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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

City of New Bedford 
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): 

Northside Farm Subdivision 
a. Street Address  

City of New Bedford 
b. City/Town 

02744 
c. Zip Code 

Latitude and Longitude: 
41D 41' 57" 
d. Latitude 

-70D 55' 59" 
e. Longitude 

Map 130 Block D 
f. Assessors Map/Plat Number   

See attached 
g. Parcel /Lot Number 

2.  Applicant: 

Terrence   
a. First Name 

Tedeschi 
b. Last Name 

New Bedford Cousins LLC 
c. Organization 

P.O. Box 36 
d. Street Address 

Scituate  
e. City/Town 

 MA 
f. State 

02066 
g. Zip Code 

 781-254-0470 
h. Phone Number 

      
i. Fax Number 

 tct9067@yahoo.com 
j. Email Address 

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

  
a. First Name 

      
b. Last Name 

       
c. Organization 

 
      
d. Street Address 

    
e. City/Town 

       
f. State 

      
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

     
j. Email address 

 
4.  Representative (if any): 

 John  
a. First Name 

Cavanaro 
b. Last Name 

 Cavanaro Consulting 
c. Company 

 687 Main Street 
d. Street Address 

 Norwell 
e. City/Town 

MA 
f. State 

02061   
g. Zip Code 

  781-659-8187 
h. Phone Number 

781-659-8186 
i. Fax Number 

jcavanaro@cavanaroconsulting.com 
j. Email address 

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

 $1,050.00 
a. Total Fee Paid 

$512.50 
b. State Fee Paid 

$537.50 
c. City/Town Fee Paid 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

City of New Bedford 
City/Town 

 A.  General Information (continued) 

 
6. General Project Description:  

 Proposed subdivision roadway with associated utiities and drainage system and wetland filling and 
replication 

 
 

 
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: 

 Bristol South 
a. County 

      
b. Certificate # (if registered land) 

 7734 
c. Book 

340 
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 

City of New Bedford 
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 

685 
1. square feet 

1,400+ 
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 
N/A - inland 
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:  

 14,500+ 
square feet 

 
 4. Proposed alteration of the Riverfront Area:  

 0 
a. total square feet  

0 
b. square feet within 100 ft. 

0 
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 

City of New Bedford 
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 

City of New Bedford 
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 Notice of Intent – 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 

 
 

 3/1/16 On Line 
b. Date of map 

 
 

 

 If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please 
complete Section C.1.c, and include requested materials with this Notice of Intent (NOI); OR 
complete Section C.1.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 

      
percentage/acreage 

 
   (b) outside Resource Area 

      
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 
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/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. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

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

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

City of New Bedford 
City/Town 

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

 
(c)   MESA filing fee (fee information available at 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_fee_schedule.htm).  
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, 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_exemptions.htm; 
the NOI must still be sent to NHESP if the project is within estimated habitat pursuant to 
310 CMR 10.37 and 10.59.)         

 

 

 
 2.    Separate MESA review ongoing.   

      
a. NHESP Tracking # 

      
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 
1213 Purchase Street – 3rd Floor 
New Bedford, MA  02740-6694 
Email: DMF.EnvReview-South@state.ma.us  

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@state.ma.us  

 

 

 

 

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

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

Provided by MassDEP: 
  

MassDEP File Number 

 
Document Transaction Number 

City of New Bedford 
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 

City of New Bedford 
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. 

 
Site Plan Set, To Accompany Notice of intent - Northside Farm Subdivision, New Bedford, MA  
 

 
Cavanaro Consulting 
b. Prepared By 

Brendan P. Sullivan, P.E. 
c. Signed and Stamped by 

 
3/3/16 
d. Final Revision Date 

1"=50' 
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:  

 

 

  1123 
2. Municipal Check Number 

3/2/2016 
3. Check date 

  1122 
4. State Check Number 

3/2/2016 
5. Check date 

  New Bedford Cousins LLC 
6. Payor name on check: First Name 

      
7. Payor name on check: Last Name 

  
 

  
 





 

  

 
 
 
 
 

SECTION II 
 
 

PROJECT NARRATIVE 
 
 



 

Notice of Intent  1 New Bedford Cousins, LLC. 
Northside Farm  New Bedford, MA  

 PROJECT NARRATIVE 
  

 
 
1.0 INTRODUCTION 
 

New Bedford Cousins is the current owner of the Northside Farm subdivision in New Bedford.  
The 35 Lot subdivision was originally approved by the planning board in 2006 and modified in 
2008.  A notice of intent was approved by the New Bedford Conservation commission for the 
subdivision in 2006. The 2008 modification did not affect the Conservation submittal.  Work 
approved under the 2006 Order of Conditions (SE 49-578) was never started, requiring a new 
Notice of Intent to be filed. 

 
2.0 EXISTING CONDITIONS 
 
The subject property is located on Acushnet Avenue between Phillips Road and Victoria Street 
in the Residential A and Mixed Use Business Districts of New Bedford, MA.  The total lot area is 
528,127square feet, approximately 492,727 square feet of the lot is composed of upland while 
approximately 35,400 square feet is composed of wetland.  The wetland is associated with a 
perennial stream located to the east of the site.  The entire site runoff generally flows from the 
Northwest to the Southeast corner of the property into the unnamed river and eventually a small 
pond located at the end of Victoria Street 
 
3.0 WETLAND RESOURCE AREAS 
 
There are two wetland resource areas subject to the jurisdiction of the Wetlands Protection Act 
(M.G.L. Ch. 131 § 40) within and adjacent to the proposed site including a riverfront area and a 
bordering vegetated wetland.  A brief description of each resource area is provided below.  We 
have also acknowledged the affected resources areas in our Notice of Intent. The proposed 
project does not exceed any of the thresholds for review under the Massachusetts 
Environmental Policy Act Regulations (301 CMR 11.00).   

 
3.1 Riverfront Area 

 
Per 310 CMR 10.58(2)(a)(3), Riverfront Area is defined as the area of land between a river’s 
mean annual high water line measured horizontally outward from a river and a parallel line 
located 25 feet away.   
 
No improvements are proposed within the riverfront area. 
 

3.2 Bordering Vegetated Wetland 
 
Per 310 CMR 10.55(2), Bordering Vegetated Wetlands are freshwater wetlands which border on 
creeks, rivers, streams, ponds and lakes. At this locus, the Bordering Vegetated Wetland (BVW) 
is associated with the perennial river along the eastern side of the site. A small portion of the 
BVW is adjacent to a headwall and pipe which appears to be a subdrain for the old pasture 
fields.  This pipe and headwall will be removed as part of the project and a portion of the 
wetlands associated with the pipe is proposed to be filled (685 s.f.) and a replication area of 



 

Notice of Intent  2 New Bedford Cousins, LLC. 
Northside Farm  New Bedford, MA  

approximately 1,400 s.f. (2:1 ratio) is proposed onsite as shown on the plan. 
 
The majority of the work within the buffer zone will primarily be grading associated with the 
proposed work as well as a detention basin improving the stormwater quality before it enters the 
wetland.   
 
4.0 PROPOSED IMPROVEMENTS 

 
4.1 Proposed Work 
 

The applicant is proposing to construct a new 35 residential unit subdivision.  The majority of the 
units will be located completely outside of the 100’ B.V.W. buffer, with approximately seven 
units within the 100’ B.V.W. buffer.  The remainder of the units are completely outside all 
resource area buffers.  Within the 100 foot B.V.W. setback there is a total proposed impervious 
area of approximately 8,250 square feet (approximately 10% of the 100’ resource buffer.)  The 
applicant is proposing a stormwater management design that conforms to the Massachusetts 
Department of Environmental Protection (MA DEP) best management practices, including deep 
sump catch basins, infiltration basins, detention basin with forebays and rooftop infiltration units.  
These best management practices result in a removal of at least 80 percent of the total 
suspended solids.    
 
The applicant has proposed the use of hay bale and silt fencing to minimize siltation in the 
direction of the buffer zones and wetlands during construction operations.  Additionally, any work 
done directly abutting any wetland will be done by hand and with the use of small machinery, 
minimizing the disturbance to the resource areas as much as possible.  

 
 
 



 

  

 
 
 
 
 
 
 

SECTION III 
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SECTION IV 
 
 

ABUTTER NOTIFICATION INFORMATION 
 
 



Notification to Abutters under the Massachusetts Wetlands 
Protection Act and the City of New Bedford Wetlands Ordinance 

 

In Accordance with the second paragraph of the Massachusetts General Laws Chapter 131, 
Section 40 and the City of New Bedford Wetlands Ordinance (New Bedford Code of Ordinances 
Sections 15‐101 through 15‐112), you are hereby notified of the following. 

The name of the applicant is:  New Bedford Cousins LLC. 

The applicant has filed an Notice of Intent for the municipality of New Bedford, Massachusetts 
seeking permission to remove, fill, dredge or alter an area subject to protection under the City 
of New Bedford Wetlands Ordinance (New Bedford Code of Ordinances Sections 15‐101 
through 15‐112). 

The address of the lot where the activity is proposed is:  Northside Farm Subdivision 

Assessor’s Map 130D; Multiple Lots 

Public Hearing Date:  March 15, 2016 

Copies of the Notice of Intent may be examined at the New Bedford Conservation Commission, 
City Hall, 133 William Street, Room 304, New Bedford, MA 02740 between the hours of 8:00 
AM and 4:00 PM, Monday through Friday.  For more information call (508) 991‐6188. 

Copies of the Notice of Intent may be obtained from the applicant’s representative, Cavanaro 
Consulting, Inc. by calling (781)659‐8187 between the hours of 8:00 AM and 5:00 PM Monday 
through Friday. 

Please confirm information regarding the date, time and place of the public hearing with the 
New Bedford Conservation Commission by calling (508) 991‐6188 between the hours of 8:00 
AM and 4:00 PM Monday through Friday. 

Note: Notice of Public Hearing, including its date, time and place, will be posted in the City Hall 
not less than forty eight (48) hours in advance of the meeting. 

Note:  Notice of the Public Hearing including its date, time and place, will be published at least 
five (5) days in advance in the Standard Times. 

Note:  You may also contact the New Bedford Conservation Commission at (508) 991‐6188 for 
more information about this publication or the City of New Bedford Wetlands Ordinance.  



 

  

 
 
 
 
 
 
 

SECTION V 
 
 

FILING FEE INFORMATION 
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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: 

Northside Farm  
a. Street Address 

New Bedford 
b. City/Town 

1122 
c. Check number 

$512.50 
d. Fee amount 

2. Applicant Mailing Address: 

Terrence  
a. First Name 

Tedeschi 
b. Last Name 

New Bedford Cousins LLC 
c. Organization 

P.O. Box 36 
d. Mailing Address 

Scituate 
e. City/Town 

MA 
f. State 

02066 
g. Zip Code 

       
h. Phone Number 

      
i. Fax Number 

       
j. Email Address 

3. Property Owner (if different): 

   
a. First Name 

      
b. Last Name 

       
c. Organization 

       
d. Mailing Address 

       
e. City/Town 

      
f. State 

      
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

       
j. Email Address 

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

B. Fees 

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

NOI Wetland Fee Transmittal Form 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  
 

 

 B. Fees (continued) 

  Step 1/Type of Activity Step 2/Number 
of Activities 

Step 
3/Individual 
Activity Fee 

Step 4/Subtotal Activity 
Fee 

    

 3c) Subdivision Roadway 
Construction 

1 
 

$1,050.00 
 

$1,050.00 
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

             Step 5/Total Project Fee: $1,050.00 
 

                Step 6/Fee Payments: 
 

  
                Total Project Fee: 

$1,050.00 
a. Total Fee from Step 5 

   State share of filing Fee: 
$512.50 
b. 1/2 Total Fee less $12.50 

  City/Town share of filling Fee: 
$537.50 
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.) 
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CITY OF NEW BEDFORD 

MASSACHUSETTS 
 

CONSERVATION COMMISSION 
2009 FILING FEE CALCULATION WORKSHEET*  

 
PROJECT LOCATION: 
 
__________________________________________MAP ________LOT(S) _________ 
 
APPLICANT:___________________________________________________________ 
 
CONSERVATION COMMISSION FEES (check all that apply):   

(       )   REQUEST FOR DETERMINATION OF APPLICABILITY 
(       )   NOTICE OF INTENT 
(       )   INQUIRY AS TO NEED FOR AN AMENDED ORDER** 
(       )   AMENDED ORDER OF CONDITIONS     
(       )   ANRAD (Abbreviated Notice of Resource Area Delineation)                                    
(       )   EXTENSION PERMIT                                   
(       )   CERTIFICATE OF COMPLIANCE                     
(       )   AFTER THE FACT FILING  
(        )  RESTORATION PLAN FEE (no NOI filing required)   
(        )  LIFTING AN ENFORCEMENT ORDER   
(       )   PENALTIES  
       
 
(A.) ALTERATION FEES:  
Application and field review of a project proposed in a Wetland Resource Area or its 
Buffer Zone is $150.00 plus the applicable alteration fee as follows 

                                            AMOUNT DUE 
 Application and Field Review Fee  ( $150.00 )   $__________  

 $0.50 X  _______   SF Wetland Resource Area   $___________ 

 $0.05 X  _______   SF Land Subject Coastal Flooding  $___________ 

 $0.20 X ________  SF Developed Riverfront Area   $___________ 

 $1.00 X ________  SF Undeveloped Riverfront Area                       $ __________ 

 $5.00 X ________  LF Coastal Bank     $___________ 

 $0.10 X ________  SF Buffer Zone      $___________  
 
 
(B.) EXTENSION of an Order of Conditions: 

 Minor Project ...  $100.00 + _______  (¼ local fee from NOI)  $___________ 

 Other Projects … $200.00 + _______ (¼ local fee from NOI )   $___________ 
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(C.) AMENDING A PERMIT: 
 Written inquiry or request to appear to determine the need for an  

Amended Order:**   ($50.00 fee)               $___________ 
     

 Amending OOC: $150.00 + _________ (applicable alteration fee) $___________   

 

(D.) RESOURCE BOUNDARY DELINEATION VERIFICATION   
        USING AN RDA APPLICATION:  

 $150.00 + $2.00 X _______ LF  Wetland boundary   $___________ 
        

 
(E.)  ABBREVIATED RESOURCE AREA DELINEATION VERIFICATION 

(ANRAD)  
 $150.00 + $1.00 X ________ LF Resource Area boundary  $___________  

   
 
(F.) RESOURCE BOUNDARY DELINEATION VERIFICATION CONDUCTED  
       DURING A NOTICE OF INTENT REVIEW 

 $150.00 + $3.00 X ________ LF Resource Area boundary  $___________    
         

(G.) DOCKS: 
 $100.00 + $4.00 X _______ LF of dock    $__________  

 Add 150% to total fee if in significant shellfish habitat  $___________                   

 
(H.) AFTER THE FACT FILING: 

 All Total Fees are doubled      $___________   
                                                              

(I.) RESTORATION PLAN FEE: 
 ($150.00 + _________Alteration Fee) Multiplied by 2  $___________                            

 
(J.) LIFTING ON ENFORCEMENT ORDER:  

 $150.00 fee        $___________  
                      

(K.) CERTIFICATE OF COMPLIANCE:  
 refer to “K” of the Fee schedule     $___________         

 
(L.) PENALTIES:  

 refer to “L” of the Fee schedule     $___________     
                 

 
 
TOTAL AMOUNT DUE (including after-the-fact fee if applicable):     $___________                              
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Notes:  
          
* Please refer to the Conservation Commission Fee Schedule - Revised April 2009 
 
** This is not required, but available for anyone who would like to appear to discuss the  
      need to Amend.   
 
Please make check or Money Order payable to: THE CITY OF NEW BEDFORD.  
Cash is not Accepted.   
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Appendices 
 



 

  

 
 
 
 
 
 
 

APPENDIX A 
 
 

Stormwater Operation and Maintenance Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

Stormwater Operation and Maintenance Plan and Illicit Discharge 
Statement 

  
Proposed Residential Subdivision and Associated Improvements 

Northside Farm Subdivision – New Bedford, MA 02745 
Stormwater Management System’s Owner: New Bedford Cousins LLC 

System Owner’s Address: P.O. Box 36, Scituate, MA 02066 
Party responsible for Operations and Maintenance:  

Owner of Northside Farm Subdivision, New Bedford, MA 
 

It is most important for a drainage system to be maintained in order for it to work properly. The 
following is an Operation and Maintenance plan to upkeep the existing non-structural and 
structural best performance practices as outlined in the Massachusetts Department of 
Environmental Protection’s Stormwater Management Policy. 
 
