0.99 (runoff coefficient for impervious) 

Q = ciA = 0.99 x 3.2 x 0.25 = 0.79 cfs  

Given the site runoff is 0.79 cfs and based on Table 1 below, the SciClone Model SC-5 with a 

MTFR of 1.09 cfs could be used for this site to remove 50% of the TSS from the impervious area 

without exceeding the MTFR. 

The sizing table corresponding to the available system models is noted below.  Additional 

specifications regarding each model can be found in the Verification Appendix under Tables A-1 

and A-2. 

http://www.njstormwater.org/
http://www.biocleanenvironmental.com/wp-content/uploads/2017/07/Operations-Maintenance-SciClone-1.pdf
http://www.biocleanenvironmental.com/wp-content/uploads/2017/07/Operations-Maintenance-SciClone-1.pdf
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Table 1  SciClone Sizing Information 

SciClone 

Model 

Maximum 

Treatment 

Flow Rate 

(cfs) 

Treatment 

Area 

(ft2) 

Hydraulic 

Loading 

Rate 

(gpm/ft2) 

50% Maximum 

Sediment 

Storage 

(ft3) 

SC-3 0.39 7.1 25 5.3 

SC-4 0.70 12.6 25 9.4 

SC-5 1.09 19.6 25 14.7 

SC-6 1.57 28.3 25 21.2 

SC-7 2.14 38.5 25 28.9 

SC-8 2.80 50.2 25 37.7 

SC-9 3.54 63.6 25 47.7 

SC-10 4.37 78.5 25 58.9 

SC-11 5.29 95.0 25 71.2 

SC-12 6.30 113.0 25 84.8 

SC-13 7.39 132.7 25 99.5 

SC-14 8.57 153.9 25 115.4 

A detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to the 

Stormwater Management Rules, N.J.A.C. 7:8.  The plan must include all of the items identified in the 

Stormwater Management Rules, N.J.A.C. 7:8-5.8.  Such items include, but are not limited to, the list of 

inspection and maintenance equipment and tools, specific corrective and preventative maintenance tasks, 

indication of problems in the system, and training of maintenance personnel.  Additional information can 

be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.  

If you have any questions regarding the above information, please contact Mr. Shashi Nayak of my office 

at (609) 633-7021. 

Sincerely, 

James J. Murphy, Chief 

Bureau of Nonpoint Pollution Control 
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Attachment:  Maintenance Plan 

cc: Chron File 

Richard Magee, NJCAT 

Vince Mazzei, NJDEP - DLUR 

Ravi Patraju, NJDEP - BES 

Gabriel Mahon, NJDEP - BNPC 

Shashi Nayak, NJDEP - BNPC 



Hydrodynamic Separation

OPERATION & MAINTENANCE

Bio Clean Environmental Services, Inc.
398 Via El Centro
Oceanside, CA 92058

www.BioCleanEnvironmental.com 
p: 760.433.7640 

f: 760.433.3176
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OPERATION & MAINTENANCE  
 
The SciCLONE™ Hydrodynamic Separator is designed to remove high levels of trash, debris, 
sediments and hydrocarbons. Its efficient design and construction maximize longevity and minimize 
maintenance requirements. The simple design of the system allows for unimpeded access for quick 
and easy maintenance.  The SciCLONE™ is able to effectively capture and store sediment with no 
maintenance or loss of treatment capacity for a several years based on annual average loading in 
most regions.   
 
Yet, as with all stormwater BMPs inspection and maintenance on the SciCLONE™ Hydrodynamic 
Separator is necessary. Stormwater regulations require that all BMPs be inspected and maintained 
to ensure they are operating as designed to allow for effective pollutant removal and provide 
protection to receiving water bodies. It is recommended that inspections be performed multiple 
times during the first year to assess site-specific loading conditions. This is recommended because 
pollutant loading can vary greatly from site to site. Variables such as nearby soil erosion or 
construction sites, winter sanding of roads, amount of daily traffic and land use can increase 
pollutant loading on the system. The first year of inspections can be used to set inspection and 
maintenance intervals for subsequent years. Without appropriate maintenance a BMP can exceed 
its storage capacity which can negatively affect its continued performance in removing and 
retaining captured pollutants.  
 

 
 

System Diagram: 
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Inspection Equipment 
 
Following is a list of equipment to allow for simple and effective inspection of the SciCLONE™ 
Separator: 
 

• Bio Clean Environmental Inspection Form (contained within this manual).  
• Flashlight. 
• Manhole hook or appropriate tools to remove access hatches and covers. 
• Appropriate traffic control signage and procedures. 
• Measuring pole and/or tape measure.  
• Protective clothing and eye protection.  
• Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine inspections or maintenance of the system.  

 
 
 
 
 
Inspection Steps   
 
The core to any successful stormwater BMP maintenance program is routine inspections. The 
inspection steps required on the SciCLONE™ Separator are quick and easy. As mentioned above the 
first year should be seen as the maintenance interval establishment phase. During the first year 
more frequent inspections should occur in order to gather loading data and maintenance 
requirements for that specific site. This information can be used to establish a base for long-term 
inspection and maintenance interval requirements.  
 
The SciCLONE™ Separator can be inspected though visual observation without entry into the 
system. All necessary pre-inspection steps must be carried out before inspection occurs, especially 
traffic control and other safety measures to protect the inspector and near-by pedestrians from any 
dangers associated with an open access hatch or manhole. Once these access covers have been 
safely opened the inspection process can proceed: 
 

• Prepare the inspection form by writing in the necessary information including project name, 
location, date & time, unit number and other info (see inspection form).  

• Observe the inside of the system through the access hatches. If minimal light is available and 
vision into the unit is impaired utilize a flashlight to see inside the system.  

• Look for any out of the ordinary obstructions in the inflow pipe, sump chamber, or outflow 
pipe. Write down any observations on the inspection form.  

• Through observation and/or digital photographs estimate the amount of floatable debris 
accumulated on the influent side of the oil/floatables skimmer. Record this information on 
the inspection form. Next utilizing a tape measure or measuring stick estimate the amount 
of sediment accumulated in the sump. Record this depth on the inspection form.  
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• Finalize inspection report for analysis by the maintenance manager to determine if 
maintenance is required.  

 
Maintenance Indicators  
 
Based upon observations made during inspection, maintenance of the system may be required 
based on the following indicators:  
 

• Missing or damaged internal components.  
• Obstructions in the system or its inlet or outlet.  
• Excessive accumulation of floatable in the sump chambers in which the length and width of 

the chambers behind oil/floatables skimmer is fully impacted extending down more than 9”.  
• Excessive accumulation of sediment in the sump chamber of more than 18” in depth.  

 

Maintenance Equipment 
 
It is recommended that a vacuum truck be utilized to minimize the time required to maintain the 
SciCLONE™ Separator: 
 

• Bio Clean Environmental Maintenance Form (contained in O&M Manual).  
• Flashlight. 
• Manhole hook or appropriate tools to access hatches and covers. 
• Appropriate traffic control signage and procedures. 
• Protective clothing and eye protection.  
• Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine maintenance of the system.  
• Vacuum truck (with pressure washer attachment preferred). 

 
Maintenance Procedures 
 
It is recommended that maintenance occurs at least three days after the most recent rain event to 
allow for drain down of any associated upstream detention systems. Maintaining the system while 
flows are still entering it will increase the time and complexity required for maintenance. Cleaning 
of the sump chamber can be performed from finish surface without entry into the vault utilizing a 
vacuum truck. Once all safety measures have been set up cleaning of the sump chamber can 
proceed as followed:  
 

• Remove all access hatches (requires traffic control and safety measures to be completed 
prior).  

• Using an extension on a vacuum truck position the hose over the opened access hatch and 
lower into the center of the sump chamber on the inlet side of the oil/floatables skimmer. 
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Remove all floating debris, standing water and sediment from the sump chamber. Access to 
the bottom of the sump chamber is unimpeded. The vac hose can be moved from side-to-
side to fully remove sediments at the corners. A power washer can be used to assist if 
sediments have become hardened and stuck to the walls or the floor of the chamber. 
Repeat the same procedure on the effluent side of the oil/floatables skimmer to remove any 
remaining sediment. This completes the maintenance procedure required on the sump 
chamber and the SciCLONE™ Separator.  

• The last step is to close up and replace all access hatches and remove all traffic control.  
• All removed debris and pollutants shall be disposed of following local and state 

requirements. 
• Disposal requirements for recovered pollutants may vary depending on local guidelines. In 

most areas the sediment, once dewatered, can be disposed of in a sanitary landfill. It is not 
anticipated that the sediment would be classified as hazardous waste.  

• In the case of damaged components, replacement parts can be ordered by the manufacture. 

 
 
Maintenance Sequence 
 

             
 
 
 
 
 
  

Remove Access Hatches Set Up Vacuum Truck to 
Clean the Sump Chamber. 

Insert Vacuum Hose On the Inlet Side of the 
Oil/Floatables Skimmer and Vacuum Out All 

Trash, Sediment and Standing Water.  
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Insert Vacuum Hose On the Outlet Side of the 
Oil/Floatables Skimmer and Vacuum Out Any 

Remaining Sediment.  
 

Replace Access Hatches and Remove 
Traffic Control and Safety Equipment. 

 

For Maintenance Services or Information Please Contact Us At: 
760-433-7640  

Or Email: info@biocleanenvironmental.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (                                       ) _

Inspector Name      Date                          / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Lat:

Long:

398 Via El Centro, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Model #

Long:

Lat:

Comments:

GPS Coordinates       
of Vault

Type of Inspection             Routine               Follow Up                 Complaint                  Stor

Operational Per 
Manufactures' 
Specifications                
(If not, why?)

Inspection and Maintenance Report                   
Bio Clean SciCLONE™ Separator

Long:

Project Name        

Project Address 

        

Lat:

Structural Notes
Sediment Accumulation              

In Sump Chamber (lbs) & 
Depth (inches)

Oils and Floatables 
Accumilation on Inlet Side 

of Oil/Floatables 
Skimmers (lbs)

Office personnel to complete section to 
the left.

 Storm Event in Last 72-hours?            No           Yes           
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KIM GUADAGNO 

Lt. Governor 

December 21, 2017 

Zachariha J. Kent  

Director of Research & Development 

BioClean Environmental Services, Inc. 

P O Box 869 

Oceanside, CA  92049 

Re: MTD Lab Certification 

SciCloneTM
 Hydrodynamic Separator by BioClean Environmental Services, Inc. 

On-line Installation   

TSS Removal Rate 50% 

Dear Mr. Kent: 

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7 (c) allow the use of manufactured 

treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5 if 

the pollutant removal rates have been verified by the New Jersey Corporation for Advanced Technology 

(NJCAT) and have been certified by the New Jersey Department of Environmental Protection 

(NJDEP).  BioClean Environmental Services, Inc. has requested an MTD Laboratory 

Certification for the SciCloneTM
 Hydrodynamic Separator (SciClone). 

The project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured 

Treatment Device from New Jersey Corporation for Advance Technology” dated January 25, 2013.  The 

applicable protocol is the “New Jersey Laboratory Testing Protocol to Assess Total Suspended Solids 

Removal by a Hydrodynamic Sedimentation Manufactured Treatment Device” dated January 25, 2013.  

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the 

aforementioned protocol have been met or exceeded.  The NJCAT letter also included a recommended 

certification TSS removal rate and the required maintenance plan.  The NJCAT Verification Report with 

the Verification Appendix (dated December 2017) for this device is published online at 

http://www.njcat.org/verification-process/technology-verification-database.html.  

 DEPARTMENT OF ENVIRONMENTAL PROTECTION 

CHRIS CHRISTIE     BOB MARTIN 
 Governor        Commissioner   

New Jersey is an Equal Opportunity Employer 
Printed on Recycled Paper and Recyclable 

Bureau of Nonpoint Pollution Control 

Division of Water Quality 

401-02B

Post Office Box 420 

Trenton, New Jersey 08625-0420 

609-633-7021 Fax: 609-777-0432

http://www.state.nj.us/dep/dwq/bnpc_home.htm 

http://www.njcat.org/verification-process/technology-verification-database.html
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The NJDEP certifies the use of the SciClone by BioClean Environmental Services, Inc. at a TSS 

removal rate of 50% when designed, operated, and maintained in accordance with the information 

provided in the Verification Appendix and the following conditions: 

1. The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is

calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C.

7:8-5.5.

2. The SciClone shall be installed using the same configuration reviewed by NJCAT and shall be

sized in accordance with the criteria specified in item 6 below.

3. This SciClone cannot be used in series with another MTD or a media filter (such as a sand filter)

to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C.

7:8-5.5.

4. Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater

Best Management Practices (NJ Stormwater BMP) Manual, which can be found online at

www.njstormwater.org.

5. The maintenance plan for a site using this device shall incorporate, at a minimum, the

maintenance requirements for the SciClone.  A copy of the maintenance plan is attached to this

certification.  However, it is recommended to review the maintenance website at

http://www.biocleanenvironmental.com/wp-content/uploads/2017/07/Operations-

Maintenance-SciClone-1.pdf  for any changes to the maintenance requirements.

6. Sizing Requirement:

The example below demonstrates the sizing procedure for the SciClone:

Example: A 0.25-acre impervious site is to be treated to 50% TSS removal using a 

SciClone.  The impervious site runoff (Q) based on the New Jersey Water 

Quality Design Storm was determined to be 0.79 cfs. 

Maximum Treatment Flow Rate (MTFR) Evaluation: 

The site runoff (Q) was based on the following: 

time of concentration = 10 minutes 

i = 3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual) 

c = 0.99 (runoff coefficient for impervious) 

Q = ciA = 0.99 x 3.2 x 0.25 = 0.79 cfs  

Given the site runoff is 0.79 cfs and based on Table 1 below, the SciClone Model SC-5 with a 

MTFR of 1.09 cfs could be used for this site to remove 50% of the TSS from the impervious area 

without exceeding the MTFR. 

The sizing table corresponding to the available system models is noted below.  Additional 

specifications regarding each model can be found in the Verification Appendix under Tables A-1 

and A-2. 

http://www.njstormwater.org/
http://www.biocleanenvironmental.com/wp-content/uploads/2017/07/Operations-Maintenance-SciClone-1.pdf
http://www.biocleanenvironmental.com/wp-content/uploads/2017/07/Operations-Maintenance-SciClone-1.pdf
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Table 1  SciClone Sizing Information 

SciClone 

Model 

Maximum 

Treatment 

Flow Rate 

(cfs) 

Treatment 

Area 

(ft2) 

Hydraulic 

Loading 

Rate 

(gpm/ft2) 

50% Maximum 

Sediment 

Storage 

(ft3) 

SC-3 0.39 7.1 25 5.3 

SC-4 0.70 12.6 25 9.4 

SC-5 1.09 19.6 25 14.7 

SC-6 1.57 28.3 25 21.2 

SC-7 2.14 38.5 25 28.9 

SC-8 2.80 50.2 25 37.7 

SC-9 3.54 63.6 25 47.7 

SC-10 4.37 78.5 25 58.9 

SC-11 5.29 95.0 25 71.2 

SC-12 6.30 113.0 25 84.8 

SC-13 7.39 132.7 25 99.5 

SC-14 8.57 153.9 25 115.4 

A detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to the 

Stormwater Management Rules, N.J.A.C. 7:8.  The plan must include all of the items identified in the 

Stormwater Management Rules, N.J.A.C. 7:8-5.8.  Such items include, but are not limited to, the list of 

inspection and maintenance equipment and tools, specific corrective and preventative maintenance tasks, 

indication of problems in the system, and training of maintenance personnel.  Additional information can 

be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.  

If you have any questions regarding the above information, please contact Mr. Shashi Nayak of my office 

at (609) 633-7021. 

Sincerely, 

James J. Murphy, Chief 

Bureau of Nonpoint Pollution Control 
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Attachment:  Maintenance Plan 

cc: Chron File 

Richard Magee, NJCAT 

Vince Mazzei, NJDEP - DLUR 

Ravi Patraju, NJDEP - BES 

Gabriel Mahon, NJDEP - BNPC 

Shashi Nayak, NJDEP - BNPC 
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OPERATION & MAINTENANCE  
 
The SciCLONE™ Hydrodynamic Separator is designed to remove high levels of trash, debris, 
sediments and hydrocarbons. Its efficient design and construction maximize longevity and minimize 
maintenance requirements. The simple design of the system allows for unimpeded access for quick 
and easy maintenance.  The SciCLONE™ is able to effectively capture and store sediment with no 
maintenance or loss of treatment capacity for a several years based on annual average loading in 
most regions.   
 
Yet, as with all stormwater BMPs inspection and maintenance on the SciCLONE™ Hydrodynamic 
Separator is necessary. Stormwater regulations require that all BMPs be inspected and maintained 
to ensure they are operating as designed to allow for effective pollutant removal and provide 
protection to receiving water bodies. It is recommended that inspections be performed multiple 
times during the first year to assess site-specific loading conditions. This is recommended because 
pollutant loading can vary greatly from site to site. Variables such as nearby soil erosion or 
construction sites, winter sanding of roads, amount of daily traffic and land use can increase 
pollutant loading on the system. The first year of inspections can be used to set inspection and 
maintenance intervals for subsequent years. Without appropriate maintenance a BMP can exceed 
its storage capacity which can negatively affect its continued performance in removing and 
retaining captured pollutants.  
 

 
 

System Diagram: 
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Inspection Equipment 
 
Following is a list of equipment to allow for simple and effective inspection of the SciCLONE™ 
Separator: 
 

• Bio Clean Environmental Inspection Form (contained within this manual).  
• Flashlight. 
• Manhole hook or appropriate tools to remove access hatches and covers. 
• Appropriate traffic control signage and procedures. 
• Measuring pole and/or tape measure.  
• Protective clothing and eye protection.  
• Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine inspections or maintenance of the system.  

 
 
 
 
 
Inspection Steps   
 
The core to any successful stormwater BMP maintenance program is routine inspections. The 
inspection steps required on the SciCLONE™ Separator are quick and easy. As mentioned above the 
first year should be seen as the maintenance interval establishment phase. During the first year 
more frequent inspections should occur in order to gather loading data and maintenance 
requirements for that specific site. This information can be used to establish a base for long-term 
inspection and maintenance interval requirements.  
 
The SciCLONE™ Separator can be inspected though visual observation without entry into the 
system. All necessary pre-inspection steps must be carried out before inspection occurs, especially 
traffic control and other safety measures to protect the inspector and near-by pedestrians from any 
dangers associated with an open access hatch or manhole. Once these access covers have been 
safely opened the inspection process can proceed: 
 

• Prepare the inspection form by writing in the necessary information including project name, 
location, date & time, unit number and other info (see inspection form).  

• Observe the inside of the system through the access hatches. If minimal light is available and 
vision into the unit is impaired utilize a flashlight to see inside the system.  

• Look for any out of the ordinary obstructions in the inflow pipe, sump chamber, or outflow 
pipe. Write down any observations on the inspection form.  

• Through observation and/or digital photographs estimate the amount of floatable debris 
accumulated on the influent side of the oil/floatables skimmer. Record this information on 
the inspection form. Next utilizing a tape measure or measuring stick estimate the amount 
of sediment accumulated in the sump. Record this depth on the inspection form.  
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• Finalize inspection report for analysis by the maintenance manager to determine if 
maintenance is required.  

 
Maintenance Indicators  
 
Based upon observations made during inspection, maintenance of the system may be required 
based on the following indicators:  
 

• Missing or damaged internal components.  
• Obstructions in the system or its inlet or outlet.  
• Excessive accumulation of floatable in the sump chambers in which the length and width of 

the chambers behind oil/floatables skimmer is fully impacted extending down more than 9”.  
• Excessive accumulation of sediment in the sump chamber of more than 18” in depth.  

 

Maintenance Equipment 
 
It is recommended that a vacuum truck be utilized to minimize the time required to maintain the 
SciCLONE™ Separator: 
 

• Bio Clean Environmental Maintenance Form (contained in O&M Manual).  
• Flashlight. 
• Manhole hook or appropriate tools to access hatches and covers. 
• Appropriate traffic control signage and procedures. 
• Protective clothing and eye protection.  
• Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine maintenance of the system.  
• Vacuum truck (with pressure washer attachment preferred). 

 
Maintenance Procedures 
 
It is recommended that maintenance occurs at least three days after the most recent rain event to 
allow for drain down of any associated upstream detention systems. Maintaining the system while 
flows are still entering it will increase the time and complexity required for maintenance. Cleaning 
of the sump chamber can be performed from finish surface without entry into the vault utilizing a 
vacuum truck. Once all safety measures have been set up cleaning of the sump chamber can 
proceed as followed:  
 

• Remove all access hatches (requires traffic control and safety measures to be completed 
prior).  

• Using an extension on a vacuum truck position the hose over the opened access hatch and 
lower into the center of the sump chamber on the inlet side of the oil/floatables skimmer. 
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Remove all floating debris, standing water and sediment from the sump chamber. Access to 
the bottom of the sump chamber is unimpeded. The vac hose can be moved from side-to-
side to fully remove sediments at the corners. A power washer can be used to assist if 
sediments have become hardened and stuck to the walls or the floor of the chamber. 
Repeat the same procedure on the effluent side of the oil/floatables skimmer to remove any 
remaining sediment. This completes the maintenance procedure required on the sump 
chamber and the SciCLONE™ Separator.  

• The last step is to close up and replace all access hatches and remove all traffic control.  
• All removed debris and pollutants shall be disposed of following local and state 

requirements. 
• Disposal requirements for recovered pollutants may vary depending on local guidelines. In 

most areas the sediment, once dewatered, can be disposed of in a sanitary landfill. It is not 
anticipated that the sediment would be classified as hazardous waste.  

• In the case of damaged components, replacement parts can be ordered by the manufacture. 

 
 
Maintenance Sequence 
 

             
 
 
 
 
 
  

Remove Access Hatches Set Up Vacuum Truck to 
Clean the Sump Chamber. 

Insert Vacuum Hose On the Inlet Side of the 
Oil/Floatables Skimmer and Vacuum Out All 

Trash, Sediment and Standing Water.  
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Insert Vacuum Hose On the Outlet Side of the 
Oil/Floatables Skimmer and Vacuum Out Any 

Remaining Sediment.  
 

Replace Access Hatches and Remove 
Traffic Control and Safety Equipment. 

 

For Maintenance Services or Information Please Contact Us At: 
760-433-7640  

Or Email: info@biocleanenvironmental.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (                                       ) _

Inspector Name      Date                          / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Lat:

Long:

398 Via El Centro, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Model #

Long:

Lat:

Comments:

GPS Coordinates       
of Vault

Type of Inspection             Routine               Follow Up                 Complaint                  Stor

Operational Per 
Manufactures' 
Specifications                
(If not, why?)

Inspection and Maintenance Report                   
Bio Clean SciCLONE™ Separator

Long:

Project Name        

Project Address 

        

Lat:

Structural Notes
Sediment Accumulation              

In Sump Chamber (lbs) & 
Depth (inches)

Oils and Floatables 
Accumilation on Inlet Side 

of Oil/Floatables 
Skimmers (lbs)

Office personnel to complete section to 
the left.

 Storm Event in Last 72-hours?            No           Yes           



 

 
4.4  RIP RAP SPLASH PAD 
 
Rip rap splash pads are designed to dissipate energy, prevent scour at the stormwater outlet, and 
minimize the potential for downstream erosion.  A LEVEL SPREADER / PLUNGE POOLE was sized for each 
of the outlets of the drainage system.  The calculations below are in accordance with the methodology 
of the “2002 Connecticut Guidelines for Soil Erosion and Sediment Control” produced by The 
Connecticut Council on Soil and Water Conservation. 
 
Preformed Scour Hole

Q (25Y) Do TW Depression C 3Sp B 2Sp d50
 (cfs) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (in.)

15" HDPE Pipe 7.00 1.0 0.30 0.50 6.00 3.00 5.00 2.00 0.55 6.65

Preformed Scour Hole Calculations

 
 
Conclusion: 
 
As identified above, the discharge points have been designed to accommodate and exceed the required 
minimum rip-rap stone sizing.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Storm Drainage Systems                                                                                                               11.13-19

May 2002 ConnDOT Drainage Manual

Figure 11-15  Preformed Scour Hole Type 1 and Type 2



 

4.5 TSS REMOVAL 
 
The project has been designed to comply with the required 80% TSS (minimum) removal per the 
Massachusetts Stormwater Regulations.  Various combinations of stormwater BMPs including deep 
sump hooded catch basins, oil/grit separators, proprietary water quality units and subsurface detention 
chambers are utilized.   
 
Please refer to the attached TSS calculation sheets that follow:  



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

BMP1 Rate1 Load* Removed (B*C) Load (C-D)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

Oil-Grit Seperator 0.25 0.75 0.19 0.56

SciClone 0.65 0.56 0.37 0.20

 DET. BASIN UG-1 (Retain-
It System) 0.00 0.00 0.00 0.20

0.00 0.00 0.00 0.20

Total TSS Removal = 80%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: 105 BP Rd, Sudbury

Prepared By: MJL *Equals remaining load from previous BMP (E)

Date: 3/12/2021 which enters the BMP

UNDERGROUND DETENTION BASIN UG-1 (via CB, 
OGS, SciClone)
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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

BMP1 Rate1 Load* Removed (B*C) Load (C-D)

Permeable Pavement 0.80 1.00 0.80 0.20

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Total TSS Removal = 80%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: 105 BP Rd, Sudbury

Prepared By: MJL *Equals remaining load from previous BMP (E)

Date: 3/12/2021 which enters the BMP

Permeable Pavement
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SECTION 5 – LONG TERM OPERATION & MAINTENANCE 



              
 

  
                  

LONG-TERM STORMWATER OPERATION & MAINTENANCE PLAN  
 

HERB CHAMBERS OF SUDBURY, INC. 
105 BOSTON POST ROAD 

SUDBURY, MA 01776 
 

 
PROJECT OVERVIEW: 
 
The proposed project consists of the construction of an inventory lot for the Herb Chambers of 
Sudbury, Inc. at the former MA DOT site in Sudbury, Massachusetts. Proposed work also 
includes the renovation of the existing 2-story metal structure to a vehicle service building, as 
well as designated parking for employees and vehicle service customers. The project has been 
designed to comply with the Massachusetts Stormwater Management Regulations.    

 
Appended to this document is a sample maintenance form and a chart describing the 
anticipated frequency of tasks.   

 
OWNER AND RESPONSIBLE PARTY: 

 
Current Land Owners: 
Herb Chambers 83 Boston Post 
83 Boston Post Road 
Sudbury, MA 01776 

    
Proposed Site Contractor: 
TBD 

 
For any service beyond the service ability of staff on site for Herb Chambers, there will 
be subcontracting to the appropriate vendors such as street sweeping, catch basin and 
water quality unit cleaning, etc.   

 
CONSTRUCTION MANAGEMENT: 
 
A construction manager with adequate knowledge and experience on projects of similar size 
and scope shall be employed to oversee all site work related construction.  The contractor shall 
incorporate the appropriate techniques to control sediment and erosion pollution during 
construction in accordance with the Massachusetts Erosion and Sediment Control Guidelines for 
Urban and Suburban Areas and any conditions of approval from the local conservation 
commission.   
 
Care should be taken when constructing stormwater control structures. Light earth-moving 
equipment shall be used to excavate in the vicinity of the infiltration areas.  Use of heavy-
equipment causes excessive compaction of the soils beneath the basin resulting in reduced 



              
 

  
                  

infiltration capacity.  At no time shall temporary infiltration areas or settling basins be 
constructed in the vicinity of the proposed infiltration basins in order to prevent the soils from 
becoming clogged with sediment. 
 
ON-GOING MAINTENANCE CONTRACT 
 
The non-structural and structural approaches recommended below, as well as the required 
BMP maintenance, will be completed by the selected contractor.  In Adequate personnel with 
appropriate training and access to proper equipment will be available to complete the tasks.  
Future responsible parties must be notified of their responsibility to operate and maintain the 
system in perpetuity.  
 
MAINTENANCE LOG 

 
The Responsible Party shall develop and maintain a log of inspections, maintenance, repairs, 
and disposal (including location of disposal) during the life of the project.  Records will be 
maintained for at least 3 years and be made available to the Massachusetts Department of 
Environmental Protection or the Town of Sudbury in accordance with the provisions of the 
Massachusetts Stormwater Handbook.  A sample of such a maintenance log is provided. 

 
STORMWATER BMP MAINTENANCE 
 

The proposed stormwater management system has been designed with appropriate BMPs 
aimed at reducing the pollutants discharge based upon the intended use of the property.  All 
BMPs require regular maintenance to function as intended.  Some management measures have 
simple maintenance requirements; others are more involved.  The Responsible Party must have 
all BMPs regularly inspected to ensure they are operating properly on an as needed basis, 
including during runoff events exceeding 0.5 inches of rainfall.  

A description of the non-structural and structural approaches to be incorporated is indicated 
below.  The following best management practices are proposed to be incorporated into the 
stormwater management design to reduce source runoff and improve stormwater runoff 
discharge quality.  The Responsible Party will regularly inspect all BMPs to ensure they are 
operating properly.  If any deficiencies are identified during these inspections, action to resolve 
it will be initiated and documented on the maintenance log.  

 
STRUCTURAL BMPs 
 

Deep Sump Hooded Catch Basins and Area/Yard Drains 
 
On a regular basis the inlet pipe and outlet pipe shall be checked for debris and 
removed as necessary to ensure unobstructed flow of water.  Inspections shall occur at 
least four times per year, and at the end of the foliage and snow removal seasons. 
Inspections shall verify the tees are secure and free flowing.  Sediments must also be 
removed four times per year or whenever the depth of deposits is greater than or equal 



              
 

  
                  

to one half the depth from the bottom of the invert of the lowest pipe in the basin. 
Basins shall be cleaned using a vacuum pump.  All liquid shall be pumped from the sump 
of each basin at least once per year.  All sediments and hydrocarbons should be properly 
handled and disposed of in accordance with local, state and federal guidelines and 
regulations.    
 
Oil/Grit Separators 
 
At a minimum, oil grit separators should be inspected monthly and sediment, trash and 
pollutants shall be cleaned out at least twice per year. In areas of high sediment loading, 
inspect and clean inlets and outlets after every major storm. Basins shall be cleaned 
using a vacuum pump.  All sediments and hydrocarbons should be properly handled and 
disposed of in accordance with local, state and federal guidelines and regulations.    
 
Subsurface Detention System 
 
The subsurface system (retain-it, 3.5’ tall) has been designed with an access manhole to 
aid in the removal of sediment and debris. Preventative maintenance shall be 
performed in accordance with manufacturer’s instructions, which is enclosed in this 
section. Retain-it suggests periodic inspections with a greater number occurring during 
the systems start-up to identify any issues of concern as they may arise. Cleaning will 
take place at the completion of construction and as deemed necessary based on the 
inspections. Retain-it recommends use of a vacuum truck to suction the accumulated 
sediment, oils and greases, and trash and debris from the system. Oils and greases may 
additionally be handled by on-site staff utilizing absorbent products to soak up the oils. 
Refer to the enclosed “retain-it Owners Maintenance Manual.”  
 
Proprietary Water Quality Units 
 
Hydrodynamic Separators shall be maintained in accordance with the manufacturer’s 
recommendations. Refer to the enclosed “SciClone Operation & Maintenance” guide.    
Typically, a vacuum truck removes accumulated sediment and oil most efficiently. See 
maintenance documentation from the manufacturer.  Inspection should occur at least 
twice annually, once in the fall and then in the spring after the snow melts.  Ideally the 
unit should be checked frequently throughout the first year, and that will dictate the 
schedule going forward. All sediment and hydrocarbons should be properly handled and 
disposed of in accordance with local, state and federal guidelines and regulations.  
Cleaning will take place at the completion of construction and as deemed necessary 
based on the inspections and manufacturer’s requirements.   
 
 
 
 
 
 



              
 

  
                  

NON-STRUCTURAL BMPs 
 

Pavement Sweeping 
 
As street sweeping is a BMP under DEP guidelines, this non-structural BMP is an 
effective removal of Total Suspended Solids (TSS) in a comprehensive stormwater 
management program.  Litter and debris is to be regularly picked up and removed from 
the pavement and porous pavers. Paved areas are to be swept a minimum of quarterly 
per year. 

 
Pervious Areas and Slopes 

 
Runoff from pervious areas and slopes shall be directed over vegetated areas to 
promote settlement of suspended solids before entering a wetland or resource area. 
Steep pervious slopes will be permanently vegetated to dissipate energy and reduce 
potential erosion.  No constructed vegetated slopes should exceed 2H:1V. Slopes 
exceeding 2:1 shall be stabilized with rip-rap, jute netting or other similar measures to 
minimize the potential for future erosion.   

 
Drainage Control Structures, Flared End Sections, Trash Racks, Riprap Pads, Swales, and 
Level Spreader Splash Pads 
 
Basin control structures and flared end sections shall be inspected and any debris or 
growth surrounding or within these structures shall be removed.   Any/all debris or 
vegetation encroaching on the control structures our outfall components shall be 
removed or appropriately trimmed back to maintain the designed control elevation and 
flow patterns/cross section without impediment.  Inspection should occur twice 
annually, once in the fall and then in the spring after the snow melts.  Cleaning will take 
place at the completion of construction and as deemed necessary based on the 
inspections and manufacturer’s requirements.   
 
Porous Pavement 
Porous pavement sections on site shall be monitored annually and following any storms 
to ensure proper drainage and note any deterioration. The surface shall be cleaned 
using power washers to dislodge any trapped particles followed by a vacuum sweep of 
the area. Exfiltration capability shall be assessed minimum once a year and as needed if 
capacity is found to decline. Repair as necessary and reseed grass pavers if bare spots 
arise. 
 
Pest and Insect Control 
 

o As a first-line defense against pests/insects and weeds (the "First-Line 
Defense"), the party responsible for maintenance shall avoid the use of non-
organic pesticides, herbicides, fungicides and insecticides unless spot 
treatment is required for a specific control application. The owner shall not 



              
 

  
                  

be required to undertake extraordinary measures or incur unreasonable cost 
to locate, purchase or apply non-organic products. 
 

o If the First-Line Defense fails, as determined by the owner or party 
responsible for maintenance, in its sole but reasonable discretion, non-
organic approaches to pest/insect control may be used, the same to be 
applied by a professional licensed in the Commonwealth of 
Massachusetts, where required. But in no event shall such non-organic 
approaches be used within the 50ft. buffer zone to the wetlands, or within 
the Zone A. 

 
Waste Management 
 
Solid waste and recycling will be contained in dumpsters for routine and regular 
trash pickup.    
 
Snow Removal 
 
There shall be no plowing of stockpiling of snow within any resource areas. Deicing 
compounds must be stored or sheltered on impervious pads (i.e. in the maintenance 
facility).  No de-icing compounds shall be stored or utilized in wetland resource areas 
nor the 50-foot buffer.  Snow that is plowed from the paved driveway surfaces shall be 
plowed to the edges of the pavement.  When capacity of these areas is exceeded, 
accumulated snow shall be removed or a sector of designated trailer parking spaces 
shall be utilized to stockpile snow on-site. Refer to the enclosed O&M Map which 
identifies location of BMPs and provides additional Snow Removal information.   
 
It is anticipated the Sudbury Conservation Commission will include a condition of 
approval regarding prohibition of the use of de-icing chemicals except for magnesium 
acetate or an alternate approved by the Commission.  Refer to the Order of Conditions 
issued by the Commission.  Further approvals may be required should the Applicant 
wish to propose the use of alternate deicing materials other than what is ultimately 
conditioned in the Order 

 
Hazardous Waste and Spill Control Containment 

 
In the event of a discharge or spill of oil or another hazardous material, outlets to 
stormwater management facilities immediately downstream of the spill shall 
be plugged so that hazardous materials do not enter the system.  In the event of a 
discharge of oil or other hazardous material, responsible facility personnel shall 
notify the appropriate state agencies, the Town of Sudbury DPW and the EPA 
National Response Center 1-800-424-8802 shall be notified.  All hazardous waste 
materiaIs will be disposed of in a manner specified by local, state and/or federal 
regulations and by the manufacturer of such products.     



              
 

  
                  

Stormwater BMP Inspection and Maintenance Log 
 

Facility Name 
 
Address 
 
Begin Date        End Date 
 

 
Date BMP 

ID# 
BMP Description Inspected 

by: 
Cause for 
Inspection 

Exceptions 
Noted 

Comments and  
Actions Taken 

       

       

       

       

       

       

       

       

       

 
Instructions: Record all inspections and maintenance for all treatment BMPs on this form. Use additional 
log sheets and/or attach extended comments or documentation as necessary. Submit a copy of the completed 
log with the annual independent inspectors’ report to the municipality and start a new log at that time. 

BMP ID# — Always use ID# from the Operation and Maintenance Manual. 
Inspected by — Note all inspections and maintenance on this form, including the required independent 
annual inspection. 
Cause for inspection — Note if the inspection is routine, pre-rainy-season, post-storm, annual, or in 
response to a noted problem or complaint. 
Exceptions noted — Note any condition that requires correction or indicates a need for maintenance. 
Comments and actions taken — Describe any maintenance done and need for follow-up. 



              
 

  
                  

Stormwater BMP Inspection Matrix 
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Hydrodynamic Separation

OPERATION & MAINTENANCE

Bio Clean Environmental Services, Inc.
398 Via El Centro
Oceanside, CA 92058

www.BioCleanEnvironmental.com 
p: 760.433.7640 

f: 760.433.3176



 

1 | P a g e  

OPERATION & MAINTENANCE  
 
The SciCLONE™ Hydrodynamic Separator is designed to remove high levels of trash, debris, 
sediments and hydrocarbons. Its efficient design and construction maximize longevity and minimize 
maintenance requirements. The simple design of the system allows for unimpeded access for quick 
and easy maintenance.  The SciCLONE™ is able to effectively capture and store sediment with no 
maintenance or loss of treatment capacity for a several years based on annual average loading in 
most regions.   
 
Yet, as with all stormwater BMPs inspection and maintenance on the SciCLONE™ Hydrodynamic 
Separator is necessary. Stormwater regulations require that all BMPs be inspected and maintained 
to ensure they are operating as designed to allow for effective pollutant removal and provide 
protection to receiving water bodies. It is recommended that inspections be performed multiple 
times during the first year to assess site-specific loading conditions. This is recommended because 
pollutant loading can vary greatly from site to site. Variables such as nearby soil erosion or 
construction sites, winter sanding of roads, amount of daily traffic and land use can increase 
pollutant loading on the system. The first year of inspections can be used to set inspection and 
maintenance intervals for subsequent years. Without appropriate maintenance a BMP can exceed 
its storage capacity which can negatively affect its continued performance in removing and 
retaining captured pollutants.  
 