Construction Sequencing: 
 
The following section provides construction details and highlights the construction sequence 
and timing of earth moving activities. 
 
 1 Installation of Erosion Controls 
 
Erosion and sedimentation controls (i.e. silt fence and hay bales) will be installed where needed 
and inspected at the limits of the work area prior to the commencement of earth moving 
activities.   
 
 2 Clearing 
 
The project area will be cleared of debris and boulders.  Materials removed from the site will be 
transported to an appropriate facility or will be disposed of properly.  No large boulders will be 
buried on the site.  All cleared vegetation will be removed from the project site or mulched and 
stockpiled for future use on the site. 
 
 3 Rough Grading 
 
During this phase of construction, rough grades will be established for the project site.  If 
suitable topsoil is found, it will be removed and stockpiled in an upland area outside of the 100-
foot buffer zone of identified wetlands.  The stockpiled topsoil will be stored until ready for re-
use on site. 
 
 4 Drainage System Construction 
 
After rough grading is complete, the drainage collection, conveyance and discharge areas will 
be installed.  The drainage system design and structures for the proposed development will 
follow the Department of Environmental Protection’s Best Management Practice standards. 
 
 5 Utility Installation 
 
In this phase of construction, underground utilities including water, sewer, gas, power, 
telecommunications, etc. will be installed. 



 

  

 
 7 Roadway Paving 
 
During this phase of construction, the parking extension and access ways for the facility as 
shown on the submitted plans will be paved to binder course only.  
 
 9 Installation of Amenities 
 
Amenities such as signage and landscaping will be installed or completed as required for safety.  
 
 10 Site Stabilization 
 
The final phase of the project is the restoration and stabilization of all exposed surfaces.  
Disturbed areas will be landscaped or seeded.  In the event that weather conditions prevent 
final restoration, temporary erosion and sedimentation measures will be employed until the 
weather is suitable for final cleanup.  A final inspection will ensure that the project site is cleared 
of all project debris and that erosion and sedimentation controls are functioning properly.  
Haybales and silt fencing will not be removed until the site is stabilized and the final inspection 
is complete. 
 
Operation and Maintenance Plan during Construction: 
 
Sediment and Erosion Control 
 

 Siltation fences shall be inspected at least once a week and after each rainfall event.  
Make any required repairs immediately.  Repair scoured areas on the back side of fence 
at this time to prevent future problems. 

 
 Should the fabric of the silt sock tear, decompose or otherwise become ineffective, 

replace it within 24 hours of discovery. 
 

 Remove silt deposits once they reach 15 to 30 percent of the height of the silt fence to 
provide adequate storage volume for the next rain event and to reduce pressure on the 
fence. Care should be taken to avoid undermining the fence during cleanout process. 

 
 Accumulated sediment may be spread to form a surface for turf or other vegetation 

establishment, or disposed of elsewhere.  The area should be reshaped to permit natural 
drainage. 
 

 Crushed stone construction entrances shall be inspected and maintained on a daily 
basis.  Any buildup of material within the apron shall be removed offsite and replaced 
with clean crushed stone as needed.  
 

 Also at the construction entrances any sediment tracked onto the public road during the 
construction process  shall be removed immediately and any adjustment of the entrance 
to prevent additional sediment tracking. 

 
 
 
 



 

  

Infiltration Systems 
 
All infiltration areas shall be excavated and installed after the construction of the 
foundation.  No heavy equipment shall traverse the proposed infiltration areas after 
installation. 
 
Per MA DEP Stormwater Guidelines the following work shall be done to stabilize the site prior to 
installing the subsurface structures: 

- Do not allow runoff from any disturbed areas on the site to flow to the 
subsurface structures.   

- Rope off the area where the subsurface structures are to be placed.   
- Accomplish any required excavation with equipment placed just outside the 

area.  If the size of the area intended for exfiltration is too large to 
accommodate this approach, use trucks with low-pressure tires to minimize 
compaction.  Do not allow any other vehicles within the area to be excavated.  

- Keep the area above and immediately surrounding the subsurface system 
roped off to all construction vehicles until the final top surface is installed. 

- At no time shall the area for the infiltration system be used as a temporary 
sediment basin.  Stockpiles shall be placed away from the subsurface 
infiltration system and sedimentation fences shall be placed around the 
perimeter of the infiltration area to prevent the accumulation of sediment within 
the native soils. 

 
Dust Control: Sprinkle water as necessary to control dust during construction. 
 
Material Stockpiling: Stockpiles of material must be placed outside all wetland resource areas 
and their buffer zones.  If left overnight, material stockpiling must be protected from the weather. 
 
Good housekeeping: 

The following good housekeeping BMP’s will be implemented in order to prevent 
pollution during construction: 
 

 Petroleum products will be stored in tightly sealed containers which are clearly labeled. 
 Any asphalt substances used onsite will be applied according to the manufacturer’s 

specifications. 
 If portable sanitary units are used, sanitary waste will be removed as necessary to avoid 

overfilling. 
 All paint and other hazardous waste materials will be tightly sealed and stored when not 

in use.  Excess material will not be discharged into the public stormwater system, but will 
be properly disposed of according to the manufacturer’s specifications. 

 If spray guns are used, they will be cleaned on a removable tarp. 
 
 
 
 
 
 
 
 



 

  

Operation and Maintenance Plan After Construction: 
 
Subsurface Infiltration System: 
 
Inspect inspection ports at least twice a year.  Remove any debris or sediment that may be 
clogging the system.   
 
Pipes: 
 
Drainage pipes (inlets and outlets) shall be inspected to ensure that they are free of all 
obstructions and that they are structurally sound during every catch basin inspection. 
 
Roadway Sweeping 
 
All paved areas shall be swept at a minimum twice a year and after a major storm event to 
remove pollutants. 
 
Catch Basin Cleaning 
 
All catch basins shall be cleaned and inspected in late winter or early spring after the snow 
melts. Inspections should include the frame and grate, pipe, structure itself and the trap for 
damage and or repair. 
 
Snow Management 
 
At no time shall the wetlands be used for the stockpiling of snow.  
 
Estimated Operation and Maintenance Budget: 
 
Maintenance cost will be approximately $3,000.00 per year. 
 



 

  

Illicit Discharges: 
 
At no time will the owner or any other individual utilize the stormwater management system for 
any purpose other than its intended use.  The stormwater management system as shown on the 
attached site plan at no time shall receive discharges other than stormwater, this includes 
“wastewater discharges and discharges of stormwater contaminated by contact with process 
wastes, raw materials, toxic pollutants, hazardous substances, oil or grease.” 
 
 
 
 
 
  
__________________________                               __________________________ 
     Applicant (Signature)                                                 Applicant (Print)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

 
 
 
 
 

APPENDIX B 
 
 

Stormwater Drainage Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

STORMWATER DRAINAGE CALCULATIONS 
 
 

for 
 

Definitive Subdivision 
Notice of Intent 

 
at 

 

Northside Farm 
New Bedford, MA  

 
 

Prepared for: 
 

New Bedford Cousins LLC 
P.O. Box 36 

Scituate, MA 02066 
 
 

Prepared by: 
 

Cavanaro Consulting, Inc. 
687 Main Street 

Norwell, MASSACHUSETTS 02061 
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1.0  METHODOLOGY 
 
The adequacy of drainage structures and their ability to function properly must be analyzed to 
minimize detrimental effects due to flooding conditions. The impacts of storm water are 
mitigated through several mechanisms such as infiltration, transportation and evaporation. The 
remaining runoff, can be quantified through developed and accepted methods. By determining 
the characteristics of site specific storm water conditions, mitigating efforts can be taken to avoid 
floodwater damage by constructing control devices. Designing and analyzing these facilities 
requires the acquisition of site data through observations, computer modeling the watershed, and 
the interpretation and application of the calculated values.  
 
2.0 OVERVIEW 
 
Cavanaro Consulting (CC) has analyzed the existing structures on and adjacent to the site 
utilizing the HydroCad 7.00 Storm water modeling program. Storm rainfall, run-off curve 
numbers, and other site characteristics are input into the program. The results of calculations are 
output into tables and graphs for each area and control structure. The complete calculations are 
presented in Appendix A of this report.  
 
3.0 DESIGN STORMS 
 
CC has computed storm water run-off calculations for the proposed subdivision site, for a 2, 10, 
25, and 100 year, Type III, 24-hour storm events. This results in a 3.2”, 4.6”, 5.6”, and a 6.8” 
rain event respectively for each storm event. 
 
4.0 EXISTING DRAINAGE AREAS 
 
The existing site is currently divided into four drainage areas: one that flows to the west toward 
Acushnet Ave through an easement; another that flows to the southwest towards the existing 
billboard; another flows toward Arnoff and Victoria Street; and a much larger area that flows to 
the east into an existing bordering vegetated wetland area and eventually to an unnamed river 
which flows further south to a small pond. It is our understanding that the existing pond located 
to the southeast has a history of flooding during heavy rainfall events.  As a result, we have 
designed the drainage system for this project to reduce the flow toward the existing wetland 
while maintaining some flow to continue hydration of the resource area. 
 
5.0 PROPOSED SUBCATCHMENT AREAS 
 
The proposed site was divided into 12 subcatchment areas as shown on the accompanying plan. 
Four design control points were established to compare the existing with the proposed 
conditions. The design control points were chosen at the down slope side of the four existing 
subcatchment areas as shown on the plan. The intent was to direct a limited amount of runoff to 
the Bordering Vegetated Wetland and to Victoria Street to the South due to the inherent 
drainage problem at the Easterly end of Victoria Street and the adjacent pond.  To achieve this 
goal more runoff was directed towards Acushnet Avenue, thus resulting in an increase in flow 
at design control points No. 1 & 2 and a net decrease in flow at design control points No. 3 & 4, 



  
   

   

as shown in the table below. Post development peak rate of runoff in the direction of the 
wetlands (DCP #4) was decreased from existing conditions during all design storm events. Only 
4 of the 12 subcatchment areas are directed towards the wetlands.  Three of those 4 are 
attenuated by the proposed detention pond before reaching the BVW onsite. 
 
 6.0 PROPOSED DETENTION PONDS 
 
The proposed drainage system consists of one detention pond located in the subdivision. The 
underground infiltration basins with outlet structures discharge into the exiting drainage systems 
in the adjacent street.  The infiltration system to the north adjacent to the bank site has been 
installed as part of that project in 2008. All ponds are designed as dry ponds. Therefore, there is 
no standing water in the ponds between storm events. All street runoff is captured through deep 
sump catch basins with oil/gas separators, which discharge to the detention ponds.  All of the 
proposed dwellings have their own onsite stormwater recharge systems.  
 
7.0      DRAINAGE ANALYSIS 
 
Design Control Point No. 1 (Acushnet Ave.) 
 
Storm    Existing Conditions (1E)  Post-Modification(1R) 
2–Year-24Hour (3.20”)  0.89 cfs     1.23 cfs 
 
10–Year-24Hour (4.60”)  1.87 cfs    3.77 cfs 
 
25–Year-24Hour (5.60”)  2.65 cfs    5.30 cfs 
 
100–Year-24Hour (6.80”)  3.61 cfs    6.44 cfs 
 
Design Control Point No. 2 (South West Corner) 
 
Storm    Existing Conditions (1E)  Post-Modification(12R) 
2–Year-24Hour (3.20”)  1.64 cfs    1.17 cfs 
 
10–Year-24Hour (4.60”)  3.31 cfs    3.29 cfs 
 
25–Year-24Hour (5.60”)  4.60 cfs    4.59 cfs 
 
100–Year-24Hour (6.80”)  6.20 cfs    6.16 cfs 
 
 
 
 
 
 
 
 



  
   

   

Flow @ Design control Point No. 3 (Monson & Victoria Street) 
 
Storm    Existing Conditions (3E)  Post-development (16R) 
2–Year-24Hour (3.20”)  7.07 cfs    7.22 cfs 
 
10–Year-24Hour (4.60”)  13.33 cfs    11.67 cfs 
 
25–Year-24Hour (5.60”)  18.01 cfs    14.84 cfs 
 
100–Year-24Hour (6.80”)  23.75 cfs    18.53 cfs 
 
Flow @ Design control Point No. 4 (Rear @ Wetland Area/Southeast corner) 
 
Storm    Existing Conditions (4E)  Post-development (10R) 
2–Year-24Hour (3.20”)  7.30 cfs    6.67 cfs 
 
10–Year-24Hour (4.60”)  15.49 cfs    13.97 cfs 
 
25–Year-24Hour (5.60”)  21.94 cfs    18.84 cfs 
 
100–Year-24Hour (6.80”)  30.04 cfs    23.86 cfs 
 
The portion of the proposed project directed to DCP #4 will conform to the Stormwater 
Standards as follows:  
 
Standard 1: No New Stormwater Conveyances of Untreated Stormwater or 
Erosion Offsite 
 
The proposed improvements have an increase in pavement that will be treated prior to flowing 
into the infiltration fields and detention pond  Also deep sump catch basins with hoods will be 
provided on all new catch basins, and all runoff will flow through an oil water separator prior to 
discharging off site.   
 
Standard 2: Peak Rate Attenuation  
 
All proposed runoff rates are less than proposed with the exception of design control point 
number 1. This existing connection to the street was constructed in 2008 as part of the adjacent 
bank project.  The flow was increased in this area to help alleviate an existing drainage problem 
with the pond off property to the southeast of the project. 
 
Standard 3: Recharge and Discharge Volume  
 
The required recharge volume for the site is 0.25” per net increase of new impervious, or 
0.25”/12 x 132,225 s.f. = 2,645 cubic feet.  Both infiltration systems has a total volume of over 
45,000 cubic feet of storage.  Therefore, this requirement is met. 
 



  
   

   

Drawdown: 
 
Rv / (K x bottom area) = 2,645 ft3/ [0.003 fpm x (10,468 sf)] = 85 min. = 1.4 hours 
 
1.4 hours < 72 hours, therefore drawdown requirement is met. 
 
Standard 4: Water Quality  
 
The implementation of a Long Term Operation and Maintenance Plan will further improve 
water quality in the long term.  The required Water Quality Volume for this site is 0.5” per net 
increase of new pavement, or 0.5”/12 x 132,225 s.f. = 5,510 cubic feet.  The infiltration systems 
and detention pond have a total volume of over 50,000 cubic feet of storage, therefore this 
requirement is met. 
 
Standard 5: Land Uses with Higher Pollutant Loads (LUHPPLs) 
 
The proposed use of the site does not constitute a higher potential pollutant load, therefore this 
standard does not apply. 
 
Standard 6: Critical Areas 
 
The locus site is not located within a critical area as can be seen on the attached DEP priority 
resource map.  Thus, Standard 6 does not pertain to this project. 
 
Standard 7: Redevelopment 
 
The project is considered new development. 
 
Standard 8: Construction Period Pollution Prevention and Erosion and 
Sedimentation Control 
 
The Operation and Maintenance Plan included with this submittal will ensure proper 
maintenance of the proposed pollution, erosion and sedimentation measures proposed during 
construction. 
 
Standard 9: Long Term Operation and Maintenance Plan 
 
The Long Term Operation and Maintenance Plan is included within the Operation and 
Maintenance Plan which is enclosed in this submittal to ensure drainage non-structural BMP’s 
are maintained as intended. 
 