 
 

System Diagram: 
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Inspection Equipment 
 
Following is a list of equipment to allow for simple and effective inspection of the SciCLONE™ 
Separator: 
 

• Bio Clean Environmental Inspection Form (contained within this manual).  
• Flashlight. 
• Manhole hook or appropriate tools to remove access hatches and covers. 
• Appropriate traffic control signage and procedures. 
• Measuring pole and/or tape measure.  
• Protective clothing and eye protection.  
• Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine inspections or maintenance of the system.  

 
 
 
 
 
Inspection Steps   
 
The core to any successful stormwater BMP maintenance program is routine inspections. The 
inspection steps required on the SciCLONE™ Separator are quick and easy. As mentioned above the 
first year should be seen as the maintenance interval establishment phase. During the first year 
more frequent inspections should occur in order to gather loading data and maintenance 
requirements for that specific site. This information can be used to establish a base for long-term 
inspection and maintenance interval requirements.  
 
The SciCLONE™ Separator can be inspected though visual observation without entry into the 
system. All necessary pre-inspection steps must be carried out before inspection occurs, especially 
traffic control and other safety measures to protect the inspector and near-by pedestrians from any 
dangers associated with an open access hatch or manhole. Once these access covers have been 
safely opened the inspection process can proceed: 
 

• Prepare the inspection form by writing in the necessary information including project name, 
location, date & time, unit number and other info (see inspection form).  

• Observe the inside of the system through the access hatches. If minimal light is available and 
vision into the unit is impaired utilize a flashlight to see inside the system.  

• Look for any out of the ordinary obstructions in the inflow pipe, sump chamber, or outflow 
pipe. Write down any observations on the inspection form.  

• Through observation and/or digital photographs estimate the amount of floatable debris 
accumulated on the influent side of the oil/floatables skimmer. Record this information on 
the inspection form. Next utilizing a tape measure or measuring stick estimate the amount 
of sediment accumulated in the sump. Record this depth on the inspection form.  



 

3 | P a g e  

• Finalize inspection report for analysis by the maintenance manager to determine if 
maintenance is required.  

 
Maintenance Indicators  
 
Based upon observations made during inspection, maintenance of the system may be required 
based on the following indicators:  
 

• Missing or damaged internal components.  
• Obstructions in the system or its inlet or outlet.  
• Excessive accumulation of floatable in the sump chambers in which the length and width of 

the chambers behind oil/floatables skimmer is fully impacted extending down more than 9”.  
• Excessive accumulation of sediment in the sump chamber of more than 18” in depth.  

 

Maintenance Equipment 
 
It is recommended that a vacuum truck be utilized to minimize the time required to maintain the 
SciCLONE™ Separator: 
 

• Bio Clean Environmental Maintenance Form (contained in O&M Manual).  
• Flashlight. 
• Manhole hook or appropriate tools to access hatches and covers. 
• Appropriate traffic control signage and procedures. 
• Protective clothing and eye protection.  
• Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine maintenance of the system.  
• Vacuum truck (with pressure washer attachment preferred). 

 
Maintenance Procedures 
 
It is recommended that maintenance occurs at least three days after the most recent rain event to 
allow for drain down of any associated upstream detention systems. Maintaining the system while 
flows are still entering it will increase the time and complexity required for maintenance. Cleaning 
of the sump chamber can be performed from finish surface without entry into the vault utilizing a 
vacuum truck. Once all safety measures have been set up cleaning of the sump chamber can 
proceed as followed:  
 

• Remove all access hatches (requires traffic control and safety measures to be completed 
prior).  

• Using an extension on a vacuum truck position the hose over the opened access hatch and 
lower into the center of the sump chamber on the inlet side of the oil/floatables skimmer. 
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Remove all floating debris, standing water and sediment from the sump chamber. Access to 
the bottom of the sump chamber is unimpeded. The vac hose can be moved from side-to-
side to fully remove sediments at the corners. A power washer can be used to assist if 
sediments have become hardened and stuck to the walls or the floor of the chamber. 
Repeat the same procedure on the effluent side of the oil/floatables skimmer to remove any 
remaining sediment. This completes the maintenance procedure required on the sump 
chamber and the SciCLONE™ Separator.  

• The last step is to close up and replace all access hatches and remove all traffic control.  
• All removed debris and pollutants shall be disposed of following local and state 

requirements. 
• Disposal requirements for recovered pollutants may vary depending on local guidelines. In 

most areas the sediment, once dewatered, can be disposed of in a sanitary landfill. It is not 
anticipated that the sediment would be classified as hazardous waste.  

• In the case of damaged components, replacement parts can be ordered by the manufacture. 

 
 
Maintenance Sequence 
 

             
 
 
 
 
 
  

Remove Access Hatches Set Up Vacuum Truck to 
Clean the Sump Chamber. 

Insert Vacuum Hose On the Inlet Side of the 
Oil/Floatables Skimmer and Vacuum Out All 

Trash, Sediment and Standing Water.  
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Insert Vacuum Hose On the Outlet Side of the 
Oil/Floatables Skimmer and Vacuum Out Any 

Remaining Sediment.  
 

Replace Access Hatches and Remove 
Traffic Control and Safety Equipment. 

 

For Maintenance Services or Information Please Contact Us At: 
760-433-7640  

Or Email: info@biocleanenvironmental.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (                                       ) _

Inspector Name      Date                          / / Time AM / PM

Weather Condition    Additional Notes
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Map #
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398 Via El Centro, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176
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GPS Coordinates       
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Specifications                
(If not, why?)

Inspection and Maintenance Report                   
Bio Clean SciCLONE™ Separator
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Office personnel to complete section to 
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Description 

retain-it ® is a subsurface Storm Water Management system constructed of precast 
concrete structures. They are installed in a side by side configuration creating a 
continuous internal flow channel integrated throughout the system. Systems are 
constructed with designated inlet and outlet modules, some with multiple inlets and 
outlets depending on the site storm water system layout. Infiltration systems typically 
have an inlet and sidewalls/ base constructed on a stone infiltration blanket with 
geofabric installed at the native soil interface. Other systems incorporate outlet flow 
control devices. Detention systems are typically lined with a watertight membrane and  
have inlet and outlet control devices.   

The retain-it ® system can consist of multiple varying layouts, with no two the same. 
Given this, it should be noted that the operation and maintenance requirements are very 
similar regardless of the intended layout. It is important that the end user know the 
specific elements of each system so as to understand how best to optimize it’s 
operation.   

 

Installation per Design: Operation is simple to follow where the installation was 
performed in accordance with the design specifications, drawings and calculations. 
Specifics shall be identified in the design drawings. As-built drawings will benefit the 
locating of specific design modules where the system has been buried below a parking 
lot area. Optional access manholes or removable grates may be installed above every 
inlet/outlet pipe and at critical design elements designated by the design. 

 

Daily Operation and Long Term Maintenance: In general, daily usage of the system 
is self sufficient and will operate without requiring any outside assistance, except for 
periodic inspection to verify optimal performance and maintenance for removal of 
collected pollutants. A longer term maintenance program should incorporate a more 
thorough inspection of the all elements of the system to verify proper operating 
condition. This is more important with the infiltration type of systems where the soil 
infiltration surface may become restricted due to fine particle build up. Long term 
maintenance should include provisions for cleaning and removal of collected solids, oils 
and debris from the system. 

System Operation: The system operational function is initiated according to rainfall 
runoff flows entering the structure. Internally, the runoff flows in a set pattern or 
sequence throughout the module layout in accordance with the hydraulic design 
conditions. The flows primarily operate on system head derived from the changes in 
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elevation from the internal water surface and the outlet invert elevation. Some designs 
incorporate internal flow controls to satisfy hydraulic conditions that enhance water 
quality treatment or other intended purposes. Modified systems may incorporate a 
pump, but in general there are no mechanical apparatus required.  

End user operations primarily consist of inspection and maintenance of the system over 
time. 

Periodic Inspection: Important note - All storm water management systems react 
differently depending on the conditions that are characteristic to the contributing water 
shed. Variables such as storm intensity, runoff flow rates, site geology, surface 
stabilization and pollution load will affect the system operation. As does the inspection 
and maintenance frequency to ensure optimum effectiveness.   

Inspections should be done periodically, with a greater number scheduled during the 
system start up and less frequently as the operator becomes familiar with the system 
performance characteristics. It is recommended that the end user keep records of the 
performance using the inspection log record sheet found in the back of this manual. 
These records shall identify the cycle of maintenance “system calibration” required for 
the specific applications based on the contributing water shed variables operating under 
“normal” conditions.  

Please note that immediate maintenance may be required during “non-normal” events 
such as during adverse weather conditions or emergency fuel spills. See information on 
emergency spills in this manual. 

Visual inspection of all assessable components shall be performed throughout the 
lifetime of the system. Access has been supplied at critical points to monitor hydraulic 
performance and removed pollutants buildup. 

Standard Maintenance:  

After construction has been completed and all disturbed surfaces have been stabilized 
by means of vegetation, asphalt or concrete surfaces, and all drainage system 
components have been constructed and are free of construction debris and sediments;  
then the storm water management system can be considered in an operational status.   

Periodic visual inspections will help to identify issues of concern.The usual indicators 
are signs of slow flows, backed up water, visible oil, trash and debris or an excessive 
amount of sediment in the storage area. 

Normal operational flows can be observed to flow freely at the predicted design 
elevations, from the inlet to the outlet module, following a serpintine path thru the 
storage and attenuation modules. Note that some modules are designed to permanently 
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retain water where others may hold water and slowly release it over a typical 24 hour 
period. During a storm water event, the flows and water surface elevations will fluctuate 
from a low flow to a high flow/ storage status. The storage modules should fill during the 
event and drain down within a 24 hour period after the event has stopped. All pipes, 
orifices, weirs and standpipes should pass flows freely and at optimum capacity. 

Standard maintenance is performed using a vacuum truck to suction the accumulated 
sediments, oils and greases and trash and debris from the system. Whereas an on-site 
maintenance staff can remove these items by hand, it is preferred that the vacuum truck 
be used as dictated by specific system conditions. When a specialized module designed 
to have a permanent water level is used, the vacuum truck should pump the liquid level 
down to inspect the below water elevation structures and sump storage areas. 

Oils and greases can be handled by on-site staff by utilizing absorbent products that 
soak up the oils (and not) converting the oils from a liquid into a manageable solid form. 
These oil soaked absorbent materials should be disposed of in an approved manner. 

Sediments, trash and debris shall be removed and disposed of in an approved manner. 

Any indications of hazardous material, determined by visual inspection, testing, smell or 
abnormality, should be reported and handled per appropriate regulations. 

Flow Conditions 

System operators should familiarize themselves with proper hydraulic flow condition 
indicators, acceptable depths of sedimentation, debris and trash build up, and 
concentrations of oils and greases.   

Hydraulic flow conditions are those that are established by the design as either a 
flow/storage or as a water quality treatment function. Both have performance 
characteristics that can be visually identified so as to determine the effective and 
efficient operation of the system.  

The engineering design drawings should note the various expected water surface level 
elevations that are achieved during different design storms within the various modules. 
Since it is difficult for a visual inspection to coincide with the exact time given water 
elevations are predicted, the following guidelines are given for evaluation. 

Visual Inspection Guide: 

Internal Flow Evaluation 

Low flow: water should flow freely from the inlet to the outlet, travelling the intended 
attenuation path thru the system with the water surface elevation below the structure 
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beam height (12” deep), the system should drain completely 24 hours after a storm 
event, 

Medium flow: the system should hold and maintain a water level during the 24 hour 
storm event and yet continually fill as the storm increases or drain downward as the 
event recedes. Flow within the system should occur freely from inlet to outlet only being 
restricted when a flow control structure has been integrally designed in place. Flow 
control devices may result in a water level backing up either temporarily or permanently; 
noting devices such as water quality modules may require a permanent water level to 
operate properly (see water quality treatment). Other system applications should drain 
completely 24 hours after a storm event.    

High flow: the system should fill to the maximum design storm water level elevation 
(hydraulic grade line) per design. In most cases, that is the highest storage elevation 
available in the system, at the underside of the module top slab, or the invert of the 
overflow pipe. As the storm event recedes, the water level should begin to drain down 
via flow thru the system and discharge. The system should drain completely within 24 
hours after a storm event. 

Pollutant Storage Capacities      

Oil and Grease 

Oil and Grease Collection (with optional Oil water separator module specified) - Oil and 
grease accumulation is generally a function related to vehicle parking lot and drive 
areas, oil generating land uses or emergency spill conditions. It is important to maintain 
the system from accumulating excessive volumes of oils in that they may wash over into 
other sections of the system potentially clogging and reducing the infiltration capacity, 
blocking control devices and contaminating the overall system. The following standards 
apply. 

Oil should not accumulate more than a visible sheen on the water surface in the oil 
water separation module only.  A sheen is described as a fine, thin oil layer on the water 
surface identified by the glossy rainbow colors. A dipstick (dry wooden stick) can be 
used as a probe to determine the thickness of oil on the surface. 

Accumulated oils could be associated with insufficient maintenance or a potential large 
volume oil resource. Any accumulation of oil should be promptly maintained by an 
experienced waste handler. Emergency spills such as those generated by an accidental 
spill shall be contained and removed immediately before the next storm event. Spills 
shall be handled in accordance with local environmental regulations. See spill and 
accumulated oil maintenance procedures. 
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Sediments      

Sediments (with optional primary grit module or sedimentation modules specified) - 
Sediments shall be periodically removed from the system as they accumulate within the 
designated storage modules. The inlet modules are generally equipped with a sediment 
storage sump located in the base of the inlet structure. Inspection should be performed 
after major storm events or a minimum of annually, unless a different inspection cycle 
has been determined to be sufficient. Inspection shall consist of using a probe to 
determine the presence of and depth of the accumulated solids. Access is via the 24” 
manhole.   

Note that excessive volumes of sediments will reduce the performance and efficiency of 
the system. Regional accumulations of solids such as those associated with ice and 
snow, may result in large springtime volumes of sand and gravels used for traction and 
ice control.  

Trash and Debris 

Trash and Debris (with optional trash and debris module specified) - Trash and debris 
accumulates in the inlet module in three forms; floating debris, neutrally buoyant, and 
heavy material. The floating debris is visible from the access manhole floating on the 
water surface in the form of but not limited to wood, paper, plastic, foam, bottles and 
cans. The neutrally buoyant material resides below the surface and combines with the 
natural flow regime of the system. It is hard to detect and can only be recognized when 
at a high concentration appears as a thickening of the water viscosity. Heavier material 
will simply settle to the sump base and combine with the sediments. 

Note that trash and debris typically cause the most problems when they become lodged 
in a flow control device such as an outlet elbow, riser pipe, and orifice or weir structure. 
This can be detected visibly when the system is pumped down during maintenance. It 
can also be evaluated as a condition when flow is impeded and the water level backs up 
higher than the design elevations. 

 

Emergency Spill Conditions (with optional emergency spill control module 
specified): 

Emergency spill conditions are defined as an excessive accumulation of hydrocarbons 
such as oil, gasoline, diesel fuel, transmission oil or antifreeze usually resulting from an 
accidental discharge. Excessive accumulation is described as any amount larger than a 
thin “sheen” visible on the water surface. 
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Care should be given in handling these types of fluids. The incident should be reported 
to the appropriate authorities and should be mitigated by a hazardous waste consultant 
approved for such matters. 
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retain-it ®   

Maintenance Log 

Storm Water Management System 

Location:                                                                ID #: 

Date                                    Inspection Notes                                   Inspector 

 

 

 

 

 

 

Note the following conditions: 

Inlet Module 

Outlet Module 

Water Quality Module 

Oil Elbow 

Oil Accumulation 

Sedimentation Accumulation 

Trash and Debris Quantity 

Flow Conditions 

Flow Control Outlet Structure 

Overflow Pipe 
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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: Jul 28, 2019—Aug 
15, 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

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/27/2020
Page 2 of 3



Map Unit Legend

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

656 Udorthents-Urban land 
complex

3.4 100.0%

Totals for Area of Interest 3.4 100.0%
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Middlesex County, Massachusetts

656—Udorthents-Urban land complex

Map Unit Setting
National map unit symbol: 995k
Elevation: 0 to 3,000 feet
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 110 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 45 percent
Urban land: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Udorthents

Setting
Parent material: Loamy alluvium and/or sandy glaciofluvial deposits 

and/or loamy glaciolacustrine deposits and/or loamy marine 
deposits and/or loamy basal till and/or loamy lodgment till

Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Description of Urban Land

Setting
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Excavated and filled land

Minor Components

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

Map Unit Description: Udorthents-Urban land complex---Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/27/2020
Page 1 of 2



Merrimac
Percent of map unit: 5 percent
Landform: Plains, terraces
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Paxton
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Data Source Information

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

Map Unit Description: Udorthents-Urban land complex---Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/27/2020
Page 2 of 2
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Project Name: 105 Boston Post Road
Project Location: Sudbury, MA DESIGN YEAR: 2

K= 106 B= 17
FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

CLOSED DRAINAGE AREA- TO WEST OF UG-1

Grass 0.03 0.40
Pave 0.19 0.90

0.22 0.83 0.18 5 5 4.82 0.87
CB-7 HDPE 12 16 0.0063 0.01 3.66 4.66 0.24 0.69 3.22 0.08

Grass 0.01 0.40
Pave 0.21 0.90

0.23 0.87 0.20 5 5 4.82 0.95
CB-6 HDPE 12 7 0.0070 0.01 3.88 4.93 0.25 0.70 3.44 0.03

0.45 0.38 5.00 0.12 5.12 4.79 1.81
DMH-5 HDPE 18 107 0.0056 0.01 10.22 5.78 0.18 0.63 3.67 0.49

Grass 0.00 0.40
Pave 0.36 0.90

0.36 0.90 0.32 5 5 4.82 1.56
CB-5 HDPE 12 19 0.0100 0.01 4.63 5.90 0.34 0.76 4.50 0.07

Grass 0.00 0.40
Pave 0.11 0.90

0.11 0.90 0.09 5 5 4.82 0.46
CB-5 HDPE 18 10 0.0050 0.01 9.66 5.46 0.05 0.43 2.36 0.07

0.11 0.09 5.00 0.07 5.07 4.80 0.45
DMH-3 HDPE 12 110 0.0055 0.01 3.43 4.37 0.13 0.58 2.55 0.72

0.91 0.80 5.00 1.28 6.28 4.55 3.62
DMH-4 HDPE 18 11 0.0064 0.01 10.92 6.18 0.33 0.76 4.70 0.04

0.91 0.80 6.28 0.04 6.32 4.55 3.62
DMH-6 HDPE 18 8 0.0063 0.01 10.84 6.13 0.33 0.76 4.67 0.03

0.91 0.80 6.32 0.03 6.34 4.54 3.61
DMH-7 HDPE 18 30 0.0050 0.01 9.66 5.46 0.37 0.79 4.30 0.12

0.91 0.80 6.34 0.03 6.37 4.54 3.61
DMH-7 HDPE 18 10 0.0050 0.01 9.66 5.46 0.37 0.79 4.30 0.04

0.91 0.80 6.37 0.04 6.41 4.53 3.60
OGS-1 HDPE 18 7 0.0071 0.01 11.51 6.51 0.31 0.75 4.87 0.02

0.91 0.80 6.41 0.02 6.44 4.52 3.60
DMH-8 HDPE 18 7 0.0071 0.01 11.51 6.51 0.31 0.75 4.87 0.02

LOCATION LAND USE

Area #CB-7

CB-7
DMH 5

CLOSED DRAINAGE

Area #CB-6

CB-6
DMH 5

Area #CB-5

DMH-5
DMH-4

CB-5
DMH-4

DMH-6

DMH-6

DMH-7

DMH-4

Area #CB-4

CB-5
DMH-3

DMH-3
DMH-4

DMH-7
UG-1

DMH-7
OGS-1

OGS-1
DMH-8

DMH-8
UG-1



Project Location: Sudbury, MA DESIGN YEAR: 2
K= 106 B= 17

FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

LOCATION LAND USE

CLOSED DRAINAGE AREA- TO EAST OF UG-1

Grass 0.10 0.40
Pave 0.18 0.90

0.29 0.72 0.21 5 5 4.82 0.99
CB-9 HDPE 12 30 0.0050 0.01 3.28 4.17 0.30 0.74 3.09 0.16

Grass 0.00 0.40
Pave 0.05 0.90

0.05 0.90 0.04 5 5 4.82 0.20
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.06 0.47 1.94 0.09

Grass 0.00 0.40
Pave 0.09 0.90

0.09 0.90 0.08 5 5 4.82 0.39
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.12 0.56 2.35 0.07

0.14 0.12 5.00 0.16 5.16 4.78 0.58
DMH-1 HDPE 12 55 0.0050 0.01 3.28 4.17 0.18 0.63 2.64 0.35

0.42 0.33 5.16 0.51 5.67 4.68 1.53
DMH-12 HDPE 12 77 0.0052 0.01 3.34 4.25 0.46 0.83 3.55 0.36

Grass 0.00 0.40
Pave 0.13 0.90

0.13 0.90 0.12 5 5 6.00 0.70
CB-3 HDPE 12 37 0.0095 0.01 4.51 5.75 0.16 0.61 3.51 0.18

0.55 0.44 5.00 0.54 5.54 4.70 2.09
DMH-2 HDPE 18 38 0.0022 0.01 6.41 3.62 0.33 0.76 2.74 0.23

Grass 0.12 0.40
Pave 0.47 0.90

0.59 0.80 0.47 5 5 6.00 2.82
CB-8 HDPE 12 37 0.0095 0.01 4.51 5.75 0.62 0.91 5.25 0.12

1.14 0.91 5.00 0.35 5.35 4.74 4.33
DMH-11 HDPE 18 6 0.0083 0.01 12.44 7.04 0.35 0.77 5.43 0.02

1.14 0.91 5.00 0.02 5.02 4.81 4.40
DMH-10 HDPE 18 7 0.0071 0.01 11.51 6.51 0.38 0.79 5.16 0.02

1.14 0.91 5.00 0.02 5.02 4.81 4.40
OGS-2 HDPE 18 7 0.0071 0.01 11.51 6.51 0.38 0.79 5.16 0.02

1.14 0.91 5.00 0.02 5.02 4.81 4.40
DMH-10 HDPE 18 14 0.0071 0.01 11.51 6.51 0.38 0.79 5.16 0.05

Area #CB-9

CB-9
DMH 12

Area #CB-1

CB-1
DMH 1

DMH-1
DMH-12

Area #CB-2

CB-1
DMH 1

DMH-12
DMH-2

DMH-2
DMH-11

Area #CB-3

CB-3
DMH-2

Area #CB-8

CB-8
DMH-11

DMH-11
DMH-10

DMH-10
OGS-2

OGS-2
UG-1

DMH-10
UG-1



Project Name: 105 Boston Post Road
Project Location: Sudbury, MA DESIGN YEAR: 10

K= 170 B= 23
FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

CLOSED DRAINAGE AREA- TO WEST OF UG-1

Grass 0.03 0.40
Pave 0.19 0.90

0.22 0.83 0.18 5 5 6.07 1.09
CB-7 HDPE 12 16 0.0063 0.01 3.66 4.66 0.30 0.74 3.44 0.08

Grass 0.01 0.40
Pave 0.21 0.90

0.23 0.87 0.20 5 5 6.07 1.20
CB-6 HDPE 12 7 0.0070 0.01 3.88 4.93 0.31 0.75 3.68 0.03

0.45 0.38 5.00 0.11 5.11 6.05 2.29
DMH-5 HDPE 18 107 0.0056 0.01 10.22 5.78 0.22 0.68 3.92 0.45

Grass 0.00 0.40
Pave 0.36 0.90

0.36 0.90 0.32 5 5 6.07 1.96
CB-5 HDPE 12 19 0.0100 0.01 4.63 5.90 0.42 0.82 4.81 0.07

Grass 0.00 0.40
Pave 0.11 0.90

0.11 0.90 0.09 5 5 6.07 0.57
CB-5 HDPE 18 10 0.0050 0.01 9.66 5.46 0.06 0.46 2.52 0.07

0.11 0.09 5.00 0.07 5.07 6.06 0.57
DMH-3 HDPE 12 110 0.0055 0.01 3.43 4.37 0.17 0.62 2.72 0.67

0.91 0.80 5.00 1.19 6.19 5.82 4.63
DMH-4 HDPE 18 11 0.0064 0.01 10.92 6.18 0.42 0.82 5.05 0.04

0.91 0.80 6.19 0.04 6.23 5.82 4.63
DMH-6 HDPE 18 8 0.0063 0.01 10.84 6.13 0.43 0.82 5.02 0.03

0.91 0.80 6.23 0.03 6.26 5.81 4.62
DMH-7 HDPE 18 30 0.0050 0.01 9.66 5.46 0.48 0.85 4.62 0.11

0.91 0.80 6.26 0.03 6.28 5.81 4.62
DMH-7 HDPE 18 10 0.0050 0.01 9.66 5.46 0.48 0.85 4.62 0.04

0.91 0.80 6.28 0.04 6.32 5.80 4.61
OGS-1 HDPE 18 7 0.0071 0.01 11.51 6.51 0.40 0.80 5.23 0.02

0.91 0.80 6.32 0.02 6.34 5.79 4.61
DMH-8 HDPE 18 7 0.0071 0.01 11.51 6.51 0.40 0.80 5.23 0.02

LOCATION LAND USE

Area #CB-7

CB-7
DMH 5

CLOSED DRAINAGE

Area #CB-6

CB-6
DMH 5

Area #CB-5

DMH-5
DMH-4

CB-5
DMH-4

DMH-6

DMH-6

DMH-7

DMH-4

Area #CB-4

CB-5
DMH-3

DMH-3
DMH-4

DMH-7
UG-1

DMH-7
OGS-1

OGS-1
DMH-8

DMH-8
UG-1



Project Location: Sudbury, MA DESIGN YEAR: 10
K= 170 B= 23

FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

LOCATION LAND USE

CLOSED DRAINAGE AREA- TO EAST OF UG-1

Grass 0.10 0.40
Pave 0.18 0.90

0.29 0.72 0.21 5 5 6.07 1.25
CB-9 HDPE 12 30 0.0050 0.01 3.28 4.17 0.38 0.79 3.30 0.15

Grass 0.00 0.40
Pave 0.05 0.90

0.05 0.90 0.04 5 5 6.07 0.25
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.08 0.50 2.07 0.08

Grass 0.00 0.40
Pave 0.09 0.90

0.09 0.90 0.08 5 5 6.07 0.49
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.15 0.60 2.51 0.07

0.14 0.12 5.00 0.15 5.15 6.04 0.73
DMH-1 HDPE 12 55 0.0050 0.01 3.28 4.17 0.22 0.68 2.83 0.32

0.42 0.33 5.15 0.48 5.62 5.94 1.94
DMH-12 HDPE 12 77 0.0052 0.01 3.34 4.25 0.58 0.89 3.80 0.34

Grass 0.00 0.40
Pave 0.13 0.90

0.13 0.90 0.12 5 5 6.00 0.70
CB-3 HDPE 12 37 0.0095 0.01 4.51 5.75 0.16 0.61 3.51 0.18

0.55 0.44 5.00 0.51 5.51 5.96 2.65
DMH-2 HDPE 18 38 0.0022 0.01 6.41 3.62 0.41 0.81 2.94 0.22

Grass 0.12 0.40
Pave 0.47 0.90

0.59 0.80 0.47 5 5 6.00 2.82
CB-8 HDPE 12 37 0.0095 0.01 4.51 5.75 0.62 0.91 5.25 0.12

1.14 0.91 5.00 0.33 5.33 6.00 5.48
DMH-11 HDPE 18 6 0.0083 0.01 12.44 7.04 0.44 0.83 5.81 0.02

1.14 0.91 5.00 0.02 5.02 6.07 5.54
DMH-10 HDPE 18 7 0.0071 0.01 11.51 6.51 0.48 0.85 5.52 0.02

1.14 0.91 5.00 0.02 5.02 6.07 5.54
OGS-2 HDPE 18 7 0.0071 0.01 11.51 6.51 0.48 0.85 5.52 0.02

1.14 0.91 5.00 0.02 5.02 6.07 5.54
DMH-10 HDPE 18 14 0.0071 0.01 11.51 6.51 0.48 0.85 5.52 0.04

Area #CB-9

CB-9
DMH 12

Area #CB-1

CB-1
DMH 1

DMH-1
DMH-12

Area #CB-2

CB-1
DMH 1

DMH-12
DMH-2

DMH-2
DMH-11

Area #CB-3

CB-3
DMH-2

Area #CB-8

CB-8
DMH-11

DMH-11
DMH-10

DMH-10
OGS-2

OGS-2
UG-1

DMH-10
UG-1



Project Name: 105 Boston Post Road
Project Location: Sudbury, MA DESIGN YEAR: 25

K= 230 B= 30
FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

CLOSED DRAINAGE AREA- TO WEST OF UG-1

Grass 0.03 0.40
Pave 0.19 0.90

0.22 0.83 0.18 5 5 6.57 1.18
CB-7 HDPE 12 16 0.0063 0.01 3.66 4.66 0.32 0.75 3.52 0.08

Grass 0.01 0.40
Pave 0.21 0.90

0.23 0.87 0.20 5 5 6.57 1.30
CB-6 HDPE 12 7 0.0070 0.01 3.88 4.93 0.34 0.76 3.76 0.03

0.45 0.38 5.00 0.11 5.11 6.55 2.48
DMH-5 HDPE 18 107 0.0056 0.01 10.22 5.78 0.24 0.69 4.01 0.44

Grass 0.00 0.40
Pave 0.36 0.90

0.36 0.90 0.32 5 5 6.57 2.12
CB-5 HDPE 12 19 0.0100 0.01 4.63 5.90 0.46 0.84 4.92 0.06

Grass 0.00 0.40
Pave 0.11 0.90

0.11 0.90 0.09 5 5 6.57 0.62
CB-5 HDPE 18 10 0.0050 0.01 9.66 5.46 0.06 0.47 2.58 0.06

0.11 0.09 5.00 0.06 5.06 6.56 0.62
DMH-3 HDPE 12 110 0.0055 0.01 3.43 4.37 0.18 0.64 2.79 0.66

0.91 0.80 5.00 1.17 6.17 6.36 5.06
DMH-4 HDPE 18 11 0.0064 0.01 10.92 6.18 0.46 0.84 5.18 0.04

0.91 0.80 6.17 0.04 6.20 6.35 5.05
DMH-6 HDPE 18 8 0.0063 0.01 10.84 6.13 0.47 0.84 5.15 0.03

0.91 0.80 6.20 0.03 6.23 6.35 5.05
DMH-7 HDPE 18 30 0.0050 0.01 9.66 5.46 0.52 0.87 4.74 0.11

0.91 0.80 6.23 0.03 6.25 6.34 5.05
DMH-7 HDPE 18 10 0.0050 0.01 9.66 5.46 0.52 0.87 4.74 0.04

0.91 0.80 6.25 0.04 6.29 6.34 5.04
OGS-1 HDPE 18 7 0.0071 0.01 11.51 6.51 0.44 0.82 5.37 0.02

0.91 0.80 6.29 0.02 6.31 6.33 5.04
DMH-8 HDPE 18 7 0.0071 0.01 11.51 6.51 0.44 0.82 5.37 0.02

LOCATION LAND USE

Area #CB-7

CB-7
DMH 5

CLOSED DRAINAGE

Area #CB-6

CB-6
DMH 5

Area #CB-5

DMH-5
DMH-4

CB-5
DMH-4

DMH-6

DMH-6

DMH-7

DMH-4

Area #CB-4

CB-5
DMH-3

DMH-3
DMH-4

DMH-7
UG-1

DMH-7
OGS-1

OGS-1
DMH-8

DMH-8
UG-1



Project Location: Sudbury, MA DESIGN YEAR: 25
K= 230 B= 30

FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

LOCATION LAND USE

CLOSED DRAINAGE AREA- TO EAST OF UG-1

Grass 0.10 0.40
Pave 0.18 0.90

0.29 0.72 0.21 5 5 6.57 1.35
CB-9 HDPE 12 30 0.0050 0.01 3.28 4.17 0.41 0.81 3.38 0.15

Grass 0.00 0.40
Pave 0.05 0.90

0.05 0.90 0.04 5 5 6.57 0.27
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.08 0.51 2.12 0.08

Grass 0.00 0.40
Pave 0.09 0.90

0.09 0.90 0.08 5 5 6.57 0.53
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.16 0.62 2.57 0.06

0.14 0.12 5.00 0.14 5.14 6.54 0.80
DMH-1 HDPE 12 55 0.0050 0.01 3.28 4.17 0.24 0.69 2.90 0.32

0.42 0.33 5.14 0.46 5.61 6.46 2.11
DMH-12 HDPE 12 77 0.0052 0.01 3.34 4.25 0.63 0.92 3.90 0.33

Grass 0.00 0.40
Pave 0.13 0.90

0.13 0.90 0.12 5 5 6.00 0.70
CB-3 HDPE 12 37 0.0095 0.01 4.51 5.75 0.16 0.61 3.51 0.18

0.55 0.44 5.00 0.51 5.51 6.48 2.88
DMH-2 HDPE 18 38 0.0022 0.01 6.41 3.62 0.45 0.83 3.01 0.21

Grass 0.12 0.40
Pave 0.47 0.90

0.59 0.80 0.47 5 5 6.00 2.82
CB-8 HDPE 12 37 0.0095 0.01 4.51 5.75 0.62 0.91 5.25 0.12

1.14 0.91 5.00 0.33 5.33 6.51 5.95
DMH-11 HDPE 18 6 0.0083 0.01 12.44 7.04 0.48 0.85 5.95 0.02

1.14 0.91 5.00 0.02 5.02 6.57 6.00
DMH-10 HDPE 18 7 0.0071 0.01 11.51 6.51 0.52 0.87 5.64 0.02

1.14 0.91 5.00 0.02 5.02 6.57 6.00
OGS-2 HDPE 18 7 0.0071 0.01 11.51 6.51 0.52 0.87 5.64 0.02

1.14 0.91 5.00 0.02 5.02 6.57 6.00
DMH-10 HDPE 18 14 0.0071 0.01 11.51 6.51 0.52 0.87 5.64 0.04

Area #CB-9

CB-9
DMH 12

Area #CB-1

CB-1
DMH 1

DMH-1
DMH-12

Area #CB-2

CB-1
DMH 1

DMH-12
DMH-2

DMH-2
DMH-11

Area #CB-3

CB-3
DMH-2

Area #CB-8

CB-8
DMH-11

DMH-11
DMH-10

DMH-10
OGS-2

OGS-2
UG-1

DMH-10
UG-1



Project Name: 105 Boston Post Road
Project Location: Sudbury, MA DESIGN YEAR: 50

K= 250 B= 27
FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

CLOSED DRAINAGE AREA- TO WEST OF UG-1

Grass 0.03 0.40
Pave 0.19 0.90

0.22 0.83 0.18 5 5 7.81 1.41
CB-7 HDPE 12 16 0.0063 0.01 3.66 4.66 0.38 0.79 3.70 0.07

Grass 0.01 0.40
Pave 0.21 0.90

0.23 0.87 0.20 5 5 7.81 1.55
CB-6 HDPE 12 7 0.0070 0.01 3.88 4.93 0.40 0.80 3.96 0.03

0.45 0.38 5.00 0.10 5.10 7.79 2.94
DMH-5 HDPE 18 107 0.0056 0.01 10.22 5.78 0.29 0.73 4.22 0.42

Grass 0.00 0.40
Pave 0.36 0.90

0.36 0.90 0.32 5 5 7.81 2.52
CB-5 HDPE 12 19 0.0100 0.01 4.63 5.90 0.54 0.88 5.18 0.06

Grass 0.00 0.40
Pave 0.11 0.90

0.11 0.90 0.09 5 5 7.81 0.74
CB-5 HDPE 18 10 0.0050 0.01 9.66 5.46 0.08 0.50 2.71 0.06

0.11 0.09 5.00 0.06 5.06 7.80 0.74
DMH-3 HDPE 12 110 0.0055 0.01 3.43 4.37 0.21 0.67 2.93 0.63

0.91 0.80 5.00 1.11 6.11 7.55 6.01
DMH-4 HDPE 18 11 0.0064 0.01 10.92 6.18 0.55 0.88 5.44 0.03

0.91 0.80 6.11 0.03 6.14 7.54 6.00
DMH-6 HDPE 18 8 0.0063 0.01 10.84 6.13 0.55 0.88 5.41 0.02

0.91 0.80 6.14 0.02 6.17 7.54 6.00
DMH-7 HDPE 18 30 0.0050 0.01 9.66 5.46 0.62 0.91 4.98 0.10

0.91 0.80 6.17 0.02 6.19 7.53 5.99
DMH-7 HDPE 18 10 0.0050 0.01 9.66 5.46 0.62 0.91 4.98 0.03

0.91 0.80 6.19 0.03 6.23 7.52 5.99
OGS-1 HDPE 18 7 0.0071 0.01 11.51 6.51 0.52 0.87 5.64 0.02

0.91 0.80 6.23 0.02 6.25 7.52 5.98
DMH-8 HDPE 18 7 0.0071 0.01 11.51 6.51 0.52 0.87 5.64 0.02

LOCATION LAND USE

Area #CB-7

CB-7
DMH 5

CLOSED DRAINAGE

Area #CB-6

CB-6
DMH 5

Area #CB-5

DMH-5
DMH-4

CB-5
DMH-4

DMH-6

DMH-6

DMH-7

DMH-4

Area #CB-4

CB-5
DMH-3

DMH-3
DMH-4

DMH-7
UG-1

DMH-7
OGS-1

OGS-1
DMH-8

DMH-8
UG-1



Project Location: Sudbury, MA DESIGN YEAR: 50
K= 250 B= 27

FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

LOCATION LAND USE

CLOSED DRAINAGE AREA- TO EAST OF UG-1

Grass 0.10 0.40
Pave 0.18 0.90

0.29 0.72 0.21 5 5 7.81 1.60
CB-9 HDPE 12 30 0.0050 0.01 3.28 4.17 0.49 0.85 3.55 0.14

Grass 0.00 0.40
Pave 0.05 0.90

0.05 0.90 0.04 5 5 7.81 0.32
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.10 0.54 2.23 0.07