Standard 10: Prohibition of Illicit Discharges 
 
Routine visual inspections are scheduled as part of the Operations and Maintenance Plan to 
prevent illicit discharges.  Furthermore, an Illicit Compliance Statement is included in this 
submittal. 
 



  
   

   

Improvement Over Existing Conditions  
 
Water quality will be improved through the implementation of an Operation and Maintenance 
Plan (O & M Plan).  This O & M Plan includes good practice measures such as visual 
maintenance and inspections onsite.  The runoff from the existing site has no stormwater 
controls, the proposed infiltration and stomwater controls will remove greater than 80% of total 
suspended solids (TSS) from the site improving the downstream runoff dramatically. 
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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. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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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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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=35,642 sf   0.00% Impervious   Runoff Depth>0.89"Subcatchment 1E: 1
   Tc=5.0 min   CN=73   Runoff=0.89 cfs  0.061 af

Runoff Area=58,000 sf   8.79% Impervious   Runoff Depth>1.00"Subcatchment 2E: 2
   Tc=5.0 min   CN=75   Runoff=1.64 cfs  0.111 af

Runoff Area=249,488 sf   23.33% Impervious   Runoff Depth>1.23"Subcatchment 3E: 3
   Flow Length=375'   Slope=0.0300 '/'   Tc=12.4 min   CN=79   Runoff=7.07 cfs  0.587 af

Runoff Area=411,276 sf   0.00% Impervious   Runoff Depth>0.89"Subcatchment 4E: 4
   Flow Length=1,200'   Tc=16.7 min   CN=73   Runoff=7.30 cfs  0.700 af
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Summary for Subcatchment 1E: 1

Runoff = 0.89 cfs @ 12.09 hrs,  Volume= 0.061 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
35,642 73 Woods, Fair, HSG C
35,642 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 2E: 2

Runoff = 1.64 cfs @ 12.09 hrs,  Volume= 0.111 af,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 5,100 98

52,900 73 Woods, Fair, HSG C
58,000 75 Weighted Average
52,900 91.21% Pervious Area

5,100 8.79% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 3E: 3

Runoff = 7.07 cfs @ 12.18 hrs,  Volume= 0.587 af,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
191,289 73 Woods, Fair, HSG C

* 58,199 98 IMP
249,488 79 Weighted Average
191,289 76.67% Pervious Area

58,199 23.33% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.9 325 0.0300 2.79 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
12.4 375 Total

Summary for Subcatchment 4E: 4

Runoff = 7.30 cfs @ 12.25 hrs,  Volume= 0.700 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
411,276 73 Woods, Fair, HSG C
411,276 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
5.1 700 0.0200 2.28 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
1.1 450 0.0200 6.67 40.03 Channel Flow, CHANNEL

Area= 6.0 sf  Perim= 8.0'  r= 0.75'  n= 0.026
16.7 1,200 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=35,642 sf   0.00% Impervious   Runoff Depth>1.82"Subcatchment 1E: 1
   Tc=5.0 min   CN=73   Runoff=1.87 cfs  0.124 af

Runoff Area=58,000 sf   8.79% Impervious   Runoff Depth>1.97"Subcatchment 2E: 2
   Tc=5.0 min   CN=75   Runoff=3.31 cfs  0.219 af

Runoff Area=249,488 sf   23.33% Impervious   Runoff Depth>2.29"Subcatchment 3E: 3
   Flow Length=375'   Slope=0.0300 '/'   Tc=12.4 min   CN=79   Runoff=13.33 cfs  1.091 af

Runoff Area=411,276 sf   0.00% Impervious   Runoff Depth>1.81"Subcatchment 4E: 4
   Flow Length=1,200'   Tc=16.7 min   CN=73   Runoff=15.49 cfs  1.425 af
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Summary for Subcatchment 1E: 1

Runoff = 1.87 cfs @ 12.08 hrs,  Volume= 0.124 af,  Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
35,642 73 Woods, Fair, HSG C
35,642 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 2E: 2

Runoff = 3.31 cfs @ 12.08 hrs,  Volume= 0.219 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 5,100 98

52,900 73 Woods, Fair, HSG C
58,000 75 Weighted Average
52,900 91.21% Pervious Area

5,100 8.79% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 3E: 3

Runoff = 13.33 cfs @ 12.17 hrs,  Volume= 1.091 af,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
191,289 73 Woods, Fair, HSG C

* 58,199 98 IMP
249,488 79 Weighted Average
191,289 76.67% Pervious Area

58,199 23.33% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.9 325 0.0300 2.79 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
12.4 375 Total

Summary for Subcatchment 4E: 4

Runoff = 15.49 cfs @ 12.24 hrs,  Volume= 1.425 af,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
411,276 73 Woods, Fair, HSG C
411,276 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
5.1 700 0.0200 2.28 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
1.1 450 0.0200 6.67 40.03 Channel Flow, CHANNEL

Area= 6.0 sf  Perim= 8.0'  r= 0.75'  n= 0.026
16.7 1,200 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=35,642 sf   0.00% Impervious   Runoff Depth>2.56"Subcatchment 1E: 1
   Tc=5.0 min   CN=73   Runoff=2.65 cfs  0.175 af

Runoff Area=58,000 sf   8.79% Impervious   Runoff Depth>2.74"Subcatchment 2E: 2
   Tc=5.0 min   CN=75   Runoff=4.60 cfs  0.304 af

Runoff Area=249,488 sf   23.33% Impervious   Runoff Depth>3.10"Subcatchment 3E: 3
   Flow Length=375'   Slope=0.0300 '/'   Tc=12.4 min   CN=79   Runoff=18.01 cfs  1.481 af

Runoff Area=411,276 sf   0.00% Impervious   Runoff Depth>2.55"Subcatchment 4E: 4
   Flow Length=1,200'   Tc=16.7 min   CN=73   Runoff=21.94 cfs  2.008 af



Type III 24-hr  25 Year Event Rainfall=5.60"NORTHSIDE FARM ECON - 2016
  Printed  3/2/2016Prepared by Microsoft

Page 9HydroCAD® 10.00  s/n 01769  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1E: 1

Runoff = 2.65 cfs @ 12.08 hrs,  Volume= 0.175 af,  Depth> 2.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
35,642 73 Woods, Fair, HSG C
35,642 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 2E: 2

Runoff = 4.60 cfs @ 12.08 hrs,  Volume= 0.304 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 5,100 98

52,900 73 Woods, Fair, HSG C
58,000 75 Weighted Average
52,900 91.21% Pervious Area

5,100 8.79% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 3E: 3

Runoff = 18.01 cfs @ 12.17 hrs,  Volume= 1.481 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
191,289 73 Woods, Fair, HSG C

* 58,199 98 IMP
249,488 79 Weighted Average
191,289 76.67% Pervious Area

58,199 23.33% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.9 325 0.0300 2.79 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
12.4 375 Total

Summary for Subcatchment 4E: 4

Runoff = 21.94 cfs @ 12.24 hrs,  Volume= 2.008 af,  Depth> 2.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
411,276 73 Woods, Fair, HSG C
411,276 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
5.1 700 0.0200 2.28 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
1.1 450 0.0200 6.67 40.03 Channel Flow, CHANNEL

Area= 6.0 sf  Perim= 8.0'  r= 0.75'  n= 0.026
16.7 1,200 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=35,642 sf   0.00% Impervious   Runoff Depth>3.51"Subcatchment 1E: 1
   Tc=5.0 min   CN=73   Runoff=3.61 cfs  0.239 af

Runoff Area=58,000 sf   8.79% Impervious   Runoff Depth>3.71"Subcatchment 2E: 2
   Tc=5.0 min   CN=75   Runoff=6.20 cfs  0.412 af

Runoff Area=249,488 sf   23.33% Impervious   Runoff Depth>4.12"Subcatchment 3E: 3
   Flow Length=375'   Slope=0.0300 '/'   Tc=12.4 min   CN=79   Runoff=23.75 cfs  1.968 af

Runoff Area=411,276 sf   0.00% Impervious   Runoff Depth>3.50"Subcatchment 4E: 4
   Flow Length=1,200'   Tc=16.7 min   CN=73   Runoff=30.04 cfs  2.751 af
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Summary for Subcatchment 1E: 1

Runoff = 3.61 cfs @ 12.08 hrs,  Volume= 0.239 af,  Depth> 3.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
35,642 73 Woods, Fair, HSG C
35,642 100.00% Pervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 2E: 2

Runoff = 6.20 cfs @ 12.08 hrs,  Volume= 0.412 af,  Depth> 3.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 5,100 98

52,900 73 Woods, Fair, HSG C
58,000 75 Weighted Average
52,900 91.21% Pervious Area

5,100 8.79% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 3E: 3

Runoff = 23.75 cfs @ 12.17 hrs,  Volume= 1.968 af,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
191,289 73 Woods, Fair, HSG C

* 58,199 98 IMP
249,488 79 Weighted Average
191,289 76.67% Pervious Area

58,199 23.33% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.9 325 0.0300 2.79 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
12.4 375 Total

Summary for Subcatchment 4E: 4

Runoff = 30.04 cfs @ 12.23 hrs,  Volume= 2.751 af,  Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
411,276 73 Woods, Fair, HSG C
411,276 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, SHEET

Woods: Light underbrush   n= 0.400   P2= 3.20"
5.1 700 0.0200 2.28 Shallow Concentrated Flow, SHALLOW

Unpaved   Kv= 16.1 fps
1.1 450 0.0200 6.67 40.03 Channel Flow, CHANNEL

Area= 6.0 sf  Perim= 8.0'  r= 0.75'  n= 0.026
16.7 1,200 Total
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=3,300 sf   100.00% Impervious   Runoff Depth>2.97"Subcatchment 1A: Bank Roof
   Tc=5.0 min   CN=98   Runoff=0.24 cfs  816 cf

Runoff Area=36,670 sf   59.99% Impervious   Runoff Depth>2.00"Subcatchment 1S: Bank Parking Lot
   Tc=5.0 min   CN=88   Runoff=1.96 cfs  6,099 cf

Runoff Area=40,900 sf   30.12% Impervious   Runoff Depth>1.47"Subcatchment 2S: 2
   Tc=5.0 min   CN=81   Runoff=1.61 cfs  5,003 cf

Runoff Area=15,276 sf   46.22% Impervious   Runoff Depth>1.76"Subcatchment 3S: 3
   Tc=5.0 min   CN=85   Runoff=0.72 cfs  2,236 cf

Runoff Area=27,561 sf   25.98% Impervious   Runoff Depth>1.40"Subcatchment 4S: 4
   Tc=5.0 min   CN=80   Runoff=1.03 cfs  3,217 cf

Runoff Area=31,726 sf   48.19% Impervious   Runoff Depth>1.83"Subcatchment 5S: 5
   Tc=5.0 min   CN=86   Runoff=1.57 cfs  4,848 cf

Runoff Area=88,490 sf   30.39% Impervious   Runoff Depth>1.47"Subcatchment 6S: 6
   Tc=5.0 min   CN=81   Runoff=3.48 cfs  10,825 cf

Runoff Area=135,220 sf   6.35% Impervious   Runoff Depth>1.09"Subcatchment 7S: 7
   Tc=5.0 min   CN=75   Runoff=3.83 cfs  12,316 cf

Runoff Area=33,927 sf   53.03% Impervious   Runoff Depth>1.91"Subcatchment 8S: 8
   Tc=5.0 min   CN=87   Runoff=1.75 cfs  5,410 cf

Runoff Area=80,516 sf   27.93% Impervious   Runoff Depth>1.47"Subcatchment 9S: 9
   Tc=5.0 min   CN=81   Runoff=3.17 cfs  9,849 cf

Runoff Area=35,520 sf   0.00% Impervious   Runoff Depth>1.04"Subcatchment 10S: 10
   Tc=5.0 min   CN=74   Runoff=0.95 cfs  3,068 cf

Runoff Area=118,427 sf   60.52% Impervious   Runoff Depth>2.08"Subcatchment 11S: 11
   Tc=5.0 min   CN=89   Runoff=6.63 cfs  20,530 cf

Runoff Area=18,515 sf   47.91% Impervious   Runoff Depth>1.76"Subcatchment 12S: 12
   Tc=5.0 min   CN=85   Runoff=0.88 cfs  2,710 cf

Runoff Area=10,954 sf   50.76% Impervious   Runoff Depth>1.83"Subcatchment 13S: 13
   Tc=5.0 min   CN=86   Runoff=0.54 cfs  1,674 cf

Runoff Area=17,160 sf   0.00% Impervious   Runoff Depth>1.04"Subcatchment 16S: 2A
   Tc=5.0 min   CN=74   Runoff=0.46 cfs  1,482 cf

Runoff Area=3,128 sf   0.00% Impervious   Runoff Depth>1.04"Subcatchment 17S: landscape
   Tc=5.0 min   CN=74   Runoff=0.08 cfs  270 cf
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Avg. Flow Depth=0.31'   Max Vel=4.77 fps   Inflow=1.23 cfs  6,386 cfReach 1R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0167 '/'   Capacity=13.56 cfs   Outflow=1.23 cfs  6,385 cf

Avg. Flow Depth=0.84'   Max Vel=4.70 fps   Inflow=4.80 cfs  16,533 cfReach 2R: 18" RCP
18.0"  Round Pipe   n=0.013   L=35.0'   S=0.0057 '/'   Capacity=7.94 cfs   Outflow=4.78 cfs  16,531 cf

Avg. Flow Depth=0.69'   Max Vel=4.03 fps   Inflow=3.23 cfs  10,451 cfReach 3R: 18" RCP
18.0"  Round Pipe   n=0.013   L=340.0'   S=0.0050 '/'   Capacity=7.43 cfs   Outflow=3.05 cfs  10,435 cf

Avg. Flow Depth=0.47'   Max Vel=2.80 fps   Inflow=1.03 cfs  3,217 cfReach 4R: 12" RCP
12.0"  Round Pipe   n=0.013   L=240.0'   S=0.0040 '/'   Capacity=2.25 cfs   Outflow=0.96 cfs  3,212 cf

Avg. Flow Depth=0.45'   Max Vel=3.91 fps   Inflow=1.57 cfs  4,848 cfReach 5R: 15" RCP
15.0"  Round Pipe   n=0.013   L=240.0'   S=0.0075 '/'   Capacity=5.59 cfs   Outflow=1.51 cfs  4,843 cf

Avg. Flow Depth=0.49'   Max Vel=3.47 fps   Inflow=1.75 cfs  5,410 cfReach 6R: 18" RCP
18.0"  Round Pipe   n=0.013   L=204.0'   S=0.0051 '/'   Capacity=7.54 cfs   Outflow=1.68 cfs  5,405 cf

Avg. Flow Depth=0.74'   Max Vel=5.90 fps   Inflow=5.12 cfs  16,229 cfReach 7R: 18" RCP
18.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=10.50 cfs   Outflow=5.11 cfs  16,228 cf

Avg. Flow Depth=0.81'   Max Vel=5.52 fps   Inflow=6.60 cfs  21,071 cfReach 8R: 24" RCP
24.0"  Round Pipe   n=0.013   L=107.0'   S=0.0071 '/'   Capacity=19.07 cfs   Outflow=6.52 cfs  21,064 cf

Avg. Flow Depth=0.62'   Max Vel=5.58 fps   Inflow=4.24 cfs  22,516 cfReach 9R: 21" RCP
21.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=15.85 cfs   Outflow=4.23 cfs  22,514 cf

   Inflow=6.67 cfs  34,830 cfReach 10R: DESIGN POINT #4
   Outflow=6.67 cfs  34,830 cf

Avg. Flow Depth=0.53'   Max Vel=5.73 fps   Inflow=3.17 cfs  9,849 cfReach 11R: 18" RCP
18.0"  Round Pipe   n=0.013   L=80.0'   S=0.0131 '/'   Capacity=12.03 cfs   Outflow=3.15 cfs  9,847 cf