Grass 0.00 0.40
Pave 0.09 0.90

0.09 0.90 0.08 5 5 7.81 0.63
CB-1 HDPE 12 10 0.0050 0.01 3.28 4.17 0.19 0.65 2.70 0.06

0.14 0.12 5.00 0.14 5.14 7.78 0.95
DMH-1 HDPE 12 55 0.0050 0.01 3.28 4.17 0.29 0.73 3.04 0.30

0.42 0.33 5.14 0.44 5.58 7.67 2.51
DMH-12 HDPE 12 77 0.0052 0.01 3.34 4.25 0.75 0.96 4.10 0.31

Grass 0.00 0.40
Pave 0.13 0.90

0.13 0.90 0.12 5 5 6.00 0.70
CB-3 HDPE 12 37 0.0095 0.01 4.51 5.75 0.16 0.61 3.51 0.18

0.55 0.44 5.00 0.49 5.49 7.69 3.42
DMH-2 HDPE 18 38 0.0022 0.01 6.41 3.62 0.53 0.87 3.16 0.20

Grass 0.12 0.40
Pave 0.47 0.90

0.59 0.80 0.47 5 5 6.00 2.82
CB-8 HDPE 12 37 0.0095 0.01 4.51 5.75 0.62 0.91 5.25 0.12

1.14 0.91 5.00 0.32 5.32 7.74 7.07
DMH-11 HDPE 18 6 0.0083 0.01 12.44 7.04 0.57 0.89 6.26 0.02

1.14 0.91 5.00 0.02 5.02 7.81 7.14
DMH-10 HDPE 18 7 0.0071 0.01 11.51 6.51 0.62 0.91 5.94 0.02

1.14 0.91 5.00 0.02 5.02 7.81 7.13
OGS-2 HDPE 18 7 0.0071 0.01 11.51 6.51 0.62 0.91 5.94 0.02

1.14 0.91 5.00 0.02 5.02 7.81 7.14
DMH-10 HDPE 18 14 0.0071 0.01 11.51 6.51 0.62 0.91 5.94 0.04

Area #CB-9

CB-9
DMH 12

Area #CB-1

CB-1
DMH 1

DMH-1
DMH-12

Area #CB-2

CB-1
DMH 1

DMH-12
DMH-2

DMH-2
DMH-11

Area #CB-3

CB-3
DMH-2

Area #CB-8

CB-8
DMH-11

DMH-11
DMH-10

DMH-10
OGS-2

OGS-2
UG-1

DMH-10
UG-1



Project Name: 105 Boston Post Road
Project Location: Sudbury, MA DESIGN YEAR: 100

K= 290 B= 31
FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n

Q(f) 
(cfs)

V(f) 
(fps) Q/Q(f) V/V(f) V (fps) L/V (min)

CLOSED DRAINAGE AREA- TO WEST OF UG-1

Grass 0.03 0.40
Pave 0.19 0.90

0.22 0.83 0.18 5 5 8.06 1.45
CB-7 HDPE 12 16 0.0063 0.01 3.66 4.66 0.40 0.80 3.73 0.07

Grass 0.01 0.40
Pave 0.21 0.90

0.23 0.87 0.20 5 5 8.06 1.59
CB-6 HDPE 12 7 0.0070 0.01 3.88 4.93 0.41 0.81 3.99 0.03

0.45 0.38 5.00 0.10 5.10 8.03 3.04
DMH-5 HDPE 18 107 0.0056 0.01 10.22 5.78 0.30 0.74 4.26 0.42

Grass 0.00 0.40
Pave 0.36 0.90

0.36 0.90 0.32 5 5 8.06 2.60
CB-5 HDPE 12 19 0.0100 0.01 4.63 5.90 0.56 0.89 5.22 0.06

Grass 0.00 0.40
Pave 0.11 0.90

0.11 0.90 0.09 5 5 8.06 0.76
CB-5 HDPE 18 10 0.0050 0.01 9.66 5.46 0.08 0.50 2.74 0.06

0.11 0.09 5.00 0.06 5.06 8.04 0.76
DMH-3 HDPE 12 110 0.0055 0.01 3.43 4.37 0.22 0.68 2.96 0.62

0.91 0.80 5.00 1.10 6.10 7.82 6.22
DMH-4 HDPE 18 11 0.0064 0.01 10.92 6.18 0.57 0.89 5.50 0.03

0.91 0.80 6.10 0.03 6.13 7.81 6.21
DMH-6 HDPE 18 8 0.0063 0.01 10.84 6.13 0.57 0.89 5.46 0.02

0.91 0.80 6.13 0.02 6.16 7.80 6.21
DMH-7 HDPE 18 30 0.0050 0.01 9.66 5.46 0.64 0.92 5.03 0.10

0.91 0.80 6.16 0.02 6.18 7.80 6.21
DMH-7 HDPE 18 10 0.0050 0.01 9.66 5.46 0.64 0.92 5.03 0.03

0.91 0.80 6.18 0.03 6.21 7.79 6.20
OGS-1 HDPE 18 7 0.0071 0.01 11.51 6.51 0.54 0.88 5.70 0.02

0.91 0.80 6.21 0.02 6.24 7.79 6.20
DMH-8 HDPE 18 7 0.0071 0.01 11.51 6.51 0.54 0.87 5.70 0.02

LOCATION LAND USE

Area #CB-7

CB-7
DMH 5

CLOSED DRAINAGE

Area #CB-6

CB-6
DMH 5

Area #CB-5

DMH-5
DMH-4

CB-5
DMH-4

DMH-6

DMH-6

DMH-7

DMH-4

Area #CB-4

CB-5
DMH-3

DMH-3
DMH-4

DMH-7
UG-1

DMH-7
OGS-1

OGS-1
DMH-8

DMH-8
UG-1



Project Location: Sudbury, MA DESIGN YEAR: 100
K= 290 B= 31

FLOW TIME (MIN) FLOW PIPE DESIGN

Description From To Cover Increm. Total C CA
Total 
CA

To 
Inlet In Pipe Tc I (iph) Q (cfs) Pipe Sz (in) L (ft) Slope n
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CLOSED DRAINAGE AREA- TO EAST OF UG-1

Grass 0.10 0.40
Pave 0.18 0.90

0.29 0.72 0.21 5 5 8.06 1.65
CB-9 HDPE 12 30 0.0050 0.01 3.28 4.17 0.51 0.86 3.58 0.14

Grass 0.00 0.40
Pave 0.05 0.90
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1.0 CONTACT INFORMATION/RESPONSIBLE PARTIES 
 

1.1 OPERATOR(S)/ SUBCONTRACTORS 
 
  Operator(s) 

Company: TBD 

Name:   

Address:  

City:  State:  ZIP Code:  

Telephone:  
 Email:  

 
Company: TBD 

Name:    

Address:   

City:   State:   ZIP Code:   

Telephone:   Email:   
 

 
  Subcontractor(s) 

Company: TBD 

Name:    

Address:   

City:   State:   ZIP Code:   

Telephone:   Email:   

Area of Control: Site Work Contractor  
 

  24-Hour Emergency Contact 
Company:   

Name:   

Telephone:   
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1.2 STORMWATER TEAM 
  
 SWPPP Preparer 

Company: Crocker Design Group 

Name:  Gabe Crocker 

Address: 2 Sharp Street Unit 2 

City: Hingham State: MA ZIP Code: 02043 

Telephone: 781-919-0808 Email: Gabecrocker@crockerdesigngroup.com 
 
 Personnel Responsible for Installation & Maintenance of Stormwater   
 BMPs   

Company: TBD 

Name:    

Address:  

City:   State:   ZIP Code:   

Telephone:  Email:   
 
 Inspection Personnel 

Company:  Herb Chambers 

Name:    

Address:  105 Boston Post Road – Route 20 
City:  Sudbury State: MA ZIP Code:  01776 
Telephone:   Email:   

 
 Personnel Responsible for Taking Corrective Actions 

Company: Herb Chambers 

Name:    

Address: 105 Boston Post Road – Route 20 

City: Sudbury State:  
MA ZIP Code: 01776 

Telephone:   Email:   
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2.0 SITE EVALUATION, ASSESSMENT AND PLANNING 

 
2.1 PROJECT/SITE INFORMATION 
 

Project/Site Name: Herb Chambers of Sudbury 

Project Street/Location:  105 Boston Post Road – Route 20 

City: Sudbury State: MA ZIP Code: 01776 

County or Similar Subdivision: Middlesex 
 

Latitude: 42.362550° Longitude: -71.392222° 
Method for Determining Latitude/Longitude:  
           USGS Topographic Map (specify scale: _________) 
           EPA Website 
           GPS 
           Other (please specify): __Google Earth____ 
 
Horizontal Reference Datum:  
             NAD 27                       WGS 84 
             NAD 83                       Unknown 
 

 
 

Is the project located on Indian country lands, or located on a property of religious of 
cultural significance to an Indian tribe?     Yes   No 
 
If yes, provide the name of the Indian tribe associated with the area of Indian country 
(including the name of Indian reservation if applicable), or if not in Indian country, provide 
the name of the Indian tribe associated with the property:  
 
______________________________________________________ 

 

Is this project considered a federal facility?    Yes   No 
 

Are you applying for permit coverage as a “federal operator” as defined in Appendix A of 
the 2017 CGP?         Yes        No 

 
 NPDES project or permit tracking number: TBD 
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2.1.1 Emergency-Related Projects 
 

Is this project in response to a public emergency?    Yes   No 
 
If yes, document the cause of the public emergency (e.g., natural disaster, extreme 
flooding conditions), information substantiating its occurrence (e.g., state disaster 
declaration), and a description of the construction necessary to reestablish effective 
public services: 

 
 
2.2 NATURE AND SEQUENCE OF CONSTRUCTION ACTIVITY 

 
2.2.1 Function of the Construction Activity 

 
Function of the construction activity: 

 Single-Family Residential   Commercial 

 Multi-Family Residential   Industrial  

 Institutional    Highway or Road Construction 

 Utility  Other (please specify): ______         
 
2.2.2 Building Demolition 

Will there be demolition of any structure built or renovated before January 1, 
1980?                                                                Yes   No 
  
If yes, do any of the structures being demolished have at least 10,000 square feet 
of floor space?                                                 Yes   No 
 

2.2.3 Agricultural Land 
 
Was the pre-development land use used for agriculture?        Yes   No 

 
2.2.4 Estimated Project Dates 

 
Estimated Project Start Date: TBD 
Estimated Project Completion Date: TBD 
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Estimated Timeline of 

Activity Construction Activity and BMP Descriptions 

TBD 2021 – TBD 
2021 

Before any site grading activities begin 
1. Stake Limit of Construction.  Workers shall be informed 

that no construction activity is to occur beyond this limit 
at any time.   

2. Delineate the limit of the natural buffer to be maintained 
with flags, tape or other similar device.   

3. Clear vegetation as necessary within the limits of 
construction.  A stockpile of wood chips from tree 
cutting shall be left on site for stabilization. 

4. Grub the areas where erosion controls are required, 
removing stumps and roots as necessary.  The existing 
ground surface shall be disturbed as little as possible 
prior to the start of construction. 

5. Install erosion controls as shown on the plans.  
6. Install storm drain inlet protection. 
7. Construct stabilized construction exits. 
8. Install temporary sanitary facilities and trash facilities. 

TBD 2021 –  
TBD 2021 

Site grading 
1. Begin site clearing and grubbing operations. 
2. Strip site to subsurface. All organics and subsoil shall 

be stripped and properly disposed of. 
3. Install silt fences around any stockpile and cover 

stockpiles. 
4. Disturbed areas where construction will cease for 

more than 14 days shall be stabilized with erosion 
controls. 

5. Install retaining walls. 
TBD 2021 – 
TBD 2021 

 

Parking Lot/Site Drainage Construction. 
1. Install underground utilities and their structures. 
2. Install permanent drainage structures and piping. 
3. Install subgrade and bituminous pavement. 
4. Install subgrade and permeable pavement. 
5. Plant trees and shrubs as noted on plans by (date 

TBD). 
6. Seed and stabilize areas outside of pavement. 
7. Remove all temporary control BMP’s and stabilize 

any areas disturbed by the removal of erosion 
controls. 

8. Monitor stabilized areas until final stabilization is 
reached. 
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2.3 SOILS, SLOPES, VEGETATION, AND CURRENT DRAINAGE PATTERNS 
 

Soil type(s): The Natural Resources Conservation Service (NRCS) lists the entirety of on-
site soil as Udorthents-Urban land complex. 
 
Slopes: Slopes on site vary from 0% to 15%. 
 
Drainage Patterns: Runoff from the site currently drains to two locations. The northern 
portion of the site (entryway) drains to the north towards the main roadway, and the 
remaining southern portion of the site drains to the south to an existing wetland system. 
 
Vegetation: Vegetation on site consists of primarily native trees, shrubs, and grasses typical 
of woodland areas in Sudbury. 

 
2.4 CONSTRUCTION SITE ESTIMATES 
 

Total property area:        3.4 acres 
 
Approximate construction site area to be disturbed for parking lot:  2.62 acres 

 
Percentage impervious area before construction:    60.10% 

 
Runoff coefficient before construction:     89 

 
Percentage impervious area after construction of parking/inventory lot: 56.46 % 

 
Runoff coefficient after construction:      90 

 
2.5 DISCHARGE INFORMATION 
  

2.5.1 Description of Receiving Storm Sewer Systems 
 

Does your project/site discharge stormwater into a Municipal Separate Storm 
Sewer System (MS4)?     Yes        No 
 

2.5.2 Receiving Waters 
 

Off-site Wetlands 
 

2.5.3 Impaired Waters/ TMDLs 
 

Has the surface water been listed as “impaired?”  Yes        No 
 
If yes, list the pollutant(s) causing the impairment:   



Herb Chambers Jaguar/Land Rover of Sudbury 
Stormwater Pollution Prevention Plan 

Sudbury, Massachusetts 
   

  Site Evaluation, Assessment and Planning 7 

 
Describe the method(s) used to determine whether or not your project site 
discharges to an impaired water: 
 
Has a TMDL been completed?    Yes        No 
 
If yes, list the title of the TMDL document: 
 
List the pollutant(s) for which there is a TMDL:  
 

2.5.4 Tier 2, 2.5, or 3 Waters  
 

Is this surface water designated as a Tier 2, 2.5 or 3 water?  Yes   No 
 
If yes specify which Tier the surface water is designated as:  
      Tier 2       Tier 2.5    Tier 3 

 
2.6 UNIQUE SITE FEATURES AND SENSITIVE AREAS 
 

There is a Bordering Vegetated Wetland to the South of the proposed site, and the project 
is within the buffer zone. The NHESP also identifies a portion of the site as within an 
Estimated Habitat of Rare Wildlife that includes a potential vernal pool to the south of the 
site within the wetland area.  

 
2.7 CONSTRUCTION SUPPORT ACTIVITIES 

 
Construction support activities are not required for the project.  
 

2.8 POTENTIAL SOURCES OF POLLUTION 
 
2.8.1 Potential Sources of Sediment 

 
• Clearing and grubbing operations 
• Grading and site excavation operations 
• Vehicle tracking 
• Topsoil stripping and stockpiling 
• Landscaping operations 

 
2.8.2 Potential Sources of Non-Sediment Pollutants 

 
• Combined Staging Area — small fueling activities, minor equipment 

maintenance, sanitary facilities, and hazardous waste storage. 
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• Materials Storage Area — general building materials, solvents, adhesives, 
paving materials, paints, aggregates, trash, and so on. 

• Construction Activity — paving, curb/gutter installation, concrete pouring and 
building construction 

• Concrete Washout Area 
 

Material/ 
Chemical 

Physical Description Stormwater Pollutants Location[1] 

Pesticides 
Various colored to 
colorless liquid, powder, 
pellets, or grains 

Chlorinated hydrocarbons, 
organophosphates, 
carbamates, arsenic 

Herbicides used for 
noxious weed 
control 

[2]Fertilizer Liquid or solid grains Nitrogen, phosphorous Newly seeded areas 

Cleaning 
solvents 

Colorless, blue, or 
yellow-green liquid 

Perchloroethylene, methylene 
chloride, trichloroethylene, 
petroleum 
distillates 

No equipment 
cleaning allowed in 
project limits 

Asphalt Black solid Oil, petroleum distillates Streets, parking 
areas, and roofing 

Glue/ 
adhesives White or yellow liquid Polymers, epoxies Building 

construction 

Paints Various colored liquids 
Metal oxides, stoddard 
solvent, talc, calcium 
carbonate, arsenic 

Building 
construction 

Curing 
compounds Creamy white liquid Naphtha Curb and gutter, 

walkways 

Wood 
preservatives 

Clear amber or dark 
brown liquid 

Stoddard solvent, petroleum 
distillates, arsenic, copper, 
chromium 

Timber pads and 
building 
construction 

Hydraulic 
oil/fluids 

Brown oily petroleum 
hydrocarbon Mineral oil 

Leaks or broken 
hoses from 
equipment 

Gasoline 
Colorless, pale brown or 
pink petroleum 
hydrocarbon 

Benzene, ethyl benzene, 
toluene, xylene, MTBE 

Secondary 
containment/staging 
area 

Diesel Fuel Clear, blue-green to 
yellow liquid 

Petroleum distillate, oil & 
grease, naphthalene, xylenes 

Secondary 
containment/staging 
area 

Kerosene Pale yellow liquid 
petroleum hydrocarbon 

Coal oil, petroleum 
distillates 

Secondary 
containment/staging 
area 

Antifreeze/ 
coolant 

Clear green/yellow 
liquid 

Ethylene glycol, propylene 
glycol, heavy metals 
(copper, lead, zinc) 

Leaks or broken  
hoses from 
equipment 

Sanitary 
toilets Various colored liquid Bacteria, parasites, and 

viruses Staging area 

[1] Area where material/chemical is used on-site. 
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[2] Use of fertilizers containing nitrogen and/ or phosphorus in ratios greater than recommended 
 by the manufacture must be documented.  
 
2.9 SITE PLANS 
 

The Topographic Plan shows the undeveloped site and its current features.  The Site Plans 
show the developed site.   
 
These Site Plans include: 

 Delineation of construction phasing, if applicable 
 Areas of soil disturbance and areas that will not be disturbed 
  Direction(s) of stormwater flow and approximate slopes before and after major  

 grading activities 
 Natural features to be preserved 
 Locations of major structural and non-structural BMPs identified in the SWPPP 
 Location(s) of sediment, soil or other construction materials will be stockpiled  
 Locations of stabilization measures 
 Locations of off-site material, waste, borrow, or equipment storage areas 
 Location of all waters of the U.S., including wetlands on or near the site. Indicate 

 if water bodies are listed as impaired, or are identified as Tier 2, 2.5 or 3 waters.   
 Boundary lines of any natural buffers,  
 Locations of stormwater discharges and/ or authorized non-stormwater will be   
discharged to surface  water(s) 

 Locations of storm drain inlets and stormwater control measures on the site and in 
 the immediate vicinity of the site 

 Locations of all pollutant-generating activities 
 Locations where polymers, flocculants, or other treatment chemicals will be used 

 and stored 
 Areas of federally listed critical habitat for endangered or threatened species  

 
 See Appendix B: Site Plans
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3.0 COMPLIANCE WITH APPLICABLE FEDERAL & STATE REQUIREMENTS 
 
3.1 ENDANGERED SPECIES CERTIFICATION 

 
Are endangered or threatened species and critical habitats on or near the project area? 

 Yes  No 
 
 Describe how this determination was made: 

In a report filed from DGT Associates in November of 2020 the Natural Heritage 
Endangered Species was investigated. The following information was gathered. 
According to the latest Mass. Division of Fisheries and Wildlife – Natural Heritage 
Program mapping, the southeastern portion of the site is labeled as an area of 
“Priority Habitat of Rare Species” (PH 1434). This same area is identified as an 
area of “Estimated Habitat of Rare Wetland Wildlife”.  
 
There are no “Certified Vernal Pools” within the Habitat. The NHESP does identify 
the small ponding area on the abutting property off the site to the south within the 
wetland area as a “Potential Vernal Pool”. 

  
 

If yes, describe or refer to documentation that determines the likelihood of an impact on 
the identified species and/or habitat and the steps taken to address that impact. 
 
The proposed site does not go beyond the limits of the existing developed boundaries of 
the property. Stormwater management and treatment is proposed to be improved through 
the use of water quality units, underground detention structures, and permeable pavement, 
The proposed project will not negatively impact, but will be an improvement to the Habitat.  

  
 
3.2 HISTORIC PRESERVATION 
 

Step 1 
Will stormwater controls that require subsurface earth disturbance be installed on the site? 
          Yes  No 
 
Step 2 
If you answered yes in Step 1, have prior surveys or evaluations conducted on the site 
already determined that historic properties do not exist, or that prior disturbances at the site 
have precluded the existence of historic properties?       
          Yes  No 
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Step 3 
If you answered no in Step 2, has it been determined that the installation of subsurface 
earth-disturbing stormwater controls will have no effect on historic properties?   
          Yes  No 
 
If yes, provide documentation of the basis for your determination.   

 
Step 4 
If you answered no in Step 3, did the State Historic Preservation Officer (SHPO), Tribal 
Historic Preservation Office (THPO), or other tribal representative (whichever applies) 
respond within 15 calendar days to indicate whether the subsurface earth disturbances 
caused by the installation of stormwater controls affect historic properties? 
            Yes No 
 
If no, no further documentation is required. If yes, describe the nature of their response 
and include documentation in the Appendix: 
 

  Written indication that adverse effects to historic properties from the installation 
of stormwater controls can be mitigated by agreed upon actions.   

 
  No agreement has been reached regarding measures to mitigate effects to historic 
properties from the installation of stormwater controls.   

 
  Other:   

 
3.3 SAFE DRINKING WATER ACT UNDERGROUND INJECTION CONTROL 

REQUIREMENTS 
 

Do you plan to install any of the following controls?   
 

   Infiltration trenches (if stormwater is directed to any bored, drilled, driven shaft or 
dug hole that is deeper than its widest surface dimension, or has a subsurface fluid 
distribution system) 

 
  Commercially manufactured pre-cast or pre-built proprietary subsurface detention 

vaults, chambers, or other devices designed to capture and infiltrate stormwater flow 
 

   Drywells, seepage pits, or improved sinkholes (if stormwater is directed to any bored, 
drilled, driven shaft or dug hole that is deeper than its widest surface dimension, or 
has a subsurface fluid distribution system) 

 



Herb Chambers Jaguar/Land Rover of Sudbury 
Stormwater Pollution Prevention Plan 

Sudbury, Massachusetts 
   

 Compliance with Applicable Federal & State Requirements 12 

If yes, attach documentation of contact between you and the applicable state agency or 
EPA Regional Office responsible for implementing the requirements for underground 
injection wells in the Safe Drinking Water Act and EPA’s implementing regulations at 40 
CFR Parts 144-147.  

 
 
 
3.4 APPLICABLE STATE OR LOCAL PROGRAMS 
 

This SWPPP complies with the requirements of Standard 8 of the Massachusetts 
Department of Environmental Protection Stormwater Handbook, which states: 
 
A plan to control construction-related impacts, including erosion, sedimentation, and other 
pollutant sources during construction and land disturbance activities (construction period 
erosion, sedimentation, and pollution prevention plans) shall be developed and 
implemented.     
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4.0 EROSION AND SEDIMENT CONTROL BMPS 
 
This SWPPP contains a listing of the erosion and sediment control best management 
practices (BMPs) that will be implemented to control pollutants in stormwater discharges.  
The BMPs are categorized under one of the areas of BMP activity as described below: 
 

• Natural Buffers or Equivalent Sediment Controls  
• Minimize disturbed area and protect natural features and soil 
• Phased construction activity 
• Control stormwater flowing onto and through the project 
• Stabilize soils 
• Protect slopes 
• Protect storm drain inlets 
• Establish perimeter controls and sediment barriers 
• Retain sediment on-site and control dewatering practices 
• Establish stabilized construction exits 

 
4.1 NATURAL BUFFERS OR EQUIVALENT SEDIMENT CONTROLS 

 
Are there any surface waters located within 50 feet of your construction disturbances that 
receive stormwater discharges from the site?    Yes        No 
 
If yes, check the compliance alternative that applies: 
 

 A 50-foot undisturbed natural buffer will be maintained.  The 50-foot buffer is shown 
on the attached site plans and will be clearly marked off with flags, tape, or a similar 
marking device prior to the commencement of earth disturbing activities.  

 
 An undisturbed natural buffer of 25-feet will be provided along with supplemental 
erosion and sediment controls, which in combination achieves the sediment load 
reduction equivalent to a 50-foot undisturbed natural buffer.  The estimated sediment 
removal calculations are included in the appendixes of this report and have been 
calculated using the applicable tables included in Appendix G of the 2017 Construction 
General Permit or site-specific calculations were performed to estimate the sediment 
removal of a 50-buffer zone and the efficiency of the reduced buffer zone and 
supplemental erosion control measures.  
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 Description of Controls:  
Provide a description of the additional erosion and sediment controls proposed, 
including the model or other tool used to estimate the sediment load reductions and the 
results from the calculation.  

 
Silt Sock and fence are proposed at the perimeter of parking lot disturbance. Silt sacks to 
be utilized for catch basins as a filtering mechanism. Silt fence barrier to be established 
around soil stockpile. Landscaping adjacent to wetland will be stabilized with plantings 
and seeding. Erosion controls will not be removed until landscaped areas are stabilized and 
stormwater management controls are complete. 
 

 It is infeasible to provide and maintain an undisturbed natural buffer of any size, 
therefore erosion and sediment controls will be implemented that achieve the sediment 
load reduction equivalent to a 50-foot undisturbed natural buffer.  The estimated 
sediment removal calculations are included in the appendixes of this report  and have 
been calculated using the applicable tables included in Appendix G of the 2012 
Construction General Permit or site-specific calculations were performed to estimate 
the sediment removal of a 50-buffer zone and the efficiency of the reduced buffer zone 
and supplemental erosion control measures.  

 
 Description: 

Include rationale for why a natural buffer cannot be maintained.  Provide a description 
of the additional erosion and sediment controls proposed, including the model or other 
tool used to estimate the sediment load reductions and the results from the calculation.  
Include the estimated sediment removal rate from a natural 50-buffer and the proposed 
controls.  

 
 The project qualifies for one of the exceptions in Part G.2.2 of Appendix G of the 2017 
Construction General Permit.   Specifically:  

 
 There is no discharge of stormwater to surface waters through the area between the 
disturbed portions of the site and any surface waters located within 50 feet of the 
site.  This includes situations where control measures have been implemented such 
as a berm or other barrier that will prevent such discharges. 

 
 No natural buffer exists due to preexisting development disturbances, such as 
impervious surfaces or structures that were constructed prior to the initiation of 
planning for this project.   

 
 For a “linear project,” site constraints (e.g., limited right-of-way) make it infeasible 
for the site to meet any of the CGP Part 2.2.1.a compliance alternatives 
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  The project qualifies as “small residential lot” construction, and complies  with: 
 

  Alternative 1: A 50-foot buffer has been provided with double perimeter 
controls has been provided. 

 
 Alternative 2: A sediment discharge risk evaluation has been prepared and is 

included in the appendices of this report.  
 

   Buffer disturbances are authorized under a CWA Section 404 permit.   
 

   Buffer disturbances will occur for the construction of a water-dependent 
structure or water access area (e.g., pier, boat ramp, and trail).   

 
4.2 MINIMIZE DISTURBED AREA AND PROTECT NATURAL FEATURES AND 

SOIL 

4.2.1 Preserve Existing Vegetation 
 

Description: The preserved area of existing vegetation shall be as identified on 
the Site Plans and Sitework Specifications. 

Installation 
Schedule: 

The preserved area of existing vegetation shall be surrounded with 
the orange-colored plastic mesh fence, and trees shall be marked 
before construction begins at the site. 

Maintenance 
and 
Inspection: 

The area shall be inspected weekly to ensure the temporary fence is 
intact and the trees are clearly marked. During construction, 
preserved areas of existing vegetation shall be surrounded by the 
orange-colored mesh fence and clearly marked at all times. 

 
4.2.2 Stockpiling Topsoil 

 
Description: Topsoil stripped from the immediate construction area shall be 

stockpiled as identified on the Site Plans and Sitework 
Specifications or as approved by the SWPPP preparer. Stockpiles 
shall be located outside of any natural buffers and away from any 
stormwater conveyances, drain inlets, and areas where stormwater 
flow is concentrated.  

Installation 
Schedule: 

Topsoil stockpiles shall be established during grading activities.  
The silt fence and temporary erosion controls shall be installed 
immediately after the stockpile has been established. For piles that 
will be unused for 14 or more days, provide cover over the stockpile 
or temporary stabilization to avoid direct contract with precipitation 
and wind.  Install a sediment barrier along all downgradient 
perimeter areas of stockpiles.  
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Maintenance 
and 
Inspection: 

The area shall be inspected weekly for erosion and immediately after 
storm events. Areas on or around the stockpile that have eroded shall 
be stabilized immediately with erosion controls.   
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4.3 PHASED CONSTRUCTION ACTIVITIY 

The proposed site is too small for phased grading to be practical.  To minimize erosion 
during grading activities, grading and site work shall be conducted after snowmelt and 
during periods of predicted dry weather.  The areas of the site that will remain vegetated 
after construction shall be graded first and stabilized with hydromulch or seeding 
immediately after grading activities are completed.  All other areas of the construction site 
shall be stabilized if site work is not planned for more than 14 days.  To minimize potential 
erosion from the site, only areas necessary to construct the grass drainage channels, 
sediment basin, and construction entrances/exits shall be disturbed initially.  These areas 
shall be cleared, grubbed, and graded and the above measures shall be installed.  These 
areas shall be stabilized immediately after construction but no later than 14 days after 
construction ceases.  Overall grubbing, clearing, grading shall be conducted over a 2-week 
period to limit erosion from the site.  Areas graded during this time period shall be 
stabilized with hydromulch immediately after construction but no later than 14 days after 
construction ceases. 
 
For a timeline of construction activity, see the Estimated Project Dates section of this 
report. 

 
4.4 STABILIZE SOIL 

4.4.1 Temporary Stabilization 
 

Description: Initiation of temporary vegetative cover shall occur 
immediately where construction will cease for more than 
14 days. It shall be established using hydroseeding for 
areas of exposed soil (including stockpiles).  

Installation Schedule: Temporary stabilization measures shall be initiated 
immediately where construction activities will temporarily 
cease for more than 14 days. Stabilization will be 
completed as soon as practicable, as but no later than 14 
calendar days after stabilization has been initiated. 

Maintenance and 
Inspection: 

Stabilized areas shall be inspected weekly and after storm 
events until a dense cover of vegetation has become 
established.  If failure is noticed at the seeded area, the area 
shall be reseeded, fertilized, and mulched immediately. 
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4.4.1 Mulching 
 

Description: Wood chip mulch shall provide immediate protection to 
exposed soils during short periods of disturbance. Wood 
chip mulch shall also be applied in areas that have been 
seeded for temporary or permanent stabilization.   

Installation Schedule: Wood chip mulch shall be applied to exposed soils during 
short periods of construction and seeded areas. 

Maintenance and 
Inspection: 

Mulched areas shall be inspected weekly and after storm 
events to check for movement of mulch or erosion. If 
washout, breakage, or erosion occurs, the surface shall be 
repaired, and new mulch shall be applied to the damaged 
area. 

4.4.2 Permanent Stabilization 
 

Description: Initiation of permanent stabilization measures shall occur 
immediately after the final design grades are achieved and 
earth moving activities cease.  Native species of plants 
shall be used to establish vegetative cover on exposed 
soils.  Permanent stabilization shall be completed in 
accordance with the procedures outlined in the Final 
Stabilization section of this report. 

Installation Schedule: Portions of the site where construction activities have 
permanently ceased shall be stabilized as soon as possible, 
but no later than 14 calendar days after stabilization has 
been initiated. 

Maintenance and 
Inspection: 

All seeded areas shall be inspected weekly during 
construction activities and after storm events until a dense 
cover of vegetation has been established. If failure is 
noticed at the seeded area, the area shall be reseeded, 
fertilized, and mulched immediately.  Care shall be taken 
to avoid compacting newly placed topsoil.  After 
construction is completed at the site, permanently 
stabilized areas shall be monitored until final stabilization 
is reached. 
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4.4.3 Dust Control 
 

Description: Dust from the site shall be controlled by using a mobile 
pressure-type distributor truck to apply water to disturbed 
areas. The mobile unit shall apply water at a rate of 300 
gallons per acre and minimized as necessary to prevent 
runoff and ponding. 

Installation Schedule: Dust control shall be implemented as needed once site 
grading has been initiated and during windy conditions 
(forecasted or actual wind conditions of 20 mph or greater) 
while site grading is occurring. Spraying of water shall be 
performed no more than three times a day during the 
months of May–September and once per day during the 
months of October–April or whenever the dryness of the 
soil warrants it. 

Maintenance and 
Inspection: 

At least one mobile unit shall be available at all times to 
distribute water to control dust on the project area. Each 
mobile unit shall be equipped with a positive shutoff valve 
to prevent over watering of the disturbed area.  

 
 
 
4.5 PROTECT SLOPES 

4.5.1 Erosion Control Blanket 
 

Description: Erosion control blankets shall be used to provide 
stabilization for the slopes in the grass drainage channels 
and sediment basins, and on slopes greater than 3:1 
throughout the site.  

Installation Schedule: The erosion control blankets shall be installed once the 
slopes of the grass drainage channel and sediment basin 
have reached final grade. 

Maintenance and 
Inspection: 

The erosion control blanket shall be inspected weekly and 
immediately after storm events to determine if cracks, 
tears, or breaches have formed in the fabric; if so, the 
blanket shall be repaired or replaced immediately. Good 
contact with the soil shall be maintained and erosion shall 
not occur under the blanket. Any areas where the blanket 
is not in close contact with the ground shall be repaired or 
replaced. 
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4.6 PROTECT STORM DRAIN INLETS 

4.6.1 Filter Bags 
 

  Permanent   Temporary 
Description: Filter bag manufactured specifically for controlling 

sediment flow into all storm drain inlets to prevent coarse 
sediment from entering drainage systems prior to 
permanent stabilization of the disturbed area. 

Installation Schedule: Filter Bags shall be installed prior to clearing and 
grubbing, and following raising catch basin grates to 
binder grade. 

Maintenance and 
Inspection: 

Storm drain inlet protection shall be inspected weekly and 
following storms.  Clogged filter bags shall be cleaned or 
replaced.  Where there is evidence of sediment 
accumulation adjacent to the inlet protection measure, you 
must remove the deposited sediment by the end of the same 
work day it is found or by the following work day if 
removal the same day is not feasible.  Collected sediments 
shall NOT be washed into storm drains. 

 
 
4.7 ESTABLISH PERIMETER CONTROLS AND SEDIMENT BARRIERS 
 

4.7.1 Erosion Control Barrier 
 

  Permanent   Temporary 
Description: An erosion control barrier, consisting of entrenched straw 

wattles, compost socks and siltation fencing, shall be 
installed along the downgradient side of the proposed 
project to decrease the velocity of sheet flows and intercept 
and detain small amounts of sediment from disturbed 
areas. 

Installation Schedule: Erosion Control Barrier shall be installed prior to clearing 
and grubbing. 

Maintenance and 
Inspection: 

Erosion Control Barrier shall be inspected weekly, 
following storms, and daily during rainy periods.  
Damaged fencing shall be replaced.  Concentrated flows 
shall be intercepted and rerouted.  Sediment accumulations 
shall be removed when reaching a depth of 6-inches, or 
one-half of the above ground height of the barrier, 
whichever is less. Deteriorated fencing material shall be 
replaced.  Used fencing shall be properly disposed of. 
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4.8 PREVENT SOIL COMPACTION 

4.8.1 Protect Proposed Infiltration Areas  
 

  Permanent   Temporary 
Description: An erosion control barrier, consisting of straw bales, shall 

be installed around the perimeter of all proposed 
infiltration areas to prevent construction vehicles from 
impacting the area, to decrease the velocity of sheet flows 
and intercept, and detain small amounts of sediment from 
disturbed areas. 

Installation Schedule: The erosion control barrier shall be installed after clearing 
and grubbing.  

Maintenance and 
Inspection: 

Straw bales shall be inspected weekly, following storms, 
and daily during rainy periods.  Damaged sections shall be 
replaced.  Concentrated flows shall be intercepted and 
rerouted.  Sediment accumulations shall be removed when 
reaching a depth of 6-inches.  Deteriorated bale material 
shall be replaced.  Used bales shall be properly disposed 
of. 

 
 
4.9 RETAIN SEDIMENT ON-SITE  
 

4.9.1 Temporary Sediment Basins 
 

  Permanent   Temporary 
Description: Temporary sediment basins are located throughout the site 

between construction and wetland resource areas.  These 
basins provide 3,600 cubic feet of storage per acre drained, 
as required by the EPA.  Refer to the Temporary Sediment 
Basin Sizing Calculation located in Appendix K.  Several 
temporary sediment basins will be utilized as sediment 
forebays following construction. 

Installation Schedule: Temporary Sediment Basins shall be installed during 
grading activities. 

Maintenance and 
Inspection: 

Temporary Sediment Basins shall be inspected weekly and 
following storms.  Sediment shall be removed when it 
reaches a depth of one foot, or half the design capacity 
whichever is less.  Damage to basin embankments and 
slopes shall be repaired. 
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4.10 ESTABLISH STABILIZED CONSTRUCTION ENTRANCE/EXIT 
 

  Permanent   Temporary 
Description: Temporary gravel or crushed stone construction entrances/exits or 

other means shall be used to minimize off-site movement of soil 
with vehicles.  Construction access points shall be maintained to 
minimize tracking of soil onto public roads and existing parking 
lots to remain.  If the rock entrance is not working to keep streets 
clean, then install wheel wash, sweep streets, or wash streets if 
wash water can be collected. 

Installation Schedule: Stabilized construction entrance shall be installed prior to clearing 
and grubbing. 