Avg. Flow Depth=0.25'   Max Vel=6.00 fps   Inflow=1.17 cfs  4,604 cfReach 12R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0333 '/'   Capacity=19.18 cfs   Outflow=1.17 cfs  4,604 cf

Avg. Flow Depth=0.30'   Max Vel=2.57 fps   Inflow=0.54 cfs  1,674 cfReach 13R: 12" RCP
12.0"  Round Pipe   n=0.013   L=370.0'   S=0.0053 '/'   Capacity=2.59 cfs   Outflow=0.51 cfs  1,670 cf

Avg. Flow Depth=0.92'   Max Vel=4.91 fps   Inflow=6.97 cfs  22,734 cfReach 14R: 24" RCP
24.0"  Round Pipe   n=0.013   L=30.0'   S=0.0050 '/'   Capacity=16.00 cfs   Outflow=6.94 cfs  22,731 cf

Avg. Flow Depth=0.38'   Max Vel=3.52 fps   Inflow=0.88 cfs  2,710 cfReach 15R: 10" CLAY
10.0"  Round Pipe   n=0.013   L=490.0'   S=0.0084 '/'   Capacity=2.01 cfs   Outflow=0.82 cfs  2,703 cf

   Inflow=7.22 cfs  23,233 cfReach 16R: DESIGN POINT #3
   Outflow=7.22 cfs  23,233 cf

Peak Elev=96.55'  Storage=6,139 cf   Inflow=5.22 cfs  18,014 cfPond 1P: POND #1
   Discarded=0.27 cfs  11,847 cf   Primary=1.21 cfs  6,115 cf   Outflow=1.48 cfs  17,963 cf

Peak Elev=94.47'  Storage=3,601 cf   Inflow=6.94 cfs  22,731 cfPond 3P: POND #3
   Outflow=4.24 cfs  22,516 cf
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Peak Elev=94.14'  Storage=3,603 cf   Inflow=4.10 cfs  12,915 cfPond 5P: POND #2
   Discarded=0.26 cfs  8,256 cf   Primary=1.17 cfs  4,604 cf   Outflow=1.43 cfs  12,860 cf

Peak Elev=91.91'  Storage=336 cf   Inflow=0.24 cfs  816 cfPond 15P: RC
   Discarded=0.02 cfs  815 cf   Primary=0.00 cfs  0 cf   Outflow=0.02 cfs  815 cf
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Summary for Subcatchment 1A: Bank Roof

Runoff = 0.24 cfs @ 12.07 hrs,  Volume= 816 cf,  Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 3,300 98 Bank Roof

3,300 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 1S: Bank Parking Lot

Runoff = 1.96 cfs @ 12.08 hrs,  Volume= 6,099 cf,  Depth> 2.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
22,000 98 Paved parking & roofs
14,670 74 >75% Grass cover, Good, HSG C
36,670 88 Weighted Average
14,670 40.01% Pervious Area
22,000 59.99% Impervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 2S: 2

Runoff = 1.61 cfs @ 12.08 hrs,  Volume= 5,003 cf,  Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
11,778 98 Paved parking & roofs
28,582 74 >75% Grass cover, Good, HSG C

540 98 Paved parking & roofs
40,900 81 Weighted Average
28,582 69.88% Pervious Area
12,318 30.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Direct

Summary for Subcatchment 3S: 3

Runoff = 0.72 cfs @ 12.08 hrs,  Volume= 2,236 cf,  Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 7,060 98
* 8,216 74

15,276 85 Weighted Average
8,216 53.78% Pervious Area
7,060 46.22% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 4S: 4

Runoff = 1.03 cfs @ 12.08 hrs,  Volume= 3,217 cf,  Depth> 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 7,160 98
* 20,401 74

27,561 80 Weighted Average
20,401 74.02% Pervious Area

7,160 25.98% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 5S: 5

Runoff = 1.57 cfs @ 12.08 hrs,  Volume= 4,848 cf,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"
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Area (sf) CN Description
* 15,290 98
* 16,436 74

31,726 86 Weighted Average
16,436 51.81% Pervious Area
15,290 48.19% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 6S: 6

Runoff = 3.48 cfs @ 12.08 hrs,  Volume= 10,825 cf,  Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 26,890 98
* 61,600 74

88,490 81 Weighted Average
61,600 69.61% Pervious Area
26,890 30.39% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 7S: 7

Runoff = 3.83 cfs @ 12.09 hrs,  Volume= 12,316 cf,  Depth> 1.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 8,590 98

73,262 74 >75% Grass cover, Good, HSG C
53,368 73 Woods, Fair, HSG C

135,220 75 Weighted Average
126,630 93.65% Pervious Area

8,590 6.35% Impervious Area

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

5.0 Direct Entry, Direct
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Summary for Subcatchment 8S: 8

Runoff = 1.75 cfs @ 12.08 hrs,  Volume= 5,410 cf,  Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 17,990 98
* 15,937 74

33,927 87 Weighted Average
15,937 46.97% Pervious Area
17,990 53.03% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 9S: 9

Runoff = 3.17 cfs @ 12.08 hrs,  Volume= 9,849 cf,  Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 22,490 98
* 58,026 74

80,516 81 Weighted Average
58,026 72.07% Pervious Area
22,490 27.93% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 10S: 10

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 3,068 cf,  Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 6,648 74
* 28,872 74

35,520 74 Weighted Average
35,520 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, DIR

Summary for Subcatchment 11S: 11

Runoff = 6.63 cfs @ 12.07 hrs,  Volume= 20,530 cf,  Depth> 2.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 71,670 98
* 43,932 74
* 2,825 73

118,427 89 Weighted Average
46,757 39.48% Pervious Area
71,670 60.52% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 12S: 12

Runoff = 0.88 cfs @ 12.08 hrs,  Volume= 2,710 cf,  Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
* 8,870 98 Pvmt
* 9,645 74 grass

18,515 85 Weighted Average
9,645 52.09% Pervious Area
8,870 47.91% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 13S: 13

Runoff = 0.54 cfs @ 12.08 hrs,  Volume= 1,674 cf,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"
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Area (sf) CN Description
* 5,560 98
* 5,394 74

10,954 86 Weighted Average
5,394 49.24% Pervious Area
5,560 50.76% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 16S: 2A

Runoff = 0.46 cfs @ 12.09 hrs,  Volume= 1,482 cf,  Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
17,160 74 >75% Grass cover, Good, HSG C
17,160 100.00% Pervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 17S: landscape

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 270 cf,  Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Event Rainfall=3.20"

Area (sf) CN Description
3,128 74 >75% Grass cover, Good, HSG C
3,128 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Summary for Reach 1R: 18" RCP

Inflow Area = 143,995 sf, 36.00% Impervious,  Inflow Depth > 0.53"    for  2 Year Event event
Inflow = 1.23 cfs @ 12.51 hrs,  Volume= 6,386 cf
Outflow = 1.23 cfs @ 12.51 hrs,  Volume= 6,385 cf,  Atten= 0%,  Lag= 0.3 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.77 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 15 cf @ 12.51 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 13.56 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0167 '/'
Inlet Invert= 94.00',  Outlet Invert= 93.00'

Summary for Reach 2R: 18" RCP

Inflow Area = 120,407 sf, 40.31% Impervious,  Inflow Depth > 1.65"    for  2 Year Event event
Inflow = 4.80 cfs @ 12.11 hrs,  Volume= 16,533 cf
Outflow = 4.78 cfs @ 12.11 hrs,  Volume= 16,531 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.70 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.71 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 36 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.84'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.94 cfs

18.0"  Round Pipe
n= 0.013
Length= 35.0'   Slope= 0.0057 '/'
Inlet Invert= 95.65',  Outlet Invert= 95.45'
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Summary for Reach 3R: 18" RCP

Inflow Area = 83,737 sf, 31.69% Impervious,  Inflow Depth > 1.50"    for  2 Year Event event
Inflow = 3.23 cfs @ 12.09 hrs,  Volume= 10,451 cf
Outflow = 3.05 cfs @ 12.14 hrs,  Volume= 10,435 cf,  Atten= 6%,  Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.03 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 1.47 fps,  Avg. Travel Time= 3.9 min

Peak Storage= 268 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.43 cfs

18.0"  Round Pipe
n= 0.013
Length= 340.0'   Slope= 0.0050 '/'
Inlet Invert= 97.05',  Outlet Invert= 95.35'

Summary for Reach 4R: 12" RCP

Inflow Area = 27,561 sf, 25.98% Impervious,  Inflow Depth > 1.40"    for  2 Year Event event
Inflow = 1.03 cfs @ 12.08 hrs,  Volume= 3,217 cf
Outflow = 0.96 cfs @ 12.13 hrs,  Volume= 3,212 cf,  Atten= 7%,  Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.80 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 3.8 min

Peak Storage= 87 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.25 cfs

12.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0040 '/'
Inlet Invert= 98.01',  Outlet Invert= 97.05'
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Summary for Reach 5R: 15" RCP

Inflow Area = 31,726 sf, 48.19% Impervious,  Inflow Depth > 1.83"    for  2 Year Event event
Inflow = 1.57 cfs @ 12.08 hrs,  Volume= 4,848 cf
Outflow = 1.51 cfs @ 12.11 hrs,  Volume= 4,843 cf,  Atten= 4%,  Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.91 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 1.39 fps,  Avg. Travel Time= 2.9 min

Peak Storage= 96 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.59 cfs

15.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0075 '/'
Inlet Invert= 96.16',  Outlet Invert= 94.36'

Summary for Reach 6R: 18" RCP

Inflow Area = 33,927 sf, 53.03% Impervious,  Inflow Depth > 1.91"    for  2 Year Event event
Inflow = 1.75 cfs @ 12.08 hrs,  Volume= 5,410 cf
Outflow = 1.68 cfs @ 12.11 hrs,  Volume= 5,405 cf,  Atten= 4%,  Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.47 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 1.21 fps,  Avg. Travel Time= 2.8 min

Peak Storage= 103 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.54 cfs

18.0"  Round Pipe
n= 0.013
Length= 204.0'   Slope= 0.0051 '/'
Inlet Invert= 95.35',  Outlet Invert= 94.30'
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Summary for Reach 7R: 18" RCP

Inflow Area = 122,417 sf, 36.66% Impervious,  Inflow Depth > 1.59"    for  2 Year Event event
Inflow = 5.12 cfs @ 12.09 hrs,  Volume= 16,229 cf
Outflow = 5.11 cfs @ 12.09 hrs,  Volume= 16,228 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.90 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.10 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 26 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.74'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 10.50 cfs

18.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 94.20',  Outlet Invert= 93.90'

Summary for Reach 8R: 24" RCP

Inflow Area = 154,143 sf, 39.04% Impervious,  Inflow Depth > 1.64"    for  2 Year Event event
Inflow = 6.60 cfs @ 12.10 hrs,  Volume= 21,071 cf
Outflow = 6.52 cfs @ 12.10 hrs,  Volume= 21,064 cf,  Atten= 1%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.52 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.95 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 128 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 19.07 cfs

24.0"  Round Pipe
n= 0.013
Length= 107.0'   Slope= 0.0071 '/'
Inlet Invert= 93.61',  Outlet Invert= 92.85'
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Summary for Reach 9R: 21" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 1.64"    for  2 Year Event event
Inflow = 4.24 cfs @ 12.24 hrs,  Volume= 22,516 cf
Outflow = 4.23 cfs @ 12.25 hrs,  Volume= 22,514 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.58 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.28 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 23 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.75'  Flow Area= 2.4 sf,  Capacity= 15.85 cfs

21.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 92.30',  Outlet Invert= 92.00'

Summary for Reach 10R: DESIGN POINT #4

Inflow Area = 300,317 sf, 24.75% Impervious,  Inflow Depth > 1.39"    for  2 Year Event event
Inflow = 6.67 cfs @ 12.12 hrs,  Volume= 34,830 cf
Outflow = 6.67 cfs @ 12.12 hrs,  Volume= 34,830 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 11R: 18" RCP

Inflow Area = 80,516 sf, 27.93% Impervious,  Inflow Depth > 1.47"    for  2 Year Event event
Inflow = 3.17 cfs @ 12.08 hrs,  Volume= 9,849 cf
Outflow = 3.15 cfs @ 12.09 hrs,  Volume= 9,847 cf,  Atten= 1%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.73 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.12 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 44 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.03 cfs
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18.0"  Round Pipe
n= 0.013
Length= 80.0'   Slope= 0.0131 '/'
Inlet Invert= 94.05',  Outlet Invert= 93.00'

Summary for Reach 12R: 18" RCP

Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth = 0.48"    for  2 Year Event event
Inflow = 1.17 cfs @ 12.41 hrs,  Volume= 4,604 cf
Outflow = 1.17 cfs @ 12.41 hrs,  Volume= 4,604 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.00 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.28 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 12 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 19.18 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0333 '/'
Inlet Invert= 92.00',  Outlet Invert= 90.00'

Summary for Reach 13R: 12" RCP

Inflow Area = 10,954 sf, 50.76% Impervious,  Inflow Depth > 1.83"    for  2 Year Event event
Inflow = 0.54 cfs @ 12.08 hrs,  Volume= 1,674 cf
Outflow = 0.51 cfs @ 12.15 hrs,  Volume= 1,670 cf,  Atten= 7%,  Lag= 4.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.57 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 0.92 fps,  Avg. Travel Time= 6.7 min

Peak Storage= 74 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.59 cfs
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12.0"  Round Pipe
n= 0.013
Length= 370.0'   Slope= 0.0053 '/'
Inlet Invert= 94.90',  Outlet Invert= 92.95'

Summary for Reach 14R: 24" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 1.65"    for  2 Year Event event
Inflow = 6.97 cfs @ 12.11 hrs,  Volume= 22,734 cf
Outflow = 6.94 cfs @ 12.11 hrs,  Volume= 22,731 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.91 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.76 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 43 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.92'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 16.00 cfs

24.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0050 '/'
Inlet Invert= 92.65',  Outlet Invert= 92.50'

Summary for Reach 15R: 10" CLAY

Inflow Area = 18,515 sf, 47.91% Impervious,  Inflow Depth > 1.76"    for  2 Year Event event
Inflow = 0.88 cfs @ 12.08 hrs,  Volume= 2,710 cf
Outflow = 0.82 cfs @ 12.15 hrs,  Volume= 2,703 cf,  Atten= 7%,  Lag= 4.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.52 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 1.29 fps,  Avg. Travel Time= 6.3 min

Peak Storage= 117 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs
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10.0"  Round Pipe
n= 0.013
Length= 490.0'   Slope= 0.0084 '/'
Inlet Invert= 89.23',  Outlet Invert= 85.10'

Summary for Reach 16R: DESIGN POINT #3

Inflow Area = 136,942 sf, 58.81% Impervious,  Inflow Depth > 2.04"    for  2 Year Event event
Inflow = 7.22 cfs @ 12.08 hrs,  Volume= 23,233 cf
Outflow = 7.22 cfs @ 12.08 hrs,  Volume= 23,233 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: POND #1

Inflow Area = 137,567 sf, 35.28% Impervious,  Inflow Depth > 1.57"    for  2 Year Event event
Inflow = 5.22 cfs @ 12.11 hrs,  Volume= 18,014 cf
Outflow = 1.48 cfs @ 12.52 hrs,  Volume= 17,963 cf,  Atten= 72%,  Lag= 24.4 min
Discarded = 0.27 cfs @ 11.45 hrs,  Volume= 11,847 cf
Primary = 1.21 cfs @ 12.52 hrs,  Volume= 6,115 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 96.55' @ 12.52 hrs   Surf.Area= 5,325 sf   Storage= 6,139 cf

Plug-Flow detention time= 101.9 min calculated for 17,926 cf (100% of inflow)
Center-of-Mass det. time= 100.0 min ( 933.3 - 833.3 )

Volume Invert Avail.Storage Storage Description
#1 95.40' 11,746 cf Custom Stage Data (Irregular) Listed below