Maintenance and 
Inspection: 

Stabilized construction entrances shall be inspected daily.  Gravel 
or crushed stone shall be added if the pad is no longer in 
accordance with the specifications.  If the rock entrance is not 
working to keep streets clean, then install wheel wash, sweep 
streets, or wash streets if wash water can be collected.  When 
sediment has been tracked off of the site, it shall be removed by 
the end of the same working day, or by the end of the next working 
day if track-out occurs on a non work day.  Remove sediment by 
sweeping, shoveling or vacuuming roadways were sediment has 
been tracked-out.  

 
5.0 GOOD HOUSEKEEPING BMPS 
 

This SWPPP contains a listing of the good housekeeping best management practices 
(BMPs) that shall be implemented to control pollutants in stormwater discharges during 
construction-related work.  The BMPs are categorized below: 
 

• Material Handling and Waste Management 
• Establish Proper Building Material Staging Areas 
• Designate Washout Areas 
• Establish Proper Equipment/Vehicle Fueling and Maintenance Practices 
• Allowable Non-Stormwater Discharges and Control Equipment/Vehicle Washing 
• Spill Prevention and Control Plan 

 
5.1 MATERIAL HANDLING AND WASTE MANAGEMENT 
 

Several management procedures and practices are proposed to prevent and/or reduce the 
discharge of pollutants to stormwater from solid or liquid wastes that will be generated at 
the site.  These measures are grouped into the following categories: (1) solid or construction 
waste disposal, (2) recycling, (3) sanitary and septic waste, and (4) hazardous materials. 
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5.1.1 Solid or Construction Waste Disposal 
 

Description: All waste materials shall be collected and disposed of into metal trash 
dumpsters in the materials storage area. Dumpsters shall have a secure 
watertight lid, be placed away from stormwater conveyances and drains, 
and meet all federal, state, and municipal regulations. Only trash and 
construction debris from the site shall be deposited in the dumpster. No 
construction materials shall be buried on-site unless authorized by a 
program for recycling/beneficial use. All personnel shall be instructed 
regarding the correct disposal of trash and construction debris. Notices 
that state these practices shall be posted in the office trailer and the 
individual who manages day-today site operations shall be responsible for 
seeing that these practices are followed. 

Installation 
Schedule: 

Trash dumpsters shall be installed once the materials storage area has 
been established. 

Maintenance 
and 
Inspection: 

The dumpsters shall be inspected weekly and immediately after storm 
events. The dumpsters shall be emptied weekly and taken to an approved 
landfill or recycling facility. If trash and construction debris are exceeding 
the dumpsters’ capacity, the dumpsters shall be emptied more frequently. 
Waste container lids shall be closed when not in use and at the end of the 
business day. For waste containers that do not have lids, provide cover or 
a similarly effective means to minimize the discharge of pollutants. 

 
5.1.2 Recycling 

 
Description: Wood pallets, cardboard boxes, and other recyclable construction scraps 

shall be disposed of in a designated dumpster for recycling. The 
dumpster shall have a secure watertight lid, be placed away from 
stormwater conveyances and drains and meet all local and state solid-
waste management regulations. Only solid recyclable construction 
scraps from the site shall be deposited in the dumpster. All personnel 
shall be instructed regarding the correct procedure for disposal of 
recyclable construction scraps. Notices that state these procedures shall 
be posted in the office trailer, and the individual who manages day-to-
day site operations shall be responsible for seeing that these procedures 
are followed. 

Installation 
Schedule: 

Designated recycling dumpsters shall be installed once the area has been 
established. 

Maintenance 
and 
Inspection: 

The recycling dumpster shall be inspected weekly and immediately after 
storm events. The recycling dumpster shall be emptied weekly and taken 
to an approved recycling center. If recyclable construction wastes are 
exceeding the dumpsters’ capacity, the dumpsters shall be emptied more 
frequently. 
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5.1.3 Sanitary and Septic Waste 
 

Description: Temporary sanitary facilities (portable toilets) shall be provided at the 
site throughout the construction phase. The portable toilets shall be 
located in the staging area, away from concentrated flow paths and traffic 
flow. 

Installation 
Schedule: 

The portable toilets shall be brought to the site once the staging area has 
been established. 

Maintenance 
and 
Inspection: 

All sanitary waste shall be collected from the portable facilities on a 
regular basis. The portable toilets shall be inspected weekly for evidence 
of leaking holding tanks. Toilets with leaking holding tanks shall be 
removed from the site and replaced with new portable toilets. 

 
5.1.4 Hazardous Materials and Waste 

 
Description: All hazardous waste materials such as oil filters, petroleum products, 

paint, and equipment maintenance fluids shall be stored in structurally 
sound and sealed shipping containers, within the hazardous materials 
storage area. Hazardous waste materials shall be stored in appropriate 
and clearly marked containers and segregated from other non-waste 
materials. Secondary containment shall be provided for all waste 
materials in the hazardous materials storage area and shall consist of 
commercially available spill pallets. Additionally, all hazardous waste 
materials shall be disposed of in accordance with federal, state, and 
municipal regulations. Hazardous waste materials shall not be disposed 
of into the on-site dumpsters. All personnel shall be instructed regarding 
proper procedures for hazardous waste disposal. Notices that state these 
procedures shall be posted in the office trailer and the individual who 
manages day-to-day site operations shall be responsible for seeing that 
these procedures are followed. 

Installation 
Schedule: 

Shipping containers used to store hazardous waste materials shall be 
installed once the site materials storage area has been installed. 

Maintenance 
and 
Inspection: 

The hazardous waste material storage areas shall be inspected weekly 
and after storm events. The storage areas shall be kept clean, well-
organized, and equipped with ample cleanup supplies as appropriate for 
the materials being stored. Material safety data sheets, material 
inventory, and emergency contact numbers shall be maintained in the 
office trailer. 
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5.2 ESTABLISH PROPER BUILDING MATERIAL STAGING AREAS 
 

Description: Construction equipment and maintenance materials shall be stored at the 
combined staging area and materials storage areas. A watertight shipping 
container shall be used to store hand tools, small parts, and other 
construction materials.  Nonhazardous building materials such as packaging 
material (wood, plastic, and glass), and construction scrap material (brick, 
wood, steel, metal scraps, and pipe cuttings) shall be stored in a separate 
covered storage facility adjacent to the shipping container.   

 
All hazardous-waste materials such as oil filters, petroleum products, paint, 
and equipment maintenance fluids shall be stored in structurally sound and 
sealed containers under cover within the storage area.   
 
All fertilizers, herbicides, insecticides and pesticides shall be stored in 
accordance with local, state, and federal regulations. At a minimum, these 
materials shall be covered with plastic sheeting or a temporary roof to 
prevent contact with rainwater.   
 
Very large items, such as framing materials and stockpiled lumber, shall be 
stored in the open in the materials storage area.  Such materials shall be 
elevated on wood blocks to minimize contact with runoff.   

Installation 
Schedule: 

The materials storage area shall be installed after grading and before any 
infrastructure is constructed at the site.   

Maintenance 
and 
Inspection: 

The storage area shall be inspected weekly and after storm events.  The 
storage area shall be kept clean, well organized, and equipped with ample 
cleanup supplies as appropriate for the materials being stored.  Perimeter 
controls, containment structures, covers, and liners shall be repaired or 
replaced as needed to maintain proper function. 
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5.3 DESIGNATE WASHOUT AREAS 
 

5.3.1 Concrete Washout 
 

Description: A designated temporary, above-grade concrete washout area shall 
be constructed.  The temporary concrete washout area shall be 
constructed with a recommended minimum length and minimum 
width of 10 feet, but with sufficient quantity and volume to contain 
all liquid and concrete waste generated by washout operations.  The 
washout area shall be lined with plastic sheeting at least 10 mils 
thick and free of any holes or tears.  Signs shall be posted marking 
the location of the washout area to ensure that concrete equipment 
operators use the proper facility.   
 
Concrete pours shall not be conducted during or before an 
anticipated storm event.  Concrete mixer trucks and chutes shall be 
washed in the designated area or concrete wastes shall be properly 
disposed of off-site.  When the temporary washout area is no longer 
needed for the construction project, the hardened concrete and 
materials used to construct the area shall be removed and disposed 
of according to the maintenance section below, and the area shall 
be stabilized.   

Installation 
Schedule: 

The washout area shall be constructed before concrete pours occur 
at the site. 

Maintenance 
and 
Inspection: 

The washout areas shall be inspected daily to ensure that all 
concrete washing is being discharged into the washout area, no 
leaks or tears are present, and to identify when concrete wastes need 
to be removed. The washout areas shall be cleaned out once the area 
is filled to 75 percent of the holding capacity. Once the area’s 
holding capacity has been reached, the concrete wastes shall be 
allowed to harden; the concrete shall be broken up, removed, and 
taken to an approved landfill for disposal or recycled on-site or off-
site in accordance with applicable laws. The plastic sheeting shall 
be replaced if tears occur during removal of concrete wastes from 
the washout area. 

Design Specifications: 
1. Temporary concrete washout type Above Grade shall be constructed as 

shown above, with a recommended minimum length and minimum width 
of 10 feet. 

2. The washout shall be a minimum of 50 feet from storm drain inlets. 
3. Plastic lining shall be free of holes, tears, or other defects that compromise 

the impermeability of the material. 
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5.3.2 Applicators, Containers and Paint Washout  

 
Description: A designated temporary, above-grade washout area shall be constructed as 

needed for the washout and cleanout of stucco, paint, or other non-hazardous 
construction materials.  The temporary washout area shall be a leak-proof 
container with sufficient volume to contain all liquid and waste generated by 
washout operations.  The temporary washout shall be sited outside of all 
buffer zones.  

Installation 
Schedule: 

The washout area shall be constructed as needed.  

Maintenance 
and 
Inspection: 

The washout areas shall be inspected daily to ensure that all washing is being 
discharged into the washout area, no leaks or tears are present, and to identify 
when wastes need to be removed.  The washout areas shall be cleaned out 
once the area is filled to 75 percent of the holding capacity.  Liquid wastes 
shall be disposed of in accordance with applicable Federal and State 
requirements and shall not be discharged into drainage systems. 

 
 
5.4 ESTABLISH PROPER EQUIPMENT/VEHICLE FUELING AND MAINTENANCE 

PRACTICES 
 

Description: Several types of vehicles and equipment will likely be used on-site 
throughout the project, including graders, scrapers, excavators, loaders, 
paving equipment, rollers, trucks and trailers, backhoes, and forklifts. All 
major equipment/vehicle fueling and maintenance shall be performed 
outside of wetland buffer zones. When vehicle fueling must occur on-site, 
the fueling activity shall occur in the staging area. Only minor equipment 
maintenance shall occur on-site. All equipment fluids generated from 
maintenance activities shall be disposed of into designated drums stored on 
spill pallets in accordance with the Material Handling and Waste 
Management Section. Absorbent, spill-cleanup materials and spill kits shall 
be available at the combined staging and materials storage area. Drip pans 
shall be placed under all equipment receiving maintenance and vehicles and 
equipment parked overnight.  

Installation 
Schedule: 

BMPs implemented for equipment and vehicle maintenance and fueling 
activities shall begin at the start of the project. 

Maintenance 
and 
Inspection: 

Inspect equipment/vehicle storage areas weekly and after storm events. 
Vehicles and equipment shall be inspected on each day of use. Leaks shall 
be repaired immediately, using dry cleanup measures where possible and 
eliminating the source of the discharge. Problem vehicle(s) or equipment 
shall be removed from the project site. Keep ample supply of spill-cleanup 
materials on-site and immediately clean up spills and dispose of materials 
properly.  Do not clean surfaces by hosing-down the area  
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5.5 ALLOWABLE NON-STORMWATER DISCHARGES AND CONTROL 

EQUIPMENT / VEHICLE WASHING 
 

Description: All equipment and vehicle washing shall be performed off-site, except as 
required for wheel washes and concrete washout areas. 

Installation 
Schedule: 

N/A 

Maintenance 
and 
Inspection: 

N/A 

 
 
5.6 SPILL PREVENTION AND CONTROL PROCEDURES 
 

Description: i. Employee Training:  All employees shall be trained as detailed in 
the Inspection and Maintenance section of this report. 

ii. Vehicle Maintenance: Vehicles and equipment shall be maintained 
off-site. All vehicles and equipment including subcontractor 
vehicles shall be checked for leaking oil and fluids. Vehicles leaking 
fluids shall not be allowed on-site. 

iii. Hazardous Material Storage:  Hazardous materials shall be stored in 
accordance with this report and federal and municipal regulations. 

iv. Spill Kits:  Spill kits shall be kept within the materials storage area. 
Spills: All spills shall be cleaned up immediately upon discovery. 
Spent absorbent materials and rags shall be hauled off-site 
immediately after the spill is cleaned up for disposal at an approved 
landfill. Spills large enough to discharge to surface water shall be 
reported to the National Response Center at 1-800-424-8802 and 
MA DEP at 617-792-7653. 

v. Material safety data sheets:  A material inventory and emergency 
contact information shall be maintained at the on-site project trailer. 

Installation 
Schedule: 

The spill prevention and control procedures shall be implemented once 
construction begins on-site. 

Maintenance 
and 
Inspection: 

All personnel shall be instructed the correct procedures for spill prevention 
and control. Notices that state these practices shall be posted in the office 
trailer, and the individual who manages day-to-day site operations shall be 
responsible for seeing that these procedures are followed. 

 
5.7 FERTILIZER DISCHARGE RESTRICTIONS 
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Description: Discharges from fertilizers containing nitrogen and phosphorus shall be 

minimized. Fertilizers shall be applied at rates and amounts consistent with 
the manufacture’s specification, and shall at no time exceed local, state, or 
federal specifications.  See project landscape specifications for acceptable 
fertilizers that can be used for the project.  

Installation 
Schedule: 

Fertilizers shall be applied at an appropriate time of year, timed to 
coincide as closely as possible to the period of maximum vegetation 
uptake and growth. Avoid applying fertilizers before heavy rains. Do not 
apply fertilizers to frozen ground or stormwater conveyance channels 
flowing with water.  

Maintenance 
and 
Inspection: 

N/A 

 
5.8 ANY ADDITIONAL BMPS 
 
5.9 ALLOWABLE NON-STORMWATER DISCHARGE MANAGEMENT 
 

Any changes in construction activities that produce other allowable non-stormwater 
discharges shall be identified, and the SWPPP shall be amended and the appropriate 
erosion and sediment control shall be implemented. 
 
The following is a list of allowable non-stormwater discharges: 
  

• Water Used to Control Dust 
• Uncontaminated Excavation Dewatering 
• Landscape Irrigation 
• Fire Hydrant Flushing 
• Firefighting 
• Potable Water including uncontaminated waterline flushing 
• Building Wash-Down provided soaps, solvents and detergents are not used and the 

external surface does not contain hazardous substances (i.e. paint or caulk 
containing PCBs)  

• Pavement Wash-Down provided spills or leaks of toxic substances have not 
occurred and where soaps, solvents and detergents are not used. 

• Non-Detergent Laden Vehicle Wash Water 
• Foundation or Footing Drains 
• Uncontaminated air conditioning or compressor condensate 

 
Except for water used to control dust and irrigation water, the above discharges shall not be 
routed to areas of exposed soil.
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6.0 POST-CONSTRUCTION BMPS 
 
6.1 DEEP SUMP AND HOODED CATCH BASINS  

Description: Deep sump and hooded catch basins shall be located throughout paved 
areas on site.  Catch basins shall collect, treat, and convey stormwater 
runoff from the proposed roadways. 

Design 
Specifications: 

Handle and install according to site work specifications.  Filter bags shall 
be installed in all storm drain inlets. 

Installation 
Schedule: 

Catch basins shall be installed during utility construction. 

Maintenance 
and 
Inspection: 

Catch basins shall be inspected weekly and after major storm events 
during construction. See maintenance of Filter Bags for information on 
maintenance procedures.  Following completion of site construction and 
final stabilization, maintenance and inspection responsibilities shall be 
taken over by the Owner in accordance with the Long-Term Pollution 
Prevention Plan and Long-Term Operation & Maintenance Plan. 

 
6.2 SUBSURFACE INFILTRATION SYSTEM 
 

Description: Infiltration systems shall be protected from stormwater runoff from the 
disturbed site during construction.  

Design 
Specifications: 

Install according to sitework specifications and details. 

Installation 
Schedule: 

Infiltration system location shall be excavated during earthwork 
construction. 

Maintenance 
and 
Inspection: 

The inlet and outlet pipe of the subsurface infiltration system shall be 
inspected weekly and after storm events greater than 0.5 inches during 
construction.  The area shall be checked for signs of slow flows, backed 
up water, visible oil, trash or debris or excessive amount sediment in the 
storage area. Following completion of site construction and final 
stabilization, maintenance and inspection responsibilities shall be taken 
over by the Owner in accordance with the Long-Term Pollution 
Prevention Plan and Long-Term Operation & Maintenance Plan. 

 
6.3 SUBSURFACE DETENTION SYSTEM 
 

Description: Detention systems shall be protected from stormwater runoff from the 
disturbed site during construction.  

Design 
Specifications: 

Install according to sitework specifications and details. 

Installation 
Schedule: 

Detention system location shall be excavated during earthwork 
construction. 
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Maintenance 
and 
Inspection: 

The inlet and outlet pipe of the subsurface detention system shall be 
inspected weekly and after storm events greater than 0.5 inches during 
construction.  The area shall be checked for signs of slow flows, backed 
up water, visible oil, trash or debris or excessive amount sediment in the 
storage area. Following completion of site construction and final 
stabilization, maintenance and inspection responsibilities shall be taken 
over by the Owner in accordance with the Long-Term Pollution 
Prevention Plan and Long-Term Operation & Maintenance Plan. 

 
6.4 PERMEABLE PAVEMENT 
 

Description: Permeable pavement shall be protected from stormwater runoff from the 
disturbed site during construction.  

Design 
Specifications: 

Install according to sitework specifications and details. 

Installation 
Schedule: 

Permeable pavement shall be paved following earthwork construction. 

Maintenance 
and 
Inspection: 

Permeable pavement should be monitored as needed following storms to 
ensure that the surface is draining properly. The surface should be cleaned 
as necessary using a power washer to dislodge any trapped particles 
followed by a vacuum sweep of the area. Following completion of site 
construction and final stabilization, maintenance and inspection 
responsibilities shall be taken over by the Owner in accordance with the 
Long-Term Pollution Prevention Plan and Long-Term Operation & 
Maintenance Plan. 

 
 
7.0 FINAL STABILIZATION 
 

In compliance with the Construction General Permit, soil stabilization measures must be 
implemented immediately whenever earth-disturbing activities are temporarily or 
permanently ceased on any portion of the site.  Earth-disturbing activities are temporarily 
ceased when clearing, grading, and excavation within any area of a site that will not include 
a permanent structure will not resume for a period of 14 or more calendar days, but such 
activities will resume in the future.   
 
In the context of this provision, “immediately” means as soon as practicable, but no later 
than the end of the next workday, following the day when the earth-disturbing activities 
have temporarily or permanently ceased.  The following activities constitute the initiation 
of stabilization:  

 
• Preparing the soil for vegetative or non-vegetative stabilization;   
• applying mulch or other non-vegetative product to the exposed area; 
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• seeding or planting the exposed area; 
• starting any of the activities in listed above on a portion of the area to be stabilized, 

but not on the entire area; and 
• finalizing arrangements to have stabilization product fully installed in compliance 

with the applicable deadline for completing stabilization. 
 
As soon as practicable, but no later than 14 calendar days after the initiation of soil 
stabilization measures the following activities are required to be completed: 

 
• For vegetative stabilization, all activities necessary to initially seed or plant the area 

to be stabilized; and/or 
• For non-vegetative stabilization, the installation or application of all such non-

vegetative measures. 
 

The following sections detail the management practices proposed to achieve final 
stabilization of the site.   

 
 
7.1 PERMANENT SEEDING 
 

Description: Permanent seeding shall be applied immediately after the final design 
grades are achieved on portions of the site but no later than 14 days after 
construction activities have permanently ceased. After the entire site is 
stabilized, any sediment that has accumulated shall be removed and 
hauled off-site for disposal. Construction debris, trash and temporary 
BMPs (including silt fences, material storage areas, sanitary toilets, and 
inlet protection) shall also be removed and any areas disturbed during 
removal shall be seeded immediately.  Seeding shall be performed in 
accordance to the Site Plans and Landscape Specifications for the project.  

Installation 
Schedule: 

Seeding shall occur at portions of the site where construction activities 
have permanently ceased shall be stabilized, as soon as possible but no 
later than 14 days after construction ceases. 

Maintenance 
and 
Inspection: 

All seeded areas shall be inspected weekly during construction activities 
for failure and after storm events until a dense cover of vegetation has 
been established. If failure is noticed at the seeded area, the area shall be 
reseeded, fertilized, and mulched immediately. After construction is 
completed at the site, permanently stabilized areas shall be monitored 
until final stabilization is reached. 

 
 
 



Herb Chambers Jaguar/Land Rover of Sudbury 
Stormwater Pollution Prevention Plan 

Sudbury, Massachusetts 
   

  Inspections and Maintenance 33 

 
8.0 INSPECTIONS AND MAINTENANCE 
 
8.1 INSPECTIONS 
 

8.1.1 Inspection Schedule and Procedures 
 

Inspections of the site will be performed once every 7 days or 14 days and within 
24 hours of the end of a storm event of 0.25-inch or greater unless otherwise 
specified. The inspections will verify that all BMPs required are implemented, 
maintained, and effectively minimizing erosion and preventing stormwater 
contamination from construction materials.  
 
To determine if a storm event of 0.25 inches or greater has occurred on the site, 
either a properly maintained rain gauge will be kept on the site or the storm event 
information will be obtained from a weather station that is representative of the 
location. If an inspection is conducted because of rainfall measuring 0.25 inches or 
greater, the applicable rain gauge or weather station readings that triggered the 
inspection will be included in the inspection report.  

 
Inspections shall include all areas of the site disturbed by construction activity and 
areas used for storage of materials that are exposed to precipitation. Inspectors shall 
look for evidence of, or the potential for, pollutants entering the storm water 
conveyance system. Sedimentation and erosion control measures identified in the 
SWPPP shall be observed to ensure proper operation. Discharge locations shall be 
inspected to ascertain whether erosion control measures are effective in preventing 
significant impacts to waters of the United States, where accessible. Where 
discharge locations are inaccessible, nearby downstream locations shall be 
inspected to the extent that such inspections are practicable. Locations where 
vehicles enter or exit the site shall be inspected for evidence of off-site sediment 
tracking. 

 
Utility line installation, pipeline construction, and other examples of long, narrow, 
linear construction activities may limit the access of inspection personnel to the 
areas described in the above paragraph. Inspection of these areas could require that 
vehicles compromise temporarily or even permanently stabilized areas, cause 
additional disturbance of soils, and increase the potential for erosion. In these 
circumstances, controls shall be inspected on the same frequencies as other 
construction projects, but representative inspections may be performed. For 
representative inspections, personnel shall inspect controls along the construction 
site for 0.25 mile above and below each access point where a roadway, undisturbed 
right-of-way, or other similar feature intersects the construction site and allows 
access to the areas described above. The conditions of the controls along each 
inspected 0.25 mile segment may be considered as representative of the condition 
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of controls along that reach extending from the end of the 0.25 mile segment to 
either the end of the next 0.25 mile inspected segment, or to the end of the project, 
whichever occurs first. 

 
For detailed inspection procedures, see Sections 4 and 5. 
 
All inspections shall be coordinated with a representative from the contractor 
(Owner). An Owner representative shall accompany the contractor (Inspector), 
when possible, during inspections.  
 
Inspection reports are required to be completed within 24-hours of an inspection. If 
corrective actions are identified by the Inspector during the inspection, he/she shall 
notify and submit a copy of the inspection report to the Operator(s). For corrective 
actions identified, the project manager shall be responsible for initiating the 
corrective action within 24 hours of the report and completing maintenance as soon 
as possible or before the next storm event. For any corrective actions requiring a 
SWPPP amendment or change to a stormwater conveyance or control design, the 
project manager shall notify Owner, as soon as possible, before initiating the 
corrective action. 
 
The business days for the project are 9:00 am to 5:00 pm, Monday through Friday.  
 
For a copy of the inspection report template, see Appendix E. 
 

8.2 REDUCTIONS IN INSPECTION FREQUENCY 
 

Once an area is stabilized, inspections may be reduced to twice per month for the first 
month, no more than 14 calendar days apart, then once per month.  If construction resumes 
at the stabilized area the inspection frequency shall increase as outlined in section 8.1. 
 
If earth-disturbing activities are suspended due to frozen conditions inspections can be 
temporarily suspended until a thaw occurs.  
 
 

8.3 CORRECTIVE ACTION LOG 
 

The corrective action log describes repairs, replacements, and maintenance of BMPs 
undertaken as a result of the inspections and maintenance procedures.  Additionally, 
remedies of permit violations and clean and proper disposal of spills, releases other 
deposits should be recorded.  
 
If it is determined the stormwater controls have not been installed as required, or that they 
are not functioning adequately corrective action is required within 7 calendar days.  
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The operator will document the completion of the corrective action within 24 hours.  
 
See Appendix F – Corrective Action Log
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9.0 RECORDKEEPING AND TRAINING 
 
9.1 RECORDKEEPING 
 

A copy of the SWPPP, along with all inspection reports and corrective action logs are 
required to be stored at an accessible location at the site, and shall be made available upon 
request of the EPA, or state or local agency approving stormwater management plans.   
 
The following records shall be kept at the project site and shall be available for inspectors 
to review.  These records shall be retained for a minimum period of at least 3 years after 
the permit is terminated.   
 
Date(s) when major grading activities occur: 
See Appendix I – Grading and Stabilization Activities Log 
 
Date(s) when construction activities temporarily or permanently cease on a portion 
of the site: 
See Appendix I – Grading and Stabilization Activities Log 
 
Date(s) when an area is either temporarily or permanently stabilized: 
See Appendix I – Grading and Stabilization Activities Log 

 
9.2 LOG OF CHANGES TO THE SWPPP 
 

The log of changes to the SWPPP is maintained in Appendix G and includes additions of 
new BMPs, replacement of failed BMPs, significant changes in the activities or their timing 
on the project, changes in personnel, changes in inspection and maintenance procedures 
and update to site plans. 
 

9.3 TRAINING 
 

Prior to the commencement of earth-disturbing activities or pollutant-generating activities, 
whichever occurs first, training on the pollution prevention measures outlined in this 
SWPPP shall be provided to staff and subcontractors. 

 
9.3.1 Individual(s) Responsible for Training 

 
Company/Organization: TBD 

Name:  TBD  
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9.3.2 Description of Training Conducted 
 

Informal training shall be conducted for all staff, including subcontractors, on the 
site. The training shall be conducted primarily via tailgate sessions and shall focus 
on avoiding damage to stormwater BMPs and preventing illicit discharges. The 
tailgate sessions shall be conducted biweekly and shall address the following topics: 
Erosion Control BMPs, Sediment Control BMPs, Non-Stormwater BMPs, Waste 
Management and Materials Storage BMPs, and Emergency Procedures specific to 
the construction site. (See Appendix J – Training Log) 
 
Formal training shall be provided to all staff and subcontractors with specific 
stormwater responsibilities, such as installing and maintaining BMPs. The formal 
training shall cover all design and construction specifications for installing the 
BMPs and proper procedures for maintaining each BMP. Training shall also cover 
inspection schedules and procedures for personnel whose job duties are related to 
inspections. Formal training shall occur before any BMPs are installed on the site. 
(See Appendix J – Training Log) 
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10.0 CERTIFICATION AND NOTIFICATION 
 
10.1 SIGNATURE, PLAN REVIEW, AND MAKING PLANS AVAILABLE 
 

A copy of the SWPPP (including a copy of the Construction General Permit, NOI, and 
acknowledgement letter from EPA shall be retained at the construction site (or other 
location easily accessible during normal business hours to EPA, a state, tribal or local 
agency approving sediment and erosion plans, grading plans, or storm water management 
plans; local government officials; the operator of a municipal separate storm sewer 
receiving discharges from the site; and representatives of the U.S. Fish and Wildlife 
Service or the National Marine Fisheries Service) from the date of commencement of 
construction activities to the date of final stabilization.  A copy of the SWPPP shall be 
available at a central location on-site for the use of all those identified as having 
responsibilities under the SWPPP.  If an on-site location is unavailable to store the SWPPP 
when no personnel are present, notice of the plan’s location shall be posted near the main 
entrance at the construction site. 

 
 
 
10.2 NOTICE OF PERMIT COVERAGE 

 
A sign must be posted at a safe, publicly accessible location in close proximity to the 
construction site detailing the permit coverage.  The notice must be located so that it is 
visible from the public road that is nearest to the active part of the construction site, and 
it must use a font large enough to be readily viewed from a public right-of-way.  At a 
minimum, the notice must include:  

 
• The NPDES Permit Tracking Number,  
• A contact name and phone number for obtaining additional construction site 

information,  
• The Uniform Resource Locator (URL) for the SWPPP (if available), or the following 

statement: “If you would like to obtain a copy of the Stormwater Pollution Prevention 
Plan (SWPPP) for this site, contact the EPA Regional 1 Office at (617) 918-1038,  

• The following statement “If you observe indicators of stormwater pollutants in the 
discharge or in the receiving waterbody, contact the EPA through the following 
website: https://www.epa.gov/enforcement/report-environmental-violations.”  
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10.3 OWNER CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted.  Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations.   

Name:  

Title: Owner 

Signature: ____________________    

Date:  
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10.4 OPERATOR CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted.  Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations.   

Names:   

Title: Project Manager  

Signature: _______________________________    

Date:  
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Appendix A 

General Location Map 
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Appendix B 

Site Plans (Included Under Separate Cover) 
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Appendix C 

Construction General Permit (To be included with final SWPPP) 
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Appendix D 

NOI and Acknowledgement Letter from EPA 
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Appendix E 

Inspection Reports 
 

Inspections under this SWPPP shall be conducted in accordance with each installed BMPs 
recommended maintenance requirements.  This inspection frequency may be reduced to at least 
once every month if: a) the entire site is temporarily stabilized, b) runoff is unlikely due to 
winter conditions (e.g. site is covered with snow, ice, or the ground is frozen), or c) construction 
is occurring during seasonal arid periods in arid areas and semi-arid areas.  If an inspection 
report is filed according to this modified schedule it shall be noted at the end of the report under 
the “NOTES” section. 
 
The following four pages should be copied and completed for each inspection.  All inspection 
forms should be compiled in a binder to prove compliance with this SWPPP. 
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Stormwater Pollution Prevention Plan: Inspection Checklist 
 

General Information 
Project Name   

NPDES Tracking No.  Location  

Date of Inspection   Start/End Time  

Inspector’s Name(s)  

Inspector’s Title(s)  

Inspector’s Contact 
Information 

 

Inspector’s 
Qualifications 

 
 

Describe present phase 
of construction 

 

Type of Inspection: 
 Regular           Pre-storm event           During storm event           Post-storm event 

Weather Information 
Has there been a storm event since the last inspection?   Yes    No 
If yes, provide: 
Storm Start Date & Time:                                           Storm Duration (hrs):                 
 
Approx. Amount of Precipitation (in): 
 
Weather at time of this inspection? 
 Clear      Cloudy       Rain       Sleet       Fog       Snowing      High Winds     
 Other:                                                               Temperature:        
 
Have any discharges occurred since the last inspection?   Yes    No 
If yes, describe: 
 
Are there any discharges at the time of inspection? Yes    No 
If yes, describe: 
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Site-specific BMPs 
• Number the structural and non-structural BMPs identified in your SWPPP on your site map and 

list them below (add as many BMPs as necessary). Carry a copy of the numbered site map with 
you during your inspections.  This list will ensure that you are inspecting all required BMPs at 
your site. 

• Describe corrective actions initiated, date completed, and note the person that completed the 
work in the Corrective Action Log.   
 

 
BMP 

BMP 
Installed? 

BMP 
Maintenance 

Required? 

 
Corrective Action Needed and Notes 

 
 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  

 Yes  No Yes  No  
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Overall Site Issues 
Below are some general site issues that should be assessed during inspections.  Customize this list as needed 
for conditions at your site. 
 

BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and 
Notes 

 
Are all slopes and disturbed 

areas not actively being 
worked properly stabilized? 

Yes  No Yes  No 
 
 
 

Are natural resource areas 
(e.g., streams, wetlands, 

mature trees, etc.) protected 
with barriers or similar 

BMPs? 

Yes  No Yes  No 

 
 
 
 
 
 

Are perimeter controls and 
sediment barriers adequately 

installed (keyed into 
substrate) and maintained? 

Yes  No Yes  No 

 
 
 
 
 

Are discharge points and 
receiving waters free of any 

sediment deposits? 
Yes  No Yes  No 

 
 
 
 

Are storm drain inlets 
properly protected? Yes  No Yes  No  

Is the construction exit 
preventing sediment from 

being tracked into the street? 
Yes  No Yes  No  

Is trash/litter from work 
areas collected and placed in 

covered dumpsters? 
Yes  No Yes  No  

Are washout facilities (e.g., 
paint, stucco, concrete) 

available, clearly marked, 
and maintained? 

Yes  No Yes  No  

Are vehicle and equipment 
fueling, cleaning, and 

maintenance areas free of 
spills, leaks, or any other 

deleterious material? 

Yes  No Yes  No  
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BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and 
Notes 

 
Are materials that are 
potential stormwater 

contaminants stored inside 
or under cover? 

Yes  No Yes  No  

Are non-stormwater 
discharges (e.g., wash water, 

dewatering) properly 
controlled? 

Yes  No Yes  No  

(Other) Yes  No Yes  No  

 
Non-Compliance 

 
Describe any incidents of non-compliance not described above: 
 
 
 
 
 
 
 
 

 
CERTIFICATION STATEMENT 

 
“I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, to the best 
of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties 
for submitting false information, including the possibility of fine and imprisonment for knowing 
violations.” 
 
Print name and title:  
 
TBD 
 
Signature:_______ __________________________________________________   
 
Date:  
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Corrective Action Log 
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Corrective Action Log 
 
Use this form to note the date and activity for accurate record keeping (make additional copies as 
necessary).  Examples include the restaking or reinforcement of the erosion control barrier, site 
watering to prevent dust erosion, street sweeping, equipment and machinery repair, etc.   
 

Date Activity Description Additional Action Items 
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Appendix G 

SWPPP Amendment Log 
 
 
 

The SWPPP, including the site plans, shall be amended whenever there is a change in design, 
construction, operation, or maintenance at the construction site that has or could have a 
significant effect on the discharge of pollutants to the waters of the United States that has not 
been previously addressed in the SWPPP. 
 
The SWPPP shall be amended if during inspections or investigations by site staff, or by local, 
state, tribal or federal officials, it is determined that the SWPPP is ineffective in eliminating or 
significantly minimizing pollutants in storm water discharges from the construction site. 
 
Based on the results of an inspection, the SWPPP shall be modified as necessary to include 
additional or modified BMPs designed to correct problems identified.  Revisions to the SWPPP 
shall be completed within seven (7) calendar days following the inspection.  Implementation of 
these additional or modified BMPs shall be accomplished as described in Subpart 3.6B of the 
Construction General Permit (located in Appendix C). 
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SWPPP Amendment Log 
 
Amendment 

No. 
Description of the Amendment Date of 

Amendment 
Amendment 
Prepared by 

(Name(s) and Title) 
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Subcontractor Certifications/Agreements 
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Sample Subcontractor Certifications/Agreements 
 

SUBCONTRACTOR CERTIFICATION 
STORMWATER POLLUTION PREVENTION PLAN 

 
 
Project Number:                                           
 
Project Title:    
 
Operator(s):    
 
As a subcontractor, you are required to comply with the Stormwater Pollution Prevention Plan (SWPPP) 
for any work that you perform on-site.  Any person or group who violates any condition of the SWPPP may 
be subject to substantial penalties or loss of contract.  You are encouraged to advise each of your employees 
working on this project of the requirements of the SWPPP.  A copy of the SWPPP is available for your 
review at the office trailer. 
 
Each subcontractor engaged in activities at the construction site that could impact stormwater must be 
identified and sign the following certification statement: 
 
I certify under the penalty of law that I have read and understand the terms and conditions of the 
SWPPP for the above designated project and agree to follow the practices described in the SWPPP.  
 
This certification is hereby signed in reference to the above named project:  
 
Company:    
  
Address:         
 
Telephone Number:    
 
Type of construction service to be provided:       
 
  
 
   
 
Signature:       
  
Title:      
  
Date:        
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Appendix I 

Grading and Stabilization Activities Log 
 
 
 
 
 
 

Site Plans in Appendix B should be annotated to indicate areas where final stabilization has 
been accomplished and no further construction-phase permit requirements apply. 
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The following records are to be kept by each Site Operator throughout the construction period 
and maintained in the SWPPP.  Insert additional documentation for record keeping as necessary. 
 
Grading and Stabilization Activities Log 
 

Date Location on Property Description  
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Training Log 
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Training Log 
 

Date Training Topic Attendee Signature of Training 
Coordinator 
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Delegation of Authority 
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Sample Delegation of Authority Form 
 

Delegation of Authority 
 

 
I, ________________ (name), hereby designate the person or specifically described position below to be a 
duly authorized representative for the purpose of overseeing compliance with environmental requirements, 
including the Construction General Permit, at the Herb Chambers Jaguar/Land Rover construction site.  The 
designee is authorized to sign any reports, stormwater pollution prevention plans and all other documents 
required by the permit.   
 

 ____________________________  (name of person or position) 
_____________________________ (company) 
________________________  (address) 
_____________________ (city, state, zip) 
_____________________________ (phone) 

   
By signing this authorization, I confirm that I meet the requirements to make such a designation as set forth 
in Appendix I of EPA’s Construction General Permit (CGP), and that the designee above meets the 
definition of a “duly authorized representative” as set forth in Appendix I. 
 
I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information, the information submitted is, to the best 
of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties 
for submitting false information, including the possibility of fine and imprisonment for knowing violations. 
 
Name:              
 
Company:       
 
Title:                
 
Signature:   
 
Date:    
 

 
 
 



Herb Chambers Jaguar/Land Rover of Sudbury 
Stormwater Pollution Prevention Plan 

Sudbury, Massachusetts 
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix L 

Endangered Species Documentation 
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Historic Preservation Documentation 
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