18,638 cf Overall - 6,891 cf Embedded = 11,746 cf
#2 95.90' 6,891 cf StormTech SC-740  x 150  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

18,638 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
95.40 5,325 292.0 0 0 5,325
98.90 5,325 292.0 18,638 18,638 6,347

Device Routing     Invert Outlet Devices
#1 Primary 95.90' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 96.30' 11.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 95.40' 2.160 in/hr Exfiltration over Surface area   



Type III 24-hr  2 Year Event Rainfall=3.20"NORTHSIDE FARM PROP 2016
  Printed  3/2/2016Prepared by Microsoft

Page 19HydroCAD® 10.00  s/n 01769  © 2011 HydroCAD Software Solutions LLC

Discarded OutFlow  Max=0.27 cfs @ 11.45 hrs  HW=95.44'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=1.21 cfs @ 12.52 hrs  HW=96.55'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.95 cfs @ 2.75 fps)
2=Orifice/Grate  (Orifice Controls 0.25 cfs @ 1.71 fps)

Summary for Pond 3P: POND #3

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 1.65"    for  2 Year Event event
Inflow = 6.94 cfs @ 12.11 hrs,  Volume= 22,731 cf
Outflow = 4.24 cfs @ 12.24 hrs,  Volume= 22,516 cf,  Atten= 39%,  Lag= 8.1 min
Primary = 4.24 cfs @ 12.24 hrs,  Volume= 22,516 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 94.47' @ 12.24 hrs   Surf.Area= 2,316 sf   Storage= 3,601 cf

Plug-Flow detention time= 19.0 min calculated for 22,516 cf (99% of inflow)
Center-of-Mass det. time= 13.4 min ( 844.3 - 830.9 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 11,508 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
92.50 1,307 189.0 0 0 1,307
93.00 1,547 197.0 713 713 1,571
94.00 2,058 212.0 1,796 2,509 2,100
95.00 2,607 230.0 2,327 4,836 2,771
96.00 3,363 261.0 2,977 7,813 4,007
97.00 4,037 277.0 3,695 11,508 4,743

Device Routing     Invert Outlet Devices
#1 Primary 92.50' 10.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

4.0' Crest Height   
#3 Primary 96.50' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=4.23 cfs @ 12.24 hrs  HW=94.47'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 3.27 cfs @ 5.99 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 0.96 cfs @ 2.26 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 5P: POND #2
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Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth > 1.34"    for  2 Year Event event
Inflow = 4.10 cfs @ 12.09 hrs,  Volume= 12,915 cf
Outflow = 1.43 cfs @ 12.41 hrs,  Volume= 12,860 cf,  Atten= 65%,  Lag= 19.2 min
Discarded = 0.26 cfs @ 11.70 hrs,  Volume= 8,256 cf
Primary = 1.17 cfs @ 12.41 hrs,  Volume= 4,604 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 94.14' @ 12.41 hrs   Surf.Area= 5,143 sf   Storage= 3,603 cf

Plug-Flow detention time= 50.5 min calculated for 12,860 cf (100% of inflow)
Center-of-Mass det. time= 48.0 min ( 891.9 - 843.9 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 22,353 cf Custom Stage Data (Irregular) Listed below

61,716 cf Overall - 5,834 cf Embedded = 55,882 cf  x 40.0% Voids
#2 93.50' 5,834 cf StormTech SC-740  x 127  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

28,187 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 5,143 340.0 0 0 5,143

105.00 5,143 340.0 61,716 61,716 9,223

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 9.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 9.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 93.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.26 cfs @ 11.70 hrs  HW=93.13'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=1.17 cfs @ 12.41 hrs  HW=94.14'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.10 cfs @ 2.73 fps)
2=Orifice/Grate  (Orifice Controls 0.07 cfs @ 1.28 fps)

Summary for Pond 15P: RC

Inflow Area = 3,300 sf,100.00% Impervious,  Inflow Depth > 2.97"    for  2 Year Event event
Inflow = 0.24 cfs @ 12.07 hrs,  Volume= 816 cf
Outflow = 0.02 cfs @ 18.95 hrs,  Volume= 815 cf,  Atten= 91%,  Lag= 412.8 min
Discarded = 0.02 cfs @ 18.95 hrs,  Volume= 815 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 91.91' @ 13.01 hrs   Surf.Area= 384 sf   Storage= 336 cf

Plug-Flow detention time= 139.8 min calculated for 815 cf (100% of inflow)
Center-of-Mass det. time= 139.2 min ( 894.4 - 755.1 )
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Volume Invert Avail.Storage Storage Description
#1 90.00' 320 cf Custom Stage Data (Irregular) Listed below

800 cf Overall  x 40.0% Voids
#2 91.00' 368 cf StormTech SC-740  x 8

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

688 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
90.00 200 60.0 0 0 200
94.00 200 60.0 800 800 440

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Discarded 90.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 18.95 hrs  HW=91.01'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=90.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)



Type III 24-hr  10 Year Event Rainfall=4.60"NORTHSIDE FARM PROP 2016
  Printed  3/2/2016Prepared by Microsoft

Page 22HydroCAD® 10.00  s/n 01769  © 2011 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=3,300 sf   100.00% Impervious   Runoff Depth>4.36"Subcatchment 1A: Bank Roof
   Tc=5.0 min   CN=98   Runoff=0.34 cfs  1,199 cf

Runoff Area=36,670 sf   59.99% Impervious   Runoff Depth>3.29"Subcatchment 1S: Bank Parking Lot
   Tc=5.0 min   CN=88   Runoff=3.21 cfs  10,049 cf

Runoff Area=40,900 sf   30.12% Impervious   Runoff Depth>2.63"Subcatchment 2S: 2
   Tc=5.0 min   CN=81   Runoff=2.90 cfs  8,974 cf

Runoff Area=15,276 sf   46.22% Impervious   Runoff Depth>3.00"Subcatchment 3S: 3
   Tc=5.0 min   CN=85   Runoff=1.23 cfs  3,817 cf

Runoff Area=27,561 sf   25.98% Impervious   Runoff Depth>2.55"Subcatchment 4S: 4
   Tc=5.0 min   CN=80   Runoff=1.89 cfs  5,846 cf

Runoff Area=31,726 sf   48.19% Impervious   Runoff Depth>3.09"Subcatchment 5S: 5
   Tc=5.0 min   CN=86   Runoff=2.63 cfs  8,179 cf

Runoff Area=88,490 sf   30.39% Impervious   Runoff Depth>2.63"Subcatchment 6S: 6
   Tc=5.0 min   CN=81   Runoff=6.28 cfs  19,416 cf

Runoff Area=135,220 sf   6.35% Impervious   Runoff Depth>2.13"Subcatchment 7S: 7
   Tc=5.0 min   CN=75   Runoff=7.72 cfs  23,973 cf

Runoff Area=33,927 sf   53.03% Impervious   Runoff Depth>3.19"Subcatchment 8S: 8
   Tc=5.0 min   CN=87   Runoff=2.89 cfs  9,020 cf

Runoff Area=80,516 sf   27.93% Impervious   Runoff Depth>2.63"Subcatchment 9S: 9
   Tc=5.0 min   CN=81   Runoff=5.71 cfs  17,666 cf

Runoff Area=35,520 sf   0.00% Impervious   Runoff Depth>2.05"Subcatchment 10S: 10
   Tc=5.0 min   CN=74   Runoff=1.95 cfs  6,062 cf

Runoff Area=118,427 sf   60.52% Impervious   Runoff Depth>3.39"Subcatchment 11S: 11
   Tc=5.0 min   CN=89   Runoff=10.61 cfs  33,438 cf

Runoff Area=18,515 sf   47.91% Impervious   Runoff Depth>3.00"Subcatchment 12S: 12
   Tc=5.0 min   CN=85   Runoff=1.49 cfs  4,626 cf

Runoff Area=10,954 sf   50.76% Impervious   Runoff Depth>3.09"Subcatchment 13S: 13
   Tc=5.0 min   CN=86   Runoff=0.91 cfs  2,824 cf

Runoff Area=17,160 sf   0.00% Impervious   Runoff Depth>2.05"Subcatchment 16S: 2A
   Tc=5.0 min   CN=74   Runoff=0.94 cfs  2,929 cf

Runoff Area=3,128 sf   0.00% Impervious   Runoff Depth>2.05"Subcatchment 17S: landscape
   Tc=5.0 min   CN=74   Runoff=0.17 cfs  534 cf
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Avg. Flow Depth=0.54'   Max Vel=6.57 fps   Inflow=3.77 cfs  17,211 cfReach 1R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0167 '/'   Capacity=13.56 cfs   Outflow=3.77 cfs  17,210 cf

Avg. Flow Depth=1.33'   Max Vel=5.12 fps   Inflow=8.43 cfs  28,656 cfReach 2R: 18" RCP
18.0"  Round Pipe   n=0.013   L=35.0'   S=0.0057 '/'   Capacity=7.94 cfs   Outflow=8.38 cfs  28,653 cf

Avg. Flow Depth=0.99'   Max Vel=4.64 fps   Inflow=5.81 cfs  18,629 cfReach 3R: 18" RCP
18.0"  Round Pipe   n=0.013   L=340.0'   S=0.0050 '/'   Capacity=7.43 cfs   Outflow=5.48 cfs  18,607 cf

Avg. Flow Depth=0.70'   Max Vel=3.21 fps   Inflow=1.89 cfs  5,846 cfReach 4R: 12" RCP
12.0"  Round Pipe   n=0.013   L=240.0'   S=0.0040 '/'   Capacity=2.25 cfs   Outflow=1.79 cfs  5,838 cf

Avg. Flow Depth=0.60'   Max Vel=4.48 fps   Inflow=2.63 cfs  8,179 cfReach 5R: 15" RCP
15.0"  Round Pipe   n=0.013   L=240.0'   S=0.0075 '/'   Capacity=5.59 cfs   Outflow=2.53 cfs  8,172 cf

Avg. Flow Depth=0.64'   Max Vel=3.97 fps   Inflow=2.89 cfs  9,020 cfReach 6R: 18" RCP
18.0"  Round Pipe   n=0.013   L=204.0'   S=0.0051 '/'   Capacity=7.54 cfs   Outflow=2.78 cfs  9,012 cf

Avg. Flow Depth=1.07'   Max Vel=6.67 fps   Inflow=9.00 cfs  28,428 cfReach 7R: 18" RCP
18.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=10.50 cfs   Outflow=8.98 cfs  28,426 cf

Avg. Flow Depth=1.12'   Max Vel=6.35 fps   Inflow=11.48 cfs  36,598 cfReach 8R: 24" RCP
24.0"  Round Pipe   n=0.013   L=107.0'   S=0.0071 '/'   Capacity=19.07 cfs   Outflow=11.37 cfs  36,588 cf

Avg. Flow Depth=0.88'   Max Vel=6.60 fps   Inflow=8.00 cfs  39,132 cfReach 9R: 21" RCP
21.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=15.85 cfs   Outflow=7.99 cfs  39,129 cf

   Inflow=13.97 cfs  63,102 cfReach 10R: DESIGN POINT #4
   Outflow=13.97 cfs  63,102 cf

Avg. Flow Depth=0.73'   Max Vel=6.69 fps   Inflow=5.71 cfs  17,666 cfReach 11R: 18" RCP
18.0"  Round Pipe   n=0.013   L=80.0'   S=0.0131 '/'   Capacity=12.03 cfs   Outflow=5.68 cfs  17,663 cf

Avg. Flow Depth=0.42'   Max Vel=8.10 fps   Inflow=3.29 cfs  12,588 cfReach 12R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0333 '/'   Capacity=19.18 cfs   Outflow=3.29 cfs  12,588 cf

Avg. Flow Depth=0.40'   Max Vel=2.97 fps   Inflow=0.91 cfs  2,824 cfReach 13R: 12" RCP
12.0"  Round Pipe   n=0.013   L=370.0'   S=0.0053 '/'   Capacity=2.59 cfs   Outflow=0.84 cfs  2,818 cf

Avg. Flow Depth=1.30'   Max Vel=5.60 fps   Inflow=12.15 cfs  39,407 cfReach 14R: 24" RCP
24.0"  Round Pipe   n=0.013   L=30.0'   S=0.0050 '/'   Capacity=16.00 cfs   Outflow=12.10 cfs  39,403 cf

Avg. Flow Depth=0.52'   Max Vel=4.00 fps   Inflow=1.49 cfs  4,626 cfReach 15R: 10" CLAY
10.0"  Round Pipe   n=0.013   L=490.0'   S=0.0084 '/'   Capacity=2.01 cfs   Outflow=1.38 cfs  4,618 cf

   Inflow=11.67 cfs  38,056 cfReach 16R: DESIGN POINT #3
   Outflow=11.67 cfs  38,056 cf

Peak Elev=97.18'  Storage=9,462 cf   Inflow=9.29 cfs  31,582 cfPond 1P: POND #1
   Discarded=0.27 cfs  14,150 cf   Primary=3.70 cfs  16,677 cf   Outflow=3.97 cfs  30,827 cf

Peak Elev=95.35'  Storage=5,881 cf   Inflow=12.10 cfs  39,403 cfPond 3P: POND #3
   Outflow=8.00 cfs  39,132 cf
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Peak Elev=94.75'  Storage=5,906 cf   Inflow=7.62 cfs  23,725 cfPond 5P: POND #2
   Discarded=0.26 cfs  11,048 cf   Primary=3.29 cfs  12,588 cf   Outflow=3.55 cfs  23,636 cf

Peak Elev=93.02'  Storage=588 cf   Inflow=0.34 cfs  1,199 cfPond 15P: RC
   Discarded=0.02 cfs  1,000 cf   Primary=0.00 cfs  0 cf   Outflow=0.02 cfs  1,000 cf
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Summary for Subcatchment 1A: Bank Roof

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 1,199 cf,  Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 3,300 98 Bank Roof

3,300 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 1S: Bank Parking Lot

Runoff = 3.21 cfs @ 12.07 hrs,  Volume= 10,049 cf,  Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
22,000 98 Paved parking & roofs
14,670 74 >75% Grass cover, Good, HSG C
36,670 88 Weighted Average
14,670 40.01% Pervious Area
22,000 59.99% Impervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 2S: 2

Runoff = 2.90 cfs @ 12.08 hrs,  Volume= 8,974 cf,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
11,778 98 Paved parking & roofs
28,582 74 >75% Grass cover, Good, HSG C

540 98 Paved parking & roofs
40,900 81 Weighted Average
28,582 69.88% Pervious Area
12,318 30.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Direct

Summary for Subcatchment 3S: 3

Runoff = 1.23 cfs @ 12.07 hrs,  Volume= 3,817 cf,  Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 7,060 98
* 8,216 74

15,276 85 Weighted Average
8,216 53.78% Pervious Area
7,060 46.22% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 4S: 4

Runoff = 1.89 cfs @ 12.08 hrs,  Volume= 5,846 cf,  Depth> 2.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 7,160 98
* 20,401 74

27,561 80 Weighted Average
20,401 74.02% Pervious Area

7,160 25.98% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 5S: 5

Runoff = 2.63 cfs @ 12.07 hrs,  Volume= 8,179 cf,  Depth> 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"
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Area (sf) CN Description
* 15,290 98
* 16,436 74

31,726 86 Weighted Average
16,436 51.81% Pervious Area
15,290 48.19% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 6S: 6

Runoff = 6.28 cfs @ 12.08 hrs,  Volume= 19,416 cf,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 26,890 98
* 61,600 74

88,490 81 Weighted Average
61,600 69.61% Pervious Area
26,890 30.39% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 7S: 7

Runoff = 7.72 cfs @ 12.08 hrs,  Volume= 23,973 cf,  Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 8,590 98

73,262 74 >75% Grass cover, Good, HSG C
53,368 73 Woods, Fair, HSG C

135,220 75 Weighted Average
126,630 93.65% Pervious Area

8,590 6.35% Impervious Area

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

5.0 Direct Entry, Direct
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Summary for Subcatchment 8S: 8

Runoff = 2.89 cfs @ 12.07 hrs,  Volume= 9,020 cf,  Depth> 3.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 17,990 98
* 15,937 74

33,927 87 Weighted Average
15,937 46.97% Pervious Area
17,990 53.03% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 9S: 9

Runoff = 5.71 cfs @ 12.08 hrs,  Volume= 17,666 cf,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 22,490 98
* 58,026 74

80,516 81 Weighted Average
58,026 72.07% Pervious Area
22,490 27.93% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 10S: 10

Runoff = 1.95 cfs @ 12.08 hrs,  Volume= 6,062 cf,  Depth> 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 6,648 74
* 28,872 74

35,520 74 Weighted Average
35,520 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, DIR

Summary for Subcatchment 11S: 11

Runoff = 10.61 cfs @ 12.07 hrs,  Volume= 33,438 cf,  Depth> 3.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 71,670 98
* 43,932 74
* 2,825 73

118,427 89 Weighted Average
46,757 39.48% Pervious Area
71,670 60.52% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 12S: 12

Runoff = 1.49 cfs @ 12.07 hrs,  Volume= 4,626 cf,  Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
* 8,870 98 Pvmt
* 9,645 74 grass

18,515 85 Weighted Average
9,645 52.09% Pervious Area
8,870 47.91% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 13S: 13

Runoff = 0.91 cfs @ 12.07 hrs,  Volume= 2,824 cf,  Depth> 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"
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Area (sf) CN Description
* 5,560 98
* 5,394 74

10,954 86 Weighted Average
5,394 49.24% Pervious Area
5,560 50.76% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 16S: 2A

Runoff = 0.94 cfs @ 12.08 hrs,  Volume= 2,929 cf,  Depth> 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
17,160 74 >75% Grass cover, Good, HSG C
17,160 100.00% Pervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 17S: landscape

Runoff = 0.17 cfs @ 12.08 hrs,  Volume= 534 cf,  Depth> 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Event Rainfall=4.60"

Area (sf) CN Description
3,128 74 >75% Grass cover, Good, HSG C
3,128 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Summary for Reach 1R: 18" RCP

Inflow Area = 143,995 sf, 36.00% Impervious,  Inflow Depth > 1.43"    for  10 Year Event event
Inflow = 3.77 cfs @ 12.35 hrs,  Volume= 17,211 cf
Outflow = 3.77 cfs @ 12.36 hrs,  Volume= 17,210 cf,  Atten= 0%,  Lag= 0.3 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.57 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.03 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 34 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 13.56 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0167 '/'
Inlet Invert= 94.00',  Outlet Invert= 93.00'

Summary for Reach 2R: 18" RCP

Inflow Area = 120,407 sf, 40.31% Impervious,  Inflow Depth > 2.86"    for  10 Year Event event
Inflow = 8.43 cfs @ 12.11 hrs,  Volume= 28,656 cf
Outflow = 8.38 cfs @ 12.11 hrs,  Volume= 28,653 cf,  Atten= 1%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.12 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.93 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 58 cf @ 12.11 hrs
Average Depth at Peak Storage= 1.33'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.94 cfs

18.0"  Round Pipe
n= 0.013
Length= 35.0'   Slope= 0.0057 '/'
Inlet Invert= 95.65',  Outlet Invert= 95.45'
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Summary for Reach 3R: 18" RCP

Inflow Area = 83,737 sf, 31.69% Impervious,  Inflow Depth > 2.67"    for  10 Year Event event
Inflow = 5.81 cfs @ 12.09 hrs,  Volume= 18,629 cf
Outflow = 5.48 cfs @ 12.13 hrs,  Volume= 18,607 cf,  Atten= 6%,  Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.64 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.67 fps,  Avg. Travel Time= 3.4 min

Peak Storage= 421 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.99'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.43 cfs

18.0"  Round Pipe
n= 0.013
Length= 340.0'   Slope= 0.0050 '/'
Inlet Invert= 97.05',  Outlet Invert= 95.35'

Summary for Reach 4R: 12" RCP

Inflow Area = 27,561 sf, 25.98% Impervious,  Inflow Depth > 2.55"    for  10 Year Event event
Inflow = 1.89 cfs @ 12.08 hrs,  Volume= 5,846 cf
Outflow = 1.79 cfs @ 12.12 hrs,  Volume= 5,838 cf,  Atten= 5%,  Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.21 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.22 fps,  Avg. Travel Time= 3.3 min

Peak Storage= 140 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.25 cfs

12.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0040 '/'
Inlet Invert= 98.01',  Outlet Invert= 97.05'
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Summary for Reach 5R: 15" RCP

Inflow Area = 31,726 sf, 48.19% Impervious,  Inflow Depth > 3.09"    for  10 Year Event event
Inflow = 2.63 cfs @ 12.07 hrs,  Volume= 8,179 cf
Outflow = 2.53 cfs @ 12.10 hrs,  Volume= 8,172 cf,  Atten= 4%,  Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.48 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.56 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 140 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.59 cfs

15.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0075 '/'
Inlet Invert= 96.16',  Outlet Invert= 94.36'

Summary for Reach 6R: 18" RCP

Inflow Area = 33,927 sf, 53.03% Impervious,  Inflow Depth > 3.19"    for  10 Year Event event
Inflow = 2.89 cfs @ 12.07 hrs,  Volume= 9,020 cf
Outflow = 2.78 cfs @ 12.10 hrs,  Volume= 9,012 cf,  Atten= 4%,  Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.97 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.36 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 147 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.54 cfs

18.0"  Round Pipe
n= 0.013
Length= 204.0'   Slope= 0.0051 '/'
Inlet Invert= 95.35',  Outlet Invert= 94.30'
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Summary for Reach 7R: 18" RCP

Inflow Area = 122,417 sf, 36.66% Impervious,  Inflow Depth > 2.79"    for  10 Year Event event
Inflow = 9.00 cfs @ 12.09 hrs,  Volume= 28,428 cf
Outflow = 8.98 cfs @ 12.09 hrs,  Volume= 28,426 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.67 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.37 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 40 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.07'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 10.50 cfs

18.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 94.20',  Outlet Invert= 93.90'

Summary for Reach 8R: 24" RCP

Inflow Area = 154,143 sf, 39.04% Impervious,  Inflow Depth > 2.85"    for  10 Year Event event
Inflow = 11.48 cfs @ 12.09 hrs,  Volume= 36,598 cf
Outflow = 11.37 cfs @ 12.10 hrs,  Volume= 36,588 cf,  Atten= 1%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.35 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.20 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 194 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.12'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 19.07 cfs

24.0"  Round Pipe
n= 0.013
Length= 107.0'   Slope= 0.0071 '/'
Inlet Invert= 93.61',  Outlet Invert= 92.85'
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Summary for Reach 9R: 21" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 2.84"    for  10 Year Event event
Inflow = 8.00 cfs @ 12.21 hrs,  Volume= 39,132 cf
Outflow = 7.99 cfs @ 12.21 hrs,  Volume= 39,129 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.60 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.58 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 36 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.88'
Bank-Full Depth= 1.75'  Flow Area= 2.4 sf,  Capacity= 15.85 cfs

21.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 92.30',  Outlet Invert= 92.00'

Summary for Reach 10R: DESIGN POINT #4

Inflow Area = 300,317 sf, 24.75% Impervious,  Inflow Depth > 2.52"    for  10 Year Event event
Inflow = 13.97 cfs @ 12.11 hrs,  Volume= 63,102 cf
Outflow = 13.97 cfs @ 12.11 hrs,  Volume= 63,102 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 11R: 18" RCP

Inflow Area = 80,516 sf, 27.93% Impervious,  Inflow Depth > 2.63"    for  10 Year Event event
Inflow = 5.71 cfs @ 12.08 hrs,  Volume= 17,666 cf
Outflow = 5.68 cfs @ 12.08 hrs,  Volume= 17,663 cf,  Atten= 1%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.69 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.42 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 68 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.03 cfs
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18.0"  Round Pipe
n= 0.013
Length= 80.0'   Slope= 0.0131 '/'
Inlet Invert= 94.05',  Outlet Invert= 93.00'

Summary for Reach 12R: 18" RCP

Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth = 1.30"    for  10 Year Event event
Inflow = 3.29 cfs @ 12.27 hrs,  Volume= 12,588 cf
Outflow = 3.29 cfs @ 12.28 hrs,  Volume= 12,588 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.10 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.78 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 24 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 19.18 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0333 '/'
Inlet Invert= 92.00',  Outlet Invert= 90.00'

Summary for Reach 13R: 12" RCP

Inflow Area = 10,954 sf, 50.76% Impervious,  Inflow Depth > 3.09"    for  10 Year Event event
Inflow = 0.91 cfs @ 12.07 hrs,  Volume= 2,824 cf
Outflow = 0.84 cfs @ 12.14 hrs,  Volume= 2,818 cf,  Atten= 7%,  Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.97 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 6.0 min

Peak Storage= 109 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.59 cfs
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12.0"  Round Pipe
n= 0.013
Length= 370.0'   Slope= 0.0053 '/'
Inlet Invert= 94.90',  Outlet Invert= 92.95'

Summary for Reach 14R: 24" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 2.86"    for  10 Year Event event
Inflow = 12.15 cfs @ 12.10 hrs,  Volume= 39,407 cf
Outflow = 12.10 cfs @ 12.10 hrs,  Volume= 39,403 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.60 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.99 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 65 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.30'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 16.00 cfs

24.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0050 '/'
Inlet Invert= 92.65',  Outlet Invert= 92.50'

Summary for Reach 15R: 10" CLAY

Inflow Area = 18,515 sf, 47.91% Impervious,  Inflow Depth > 3.00"    for  10 Year Event event
Inflow = 1.49 cfs @ 12.07 hrs,  Volume= 4,626 cf
Outflow = 1.38 cfs @ 12.14 hrs,  Volume= 4,618 cf,  Atten= 8%,  Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.00 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 1.45 fps,  Avg. Travel Time= 5.6 min

Peak Storage= 175 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs
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10.0"  Round Pipe
n= 0.013
Length= 490.0'   Slope= 0.0084 '/'
Inlet Invert= 89.23',  Outlet Invert= 85.10'

Summary for Reach 16R: DESIGN POINT #3

Inflow Area = 136,942 sf, 58.81% Impervious,  Inflow Depth > 3.33"    for  10 Year Event event
Inflow = 11.67 cfs @ 12.08 hrs,  Volume= 38,056 cf
Outflow = 11.67 cfs @ 12.08 hrs,  Volume= 38,056 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: POND #1

Inflow Area = 137,567 sf, 35.28% Impervious,  Inflow Depth > 2.75"    for  10 Year Event event
Inflow = 9.29 cfs @ 12.11 hrs,  Volume= 31,582 cf
Outflow = 3.97 cfs @ 12.36 hrs,  Volume= 30,827 cf,  Atten= 57%,  Lag= 15.2 min
Discarded = 0.27 cfs @ 10.50 hrs,  Volume= 14,150 cf
Primary = 3.70 cfs @ 12.36 hrs,  Volume= 16,677 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 97.18' @ 12.36 hrs   Surf.Area= 5,325 sf   Storage= 9,462 cf

Plug-Flow detention time= 85.4 min calculated for 30,763 cf (97% of inflow)
Center-of-Mass det. time= 71.5 min ( 889.1 - 817.6 )

Volume Invert Avail.Storage Storage Description
#1 95.40' 11,746 cf Custom Stage Data (Irregular) Listed below

18,638 cf Overall - 6,891 cf Embedded = 11,746 cf
#2 95.90' 6,891 cf StormTech SC-740  x 150  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

18,638 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
95.40 5,325 292.0 0 0 5,325
98.90 5,325 292.0 18,638 18,638 6,347

Device Routing     Invert Outlet Devices
#1 Primary 95.90' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 96.30' 11.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 95.40' 2.160 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.27 cfs @ 10.50 hrs  HW=95.44'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=3.70 cfs @ 12.36 hrs  HW=97.18'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.63 cfs @ 4.67 fps)
2=Orifice/Grate  (Orifice Controls 2.07 cfs @ 3.19 fps)

Summary for Pond 3P: POND #3

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 2.86"    for  10 Year Event event
Inflow = 12.10 cfs @ 12.10 hrs,  Volume= 39,403 cf
Outflow = 8.00 cfs @ 12.21 hrs,  Volume= 39,132 cf,  Atten= 34%,  Lag= 6.5 min
Primary = 8.00 cfs @ 12.21 hrs,  Volume= 39,132 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 95.35' @ 12.21 hrs   Surf.Area= 2,872 sf   Storage= 5,881 cf

Plug-Flow detention time= 16.3 min calculated for 39,051 cf (99% of inflow)
Center-of-Mass det. time= 12.2 min ( 827.3 - 815.1 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 11,508 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
92.50 1,307 189.0 0 0 1,307
93.00 1,547 197.0 713 713 1,571
94.00 2,058 212.0 1,796 2,509 2,100
95.00 2,607 230.0 2,327 4,836 2,771
96.00 3,363 261.0 2,977 7,813 4,007
97.00 4,037 277.0 3,695 11,508 4,743

Device Routing     Invert Outlet Devices
#1 Primary 92.50' 10.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

4.0' Crest Height   
#3 Primary 96.50' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=7.95 cfs @ 12.21 hrs  HW=95.34'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 4.09 cfs @ 7.49 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 3.86 cfs @ 3.94 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 5P: POND #2
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Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth > 2.45"    for  10 Year Event event
Inflow = 7.62 cfs @ 12.08 hrs,  Volume= 23,725 cf
Outflow = 3.55 cfs @ 12.27 hrs,  Volume= 23,636 cf,  Atten= 53%,  Lag= 11.2 min
Discarded = 0.26 cfs @ 11.10 hrs,  Volume= 11,048 cf
Primary = 3.29 cfs @ 12.27 hrs,  Volume= 12,588 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 94.75' @ 12.27 hrs   Surf.Area= 5,143 sf   Storage= 5,906 cf

Plug-Flow detention time= 44.6 min calculated for 23,587 cf (99% of inflow)
Center-of-Mass det. time= 42.3 min ( 868.8 - 826.5 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 22,353 cf Custom Stage Data (Irregular) Listed below

61,716 cf Overall - 5,834 cf Embedded = 55,882 cf  x 40.0% Voids
#2 93.50' 5,834 cf StormTech SC-740  x 127  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

28,187 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 5,143 340.0 0 0 5,143

105.00 5,143 340.0 61,716 61,716 9,223

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 9.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 9.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 93.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.26 cfs @ 11.10 hrs  HW=93.12'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=3.28 cfs @ 12.27 hrs  HW=94.75'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.98 cfs @ 4.49 fps)
2=Orifice/Grate  (Orifice Controls 1.30 cfs @ 2.94 fps)

Summary for Pond 15P: RC

Inflow Area = 3,300 sf,100.00% Impervious,  Inflow Depth > 4.36"    for  10 Year Event event
Inflow = 0.34 cfs @ 12.07 hrs,  Volume= 1,199 cf
Outflow = 0.02 cfs @ 11.40 hrs,  Volume= 1,000 cf,  Atten= 94%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 11.40 hrs,  Volume= 1,000 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 93.02' @ 14.69 hrs   Surf.Area= 294 sf   Storage= 588 cf

Plug-Flow detention time= 271.9 min calculated for 998 cf (83% of inflow)
Center-of-Mass det. time= 203.5 min ( 951.7 - 748.2 )
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Volume Invert Avail.Storage Storage Description
#1 90.00' 320 cf Custom Stage Data (Irregular) Listed below

800 cf Overall  x 40.0% Voids
#2 91.00' 368 cf StormTech SC-740  x 8

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

688 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
90.00 200 60.0 0 0 200
94.00 200 60.0 800 800 440

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Discarded 90.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 11.40 hrs  HW=91.01'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=90.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=3,300 sf   100.00% Impervious   Runoff Depth>5.36"Subcatchment 1A: Bank Roof
   Tc=5.0 min   CN=98   Runoff=0.42 cfs  1,474 cf

Runoff Area=36,670 sf   59.99% Impervious   Runoff Depth>4.24"Subcatchment 1S: Bank Parking Lot
   Tc=5.0 min   CN=88   Runoff=4.09 cfs  12,954 cf

Runoff Area=40,900 sf   30.12% Impervious   Runoff Depth>3.52"Subcatchment 2S: 2
   Tc=5.0 min   CN=81   Runoff=3.86 cfs  11,993 cf

Runoff Area=15,276 sf   46.22% Impervious   Runoff Depth>3.92"Subcatchment 3S: 3
   Tc=5.0 min   CN=85   Runoff=1.60 cfs  4,995 cf

Runoff Area=27,561 sf   25.98% Impervious   Runoff Depth>3.42"Subcatchment 4S: 4
   Tc=5.0 min   CN=80   Runoff=2.53 cfs  7,855 cf

Runoff Area=31,726 sf   48.19% Impervious   Runoff Depth>4.03"Subcatchment 5S: 5
   Tc=5.0 min   CN=86   Runoff=3.39 cfs  10,650 cf

Runoff Area=88,490 sf   30.39% Impervious   Runoff Depth>3.52"Subcatchment 6S: 6
   Tc=5.0 min   CN=81   Runoff=8.35 cfs  25,949 cf

Runoff Area=135,220 sf   6.35% Impervious   Runoff Depth>2.94"Subcatchment 7S: 7
   Tc=5.0 min   CN=75   Runoff=10.72 cfs  33,151 cf

Runoff Area=33,927 sf   53.03% Impervious   Runoff Depth>4.13"Subcatchment 8S: 8
   Tc=5.0 min   CN=87   Runoff=3.71 cfs  11,685 cf

Runoff Area=80,516 sf   27.93% Impervious   Runoff Depth>3.52"Subcatchment 9S: 9
   Tc=5.0 min   CN=81   Runoff=7.60 cfs  23,610 cf

Runoff Area=35,520 sf   0.00% Impervious   Runoff Depth>2.85"Subcatchment 10S: 10
   Tc=5.0 min   CN=74   Runoff=2.73 cfs  8,434 cf

Runoff Area=118,427 sf   60.52% Impervious   Runoff Depth>4.35"Subcatchment 11S: 11
   Tc=5.0 min   CN=89   Runoff=13.44 cfs  42,893 cf

Runoff Area=18,515 sf   47.91% Impervious   Runoff Depth>3.92"Subcatchment 12S: 12
   Tc=5.0 min   CN=85   Runoff=1.94 cfs  6,055 cf

Runoff Area=10,954 sf   50.76% Impervious   Runoff Depth>4.03"Subcatchment 13S: 13
   Tc=5.0 min   CN=86   Runoff=1.17 cfs  3,677 cf

Runoff Area=17,160 sf   0.00% Impervious   Runoff Depth>2.85"Subcatchment 16S: 2A
   Tc=5.0 min   CN=74   Runoff=1.32 cfs  4,075 cf

Runoff Area=3,128 sf   0.00% Impervious   Runoff Depth>2.85"Subcatchment 17S: landscape
   Tc=5.0 min   CN=74   Runoff=0.24 cfs  743 cf
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Avg. Flow Depth=0.65'   Max Vel=7.20 fps   Inflow=5.30 cfs  26,190 cfReach 1R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0167 '/'   Capacity=13.56 cfs   Outflow=5.30 cfs  26,189 cf

Avg. Flow Depth=1.50'   Max Vel=5.08 fps   Inflow=10.96 cfs  37,763 cfReach 2R: 18" RCP
18.0"  Round Pipe   n=0.013   L=35.0'   S=0.0057 '/'   Capacity=7.94 cfs   Outflow=7.94 cfs  37,759 cf

Avg. Flow Depth=1.24'   Max Vel=4.79 fps   Inflow=7.57 cfs  24,835 cfReach 3R: 18" RCP
18.0"  Round Pipe   n=0.013   L=340.0'   S=0.0050 '/'   Capacity=7.43 cfs   Outflow=7.23 cfs  24,809 cf

Avg. Flow Depth=1.00'   Max Vel=3.27 fps   Inflow=2.53 cfs  7,855 cfReach 4R: 12" RCP
12.0"  Round Pipe   n=0.013   L=240.0'   S=0.0040 '/'   Capacity=2.25 cfs   Outflow=2.30 cfs  7,846 cf

Avg. Flow Depth=0.70'   Max Vel=4.76 fps   Inflow=3.39 cfs  10,650 cfReach 5R: 15" RCP
15.0"  Round Pipe   n=0.013   L=240.0'   S=0.0075 '/'   Capacity=5.59 cfs   Outflow=3.27 cfs  10,642 cf

Avg. Flow Depth=0.74'   Max Vel=4.23 fps   Inflow=3.71 cfs  11,685 cfReach 6R: 18" RCP
18.0"  Round Pipe   n=0.013   L=204.0'   S=0.0051 '/'   Capacity=7.54 cfs   Outflow=3.57 cfs  11,677 cf

Avg. Flow Depth=1.50'   Max Vel=6.78 fps   Inflow=11.84 cfs  37,625 cfReach 7R: 18" RCP
18.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=10.50 cfs   Outflow=11.27 cfs  37,623 cf

Avg. Flow Depth=1.28'   Max Vel=6.63 fps   Inflow=13.86 cfs  48,265 cfReach 8R: 24" RCP
24.0"  Round Pipe   n=0.013   L=107.0'   S=0.0071 '/'   Capacity=19.07 cfs   Outflow=13.97 cfs  48,253 cf

Avg. Flow Depth=1.03'   Max Vel=7.02 fps   Inflow=10.35 cfs  51,614 cfReach 9R: 21" RCP
21.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=15.85 cfs   Outflow=10.35 cfs  51,611 cf

   Inflow=18.84 cfs  84,762 cfReach 10R: DESIGN POINT #4
   Outflow=18.84 cfs  84,762 cf

Avg. Flow Depth=0.87'   Max Vel=7.17 fps   Inflow=7.60 cfs  23,610 cfReach 11R: 18" RCP
18.0"  Round Pipe   n=0.013   L=80.0'   S=0.0131 '/'   Capacity=12.03 cfs   Outflow=7.55 cfs  23,606 cf

Avg. Flow Depth=0.50'   Max Vel=8.91 fps   Inflow=4.59 cfs  19,289 cfReach 12R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0333 '/'   Capacity=19.18 cfs   Outflow=4.59 cfs  19,289 cf

Avg. Flow Depth=0.46'   Max Vel=3.18 fps   Inflow=1.17 cfs  3,677 cfReach 13R: 12" RCP
12.0"  Round Pipe   n=0.013   L=370.0'   S=0.0053 '/'   Capacity=2.59 cfs   Outflow=1.08 cfs  3,670 cf

Avg. Flow Depth=1.54'   Max Vel=5.79 fps   Inflow=15.00 cfs  51,923 cfReach 14R: 24" RCP
24.0"  Round Pipe   n=0.013   L=30.0'   S=0.0050 '/'   Capacity=16.00 cfs   Outflow=15.03 cfs  51,919 cf

Avg. Flow Depth=0.63'   Max Vel=4.18 fps   Inflow=1.94 cfs  6,055 cfReach 15R: 10" CLAY
10.0"  Round Pipe   n=0.013   L=490.0'   S=0.0084 '/'   Capacity=2.01 cfs   Outflow=1.78 cfs  6,044 cf

   Inflow=14.84 cfs  48,937 cfReach 16R: DESIGN POINT #3
   Outflow=14.84 cfs  48,937 cf

Peak Elev=97.74'  Storage=12,479 cf   Inflow=9.25 cfs  41,834 cfPond 1P: POND #1
   Discarded=0.27 cfs  14,869 cf   Primary=5.22 cfs  25,300 cf   Outflow=5.49 cfs  40,169 cf

Peak Elev=95.95'  Storage=7,679 cf   Inflow=15.03 cfs  51,919 cfPond 3P: POND #3
   Outflow=10.35 cfs  51,614 cf
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Peak Elev=95.30'  Storage=7,814 cf   Inflow=10.28 cfs  32,040 cfPond 5P: POND #2
   Discarded=0.26 cfs  12,639 cf   Primary=4.59 cfs  19,289 cf   Outflow=4.85 cfs  31,928 cf

Peak Elev=93.65'  Storage=659 cf   Inflow=0.42 cfs  1,474 cfPond 15P: RC
   Discarded=0.02 cfs  904 cf   Primary=0.06 cfs  147 cf   Outflow=0.07 cfs  1,052 cf
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Summary for Subcatchment 1A: Bank Roof

Runoff = 0.42 cfs @ 12.07 hrs,  Volume= 1,474 cf,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 3,300 98 Bank Roof

3,300 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 1S: Bank Parking Lot

Runoff = 4.09 cfs @ 12.07 hrs,  Volume= 12,954 cf,  Depth> 4.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
22,000 98 Paved parking & roofs
14,670 74 >75% Grass cover, Good, HSG C
36,670 88 Weighted Average
14,670 40.01% Pervious Area
22,000 59.99% Impervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 2S: 2

Runoff = 3.86 cfs @ 12.08 hrs,  Volume= 11,993 cf,  Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
11,778 98 Paved parking & roofs
28,582 74 >75% Grass cover, Good, HSG C

540 98 Paved parking & roofs
40,900 81 Weighted Average
28,582 69.88% Pervious Area
12,318 30.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Direct

Summary for Subcatchment 3S: 3

Runoff = 1.60 cfs @ 12.07 hrs,  Volume= 4,995 cf,  Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 7,060 98
* 8,216 74

15,276 85 Weighted Average
8,216 53.78% Pervious Area
7,060 46.22% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 4S: 4

Runoff = 2.53 cfs @ 12.08 hrs,  Volume= 7,855 cf,  Depth> 3.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 7,160 98
* 20,401 74

27,561 80 Weighted Average
20,401 74.02% Pervious Area

7,160 25.98% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 5S: 5

Runoff = 3.39 cfs @ 12.07 hrs,  Volume= 10,650 cf,  Depth> 4.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"
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Area (sf) CN Description
* 15,290 98
* 16,436 74

31,726 86 Weighted Average
16,436 51.81% Pervious Area
15,290 48.19% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 6S: 6

Runoff = 8.35 cfs @ 12.08 hrs,  Volume= 25,949 cf,  Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 26,890 98
* 61,600 74

88,490 81 Weighted Average
61,600 69.61% Pervious Area
26,890 30.39% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 7S: 7

Runoff = 10.72 cfs @ 12.08 hrs,  Volume= 33,151 cf,  Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 8,590 98

73,262 74 >75% Grass cover, Good, HSG C
53,368 73 Woods, Fair, HSG C

135,220 75 Weighted Average
126,630 93.65% Pervious Area

8,590 6.35% Impervious Area

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

5.0 Direct Entry, Direct
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Summary for Subcatchment 8S: 8

Runoff = 3.71 cfs @ 12.07 hrs,  Volume= 11,685 cf,  Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 17,990 98
* 15,937 74

33,927 87 Weighted Average
15,937 46.97% Pervious Area
17,990 53.03% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 9S: 9

Runoff = 7.60 cfs @ 12.08 hrs,  Volume= 23,610 cf,  Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 22,490 98
* 58,026 74

80,516 81 Weighted Average
58,026 72.07% Pervious Area
22,490 27.93% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 10S: 10

Runoff = 2.73 cfs @ 12.08 hrs,  Volume= 8,434 cf,  Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 6,648 74
* 28,872 74

35,520 74 Weighted Average
35,520 100.00% Pervious Area



Type III 24-hr  25 Year Event Rainfall=5.60"NORTHSIDE FARM PROP 2016
  Printed  3/2/2016Prepared by Microsoft

Page 49HydroCAD® 10.00  s/n 01769  © 2011 HydroCAD Software Solutions LLC

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

5.0 Direct Entry, DIR

Summary for Subcatchment 11S: 11

Runoff = 13.44 cfs @ 12.07 hrs,  Volume= 42,893 cf,  Depth> 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 71,670 98
* 43,932 74
* 2,825 73

118,427 89 Weighted Average
46,757 39.48% Pervious Area
71,670 60.52% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 12S: 12

Runoff = 1.94 cfs @ 12.07 hrs,  Volume= 6,055 cf,  Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
* 8,870 98 Pvmt
* 9,645 74 grass

18,515 85 Weighted Average
9,645 52.09% Pervious Area
8,870 47.91% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 13S: 13

Runoff = 1.17 cfs @ 12.07 hrs,  Volume= 3,677 cf,  Depth> 4.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"
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Area (sf) CN Description
* 5,560 98
* 5,394 74

10,954 86 Weighted Average
5,394 49.24% Pervious Area
5,560 50.76% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 16S: 2A

Runoff = 1.32 cfs @ 12.08 hrs,  Volume= 4,075 cf,  Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
17,160 74 >75% Grass cover, Good, HSG C
17,160 100.00% Pervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 17S: landscape

Runoff = 0.24 cfs @ 12.08 hrs,  Volume= 743 cf,  Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 Year Event Rainfall=5.60"

Area (sf) CN Description
3,128 74 >75% Grass cover, Good, HSG C
3,128 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Summary for Reach 1R: 18" RCP

Inflow Area = 143,995 sf, 36.00% Impervious,  Inflow Depth > 2.18"    for  25 Year Event event
Inflow = 5.30 cfs @ 12.39 hrs,  Volume= 26,190 cf
Outflow = 5.30 cfs @ 12.39 hrs,  Volume= 26,189 cf,  Atten= 0%,  Lag= 0.3 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.20 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.31 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 44 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 13.56 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0167 '/'
Inlet Invert= 94.00',  Outlet Invert= 93.00'

Summary for Reach 2R: 18" RCP

Inflow Area = 120,407 sf, 40.31% Impervious,  Inflow Depth > 3.76"    for  25 Year Event event
Inflow = 10.96 cfs @ 12.10 hrs,  Volume= 37,763 cf
Outflow = 7.94 cfs @ 12.10 hrs,  Volume= 37,759 cf,  Atten= 28%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.08 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.05 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 62 cf @ 12.05 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.94 cfs

18.0"  Round Pipe
n= 0.013
Length= 35.0'   Slope= 0.0057 '/'
Inlet Invert= 95.65',  Outlet Invert= 95.45'
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Summary for Reach 3R: 18" RCP

Inflow Area = 83,737 sf, 31.69% Impervious,  Inflow Depth > 3.56"    for  25 Year Event event
Inflow = 7.57 cfs @ 12.09 hrs,  Volume= 24,835 cf
Outflow = 7.23 cfs @ 12.12 hrs,  Volume= 24,809 cf,  Atten= 5%,  Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.79 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.78 fps,  Avg. Travel Time= 3.2 min

Peak Storage= 531 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.24'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.43 cfs

18.0"  Round Pipe
n= 0.013
Length= 340.0'   Slope= 0.0050 '/'
Inlet Invert= 97.05',  Outlet Invert= 95.35'

Summary for Reach 4R: 12" RCP

Inflow Area = 27,561 sf, 25.98% Impervious,  Inflow Depth > 3.42"    for  25 Year Event event
Inflow = 2.53 cfs @ 12.08 hrs,  Volume= 7,855 cf
Outflow = 2.30 cfs @ 12.13 hrs,  Volume= 7,846 cf,  Atten= 9%,  Lag= 3.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.27 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.29 fps,  Avg. Travel Time= 3.1 min

Peak Storage= 189 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.25 cfs

12.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0040 '/'
Inlet Invert= 98.01',  Outlet Invert= 97.05'
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Summary for Reach 5R: 15" RCP

Inflow Area = 31,726 sf, 48.19% Impervious,  Inflow Depth > 4.03"    for  25 Year Event event
Inflow = 3.39 cfs @ 12.07 hrs,  Volume= 10,650 cf
Outflow = 3.27 cfs @ 12.10 hrs,  Volume= 10,642 cf,  Atten= 4%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.76 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.66 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 170 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.59 cfs

15.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0075 '/'
Inlet Invert= 96.16',  Outlet Invert= 94.36'

Summary for Reach 6R: 18" RCP

Inflow Area = 33,927 sf, 53.03% Impervious,  Inflow Depth > 4.13"    for  25 Year Event event
Inflow = 3.71 cfs @ 12.07 hrs,  Volume= 11,685 cf
Outflow = 3.57 cfs @ 12.10 hrs,  Volume= 11,677 cf,  Atten= 4%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.23 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.45 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 177 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.74'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.54 cfs

18.0"  Round Pipe
n= 0.013
Length= 204.0'   Slope= 0.0051 '/'
Inlet Invert= 95.35',  Outlet Invert= 94.30'



Type III 24-hr  25 Year Event Rainfall=5.60"NORTHSIDE FARM PROP 2016
  Printed  3/2/2016Prepared by Microsoft

Page 54HydroCAD® 10.00  s/n 01769  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 7R: 18" RCP

Inflow Area = 122,417 sf, 36.66% Impervious,  Inflow Depth > 3.69"    for  25 Year Event event
Inflow = 11.84 cfs @ 12.08 hrs,  Volume= 37,625 cf
Outflow = 11.27 cfs @ 12.07 hrs,  Volume= 37,623 cf,  Atten= 5%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.78 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.53 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 53 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 10.50 cfs

18.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 94.20',  Outlet Invert= 93.90'

Summary for Reach 8R: 24" RCP

Inflow Area = 154,143 sf, 39.04% Impervious,  Inflow Depth > 3.76"    for  25 Year Event event
Inflow = 13.86 cfs @ 12.08 hrs,  Volume= 48,265 cf
Outflow = 13.97 cfs @ 12.10 hrs,  Volume= 48,253 cf,  Atten= 0%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.63 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.35 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 226 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.28'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 19.07 cfs

24.0"  Round Pipe
n= 0.013
Length= 107.0'   Slope= 0.0071 '/'
Inlet Invert= 93.61',  Outlet Invert= 92.85'
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Summary for Reach 9R: 21" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 3.75"    for  25 Year Event event
Inflow = 10.35 cfs @ 12.22 hrs,  Volume= 51,614 cf
Outflow = 10.35 cfs @ 12.22 hrs,  Volume= 51,611 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.02 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.75 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 44 cf @ 12.22 hrs
Average Depth at Peak Storage= 1.03'
Bank-Full Depth= 1.75'  Flow Area= 2.4 sf,  Capacity= 15.85 cfs

21.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 92.30',  Outlet Invert= 92.00'

Summary for Reach 10R: DESIGN POINT #4

Inflow Area = 300,317 sf, 24.75% Impervious,  Inflow Depth > 3.39"    for  25 Year Event event
Inflow = 18.84 cfs @ 12.11 hrs,  Volume= 84,762 cf
Outflow = 18.84 cfs @ 12.11 hrs,  Volume= 84,762 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 11R: 18" RCP

Inflow Area = 80,516 sf, 27.93% Impervious,  Inflow Depth > 3.52"    for  25 Year Event event
Inflow = 7.60 cfs @ 12.08 hrs,  Volume= 23,610 cf
Outflow = 7.55 cfs @ 12.08 hrs,  Volume= 23,606 cf,  Atten= 1%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.17 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.58 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 85 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.03 cfs
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18.0"  Round Pipe
n= 0.013
Length= 80.0'   Slope= 0.0131 '/'
Inlet Invert= 94.05',  Outlet Invert= 93.00'

Summary for Reach 12R: 18" RCP

Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth = 1.99"    for  25 Year Event event
Inflow = 4.59 cfs @ 12.26 hrs,  Volume= 19,289 cf
Outflow = 4.59 cfs @ 12.26 hrs,  Volume= 19,289 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.91 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.95 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 31 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 19.18 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0333 '/'
Inlet Invert= 92.00',  Outlet Invert= 90.00'

Summary for Reach 13R: 12" RCP

Inflow Area = 10,954 sf, 50.76% Impervious,  Inflow Depth > 4.03"    for  25 Year Event event
Inflow = 1.17 cfs @ 12.07 hrs,  Volume= 3,677 cf
Outflow = 1.08 cfs @ 12.14 hrs,  Volume= 3,670 cf,  Atten= 8%,  Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.18 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 1.10 fps,  Avg. Travel Time= 5.6 min

Peak Storage= 131 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.59 cfs
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12.0"  Round Pipe
n= 0.013
Length= 370.0'   Slope= 0.0053 '/'
Inlet Invert= 94.90',  Outlet Invert= 92.95'

Summary for Reach 14R: 24" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 3.77"    for  25 Year Event event
Inflow = 15.00 cfs @ 12.10 hrs,  Volume= 51,923 cf
Outflow = 15.03 cfs @ 12.11 hrs,  Volume= 51,919 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.79 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.12 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 78 cf @ 12.11 hrs
Average Depth at Peak Storage= 1.54'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 16.00 cfs

24.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0050 '/'
Inlet Invert= 92.65',  Outlet Invert= 92.50'

Summary for Reach 15R: 10" CLAY

Inflow Area = 18,515 sf, 47.91% Impervious,  Inflow Depth > 3.92"    for  25 Year Event event
Inflow = 1.94 cfs @ 12.07 hrs,  Volume= 6,055 cf
Outflow = 1.78 cfs @ 12.14 hrs,  Volume= 6,044 cf,  Atten= 8%,  Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.18 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 1.54 fps,  Avg. Travel Time= 5.3 min

Peak Storage= 217 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.63'
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs
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10.0"  Round Pipe
n= 0.013
Length= 490.0'   Slope= 0.0084 '/'
Inlet Invert= 89.23',  Outlet Invert= 85.10'

Summary for Reach 16R: DESIGN POINT #3

Inflow Area = 136,942 sf, 58.81% Impervious,  Inflow Depth > 4.29"    for  25 Year Event event
Inflow = 14.84 cfs @ 12.08 hrs,  Volume= 48,937 cf
Outflow = 14.84 cfs @ 12.08 hrs,  Volume= 48,937 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: POND #1

Inflow Area = 137,567 sf, 35.28% Impervious,  Inflow Depth > 3.65"    for  25 Year Event event
Inflow = 9.25 cfs @ 12.08 hrs,  Volume= 41,834 cf
Outflow = 5.49 cfs @ 12.39 hrs,  Volume= 40,169 cf,  Atten= 41%,  Lag= 18.6 min
Discarded = 0.27 cfs @ 9.80 hrs,  Volume= 14,869 cf
Primary = 5.22 cfs @ 12.39 hrs,  Volume= 25,300 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 97.74' @ 12.39 hrs   Surf.Area= 5,325 sf   Storage= 12,479 cf

Plug-Flow detention time= 76.5 min calculated for 40,169 cf (96% of inflow)
Center-of-Mass det. time= 54.0 min ( 864.2 - 810.2 )

Volume Invert Avail.Storage Storage Description
#1 95.40' 11,746 cf Custom Stage Data (Irregular) Listed below

18,638 cf Overall - 6,891 cf Embedded = 11,746 cf
#2 95.90' 6,891 cf StormTech SC-740  x 150  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

18,638 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
95.40 5,325 292.0 0 0 5,325
98.90 5,325 292.0 18,638 18,638 6,347

Device Routing     Invert Outlet Devices
#1 Primary 95.90' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 96.30' 11.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 95.40' 2.160 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.27 cfs @ 9.80 hrs  HW=95.44'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=5.21 cfs @ 12.39 hrs  HW=97.74'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.06 cfs @ 5.91 fps)
2=Orifice/Grate  (Orifice Controls 3.15 cfs @ 4.77 fps)

Summary for Pond 3P: POND #3

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 3.77"    for  25 Year Event event
Inflow = 15.03 cfs @ 12.11 hrs,  Volume= 51,919 cf
Outflow = 10.35 cfs @ 12.22 hrs,  Volume= 51,614 cf,  Atten= 31%,  Lag= 6.5 min
Primary = 10.35 cfs @ 12.22 hrs,  Volume= 51,614 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 95.95' @ 12.21 hrs   Surf.Area= 3,329 sf   Storage= 7,679 cf

Plug-Flow detention time= 15.4 min calculated for 51,614 cf (99% of inflow)
Center-of-Mass det. time= 11.8 min ( 819.1 - 807.3 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 11,508 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
92.50 1,307 189.0 0 0 1,307
93.00 1,547 197.0 713 713 1,571
94.00 2,058 212.0 1,796 2,509 2,100
95.00 2,607 230.0 2,327 4,836 2,771
96.00 3,363 261.0 2,977 7,813 4,007
97.00 4,037 277.0 3,695 11,508 4,743

Device Routing     Invert Outlet Devices
#1 Primary 92.50' 10.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

4.0' Crest Height   
#3 Primary 96.50' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=10.27 cfs @ 12.22 hrs  HW=95.93'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 4.56 cfs @ 8.36 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 5.71 cfs @ 4.82 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 5P: POND #2
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Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth > 3.31"    for  25 Year Event event
Inflow = 10.28 cfs @ 12.08 hrs,  Volume= 32,040 cf
Outflow = 4.85 cfs @ 12.26 hrs,  Volume= 31,928 cf,  Atten= 53%,  Lag= 10.6 min
Discarded = 0.26 cfs @ 10.50 hrs,  Volume= 12,639 cf
Primary = 4.59 cfs @ 12.26 hrs,  Volume= 19,289 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 95.30' @ 12.26 hrs   Surf.Area= 5,143 sf   Storage= 7,814 cf

Plug-Flow detention time= 42.9 min calculated for 31,862 cf (99% of inflow)
Center-of-Mass det. time= 40.6 min ( 858.6 - 818.0 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 22,353 cf Custom Stage Data (Irregular) Listed below

61,716 cf Overall - 5,834 cf Embedded = 55,882 cf  x 40.0% Voids
#2 93.50' 5,834 cf StormTech SC-740  x 127  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

28,187 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 5,143 340.0 0 0 5,143

105.00 5,143 340.0 61,716 61,716 9,223

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 9.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 9.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 93.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.26 cfs @ 10.50 hrs  HW=93.12'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=4.59 cfs @ 12.26 hrs  HW=95.30'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.54 cfs @ 5.75 fps)
2=Orifice/Grate  (Orifice Controls 2.05 cfs @ 4.63 fps)

Summary for Pond 15P: RC

Inflow Area = 3,300 sf,100.00% Impervious,  Inflow Depth > 5.36"    for  25 Year Event event
Inflow = 0.42 cfs @ 12.07 hrs,  Volume= 1,474 cf
Outflow = 0.07 cfs @ 12.54 hrs,  Volume= 1,052 cf,  Atten= 83%,  Lag= 28.0 min
Discarded = 0.02 cfs @ 10.85 hrs,  Volume= 904 cf
Primary = 0.06 cfs @ 12.54 hrs,  Volume= 147 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 93.65' @ 12.54 hrs   Surf.Area= 200 sf   Storage= 659 cf

Plug-Flow detention time= 234.9 min calculated for 1,050 cf (71% of inflow)
Center-of-Mass det. time= 142.6 min ( 887.5 - 744.9 )
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Volume Invert Avail.Storage Storage Description
#1 90.00' 320 cf Custom Stage Data (Irregular) Listed below

800 cf Overall  x 40.0% Voids
#2 91.00' 368 cf StormTech SC-740  x 8

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

688 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
90.00 200 60.0 0 0 200
94.00 200 60.0 800 800 440

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Discarded 90.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 10.85 hrs  HW=91.00'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.06 cfs @ 12.54 hrs  HW=93.64'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06 cfs @ 1.29 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=3,300 sf   100.00% Impervious   Runoff Depth>6.56"Subcatchment 1A: Bank Roof
   Tc=5.0 min   CN=98   Runoff=0.51 cfs  1,803 cf

Runoff Area=36,670 sf   59.99% Impervious   Runoff Depth>5.40"Subcatchment 1S: Bank Parking Lot
   Tc=5.0 min   CN=88   Runoff=5.14 cfs  16,490 cf

Runoff Area=40,900 sf   30.12% Impervious   Runoff Depth>4.62"Subcatchment 2S: 2
   Tc=5.0 min   CN=81   Runoff=5.06 cfs  15,735 cf

Runoff Area=15,276 sf   46.22% Impervious   Runoff Depth>5.06"Subcatchment 3S: 3
   Tc=5.0 min   CN=85   Runoff=2.04 cfs  6,440 cf

Runoff Area=27,561 sf   25.98% Impervious   Runoff Depth>4.51"Subcatchment 4S: 4
   Tc=5.0 min   CN=80   Runoff=3.34 cfs  10,352 cf

Runoff Area=31,726 sf   48.19% Impervious   Runoff Depth>5.17"Subcatchment 5S: 5
   Tc=5.0 min   CN=86   Runoff=4.31 cfs  13,670 cf

Runoff Area=88,490 sf   30.39% Impervious   Runoff Depth>4.62"Subcatchment 6S: 6
   Tc=5.0 min   CN=81   Runoff=10.94 cfs  34,043 cf

Runoff Area=135,220 sf   6.35% Impervious   Runoff Depth>3.97"Subcatchment 7S: 7
   Tc=5.0 min   CN=75   Runoff=14.46 cfs  44,747 cf

Runoff Area=33,927 sf   53.03% Impervious   Runoff Depth>5.28"Subcatchment 8S: 8
   Tc=5.0 min   CN=87   Runoff=4.68 cfs  14,937 cf

Runoff Area=80,516 sf   27.93% Impervious   Runoff Depth>4.62"Subcatchment 9S: 9
   Tc=5.0 min   CN=81   Runoff=9.95 cfs  30,975 cf

Runoff Area=35,520 sf   0.00% Impervious   Runoff Depth>3.87"Subcatchment 10S: 10
   Tc=5.0 min   CN=74   Runoff=3.70 cfs  11,442 cf

Runoff Area=118,427 sf   60.52% Impervious   Runoff Depth>5.51"Subcatchment 11S: 11
   Tc=5.0 min   CN=89   Runoff=16.83 cfs  54,378 cf

Runoff Area=18,515 sf   47.91% Impervious   Runoff Depth>5.06"Subcatchment 12S: 12
   Tc=5.0 min   CN=85   Runoff=2.47 cfs  7,805 cf

Runoff Area=10,954 sf   50.76% Impervious   Runoff Depth>5.17"Subcatchment 13S: 13
   Tc=5.0 min   CN=86   Runoff=1.49 cfs  4,720 cf

Runoff Area=17,160 sf   0.00% Impervious   Runoff Depth>3.87"Subcatchment 16S: 2A
   Tc=5.0 min   CN=74   Runoff=1.79 cfs  5,528 cf

Runoff Area=3,128 sf   0.00% Impervious   Runoff Depth>3.87"Subcatchment 17S: landscape
   Tc=5.0 min   CN=74   Runoff=0.33 cfs  1,008 cf
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Avg. Flow Depth=0.73'   Max Vel=7.58 fps   Inflow=6.45 cfs  37,902 cfReach 1R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0167 '/'   Capacity=13.56 cfs   Outflow=6.44 cfs  37,902 cf

Avg. Flow Depth=1.50'   Max Vel=5.12 fps   Inflow=12.61 cfs  48,975 cfReach 2R: 18" RCP
18.0"  Round Pipe   n=0.013   L=35.0'   S=0.0057 '/'   Capacity=7.94 cfs   Outflow=7.94 cfs  48,971 cf

Avg. Flow Depth=1.50'   Max Vel=4.77 fps   Inflow=9.25 cfs  32,516 cfReach 3R: 18" RCP
18.0"  Round Pipe   n=0.013   L=340.0'   S=0.0050 '/'   Capacity=7.43 cfs   Outflow=7.66 cfs  32,485 cf

Avg. Flow Depth=1.00'   Max Vel=3.26 fps   Inflow=3.34 cfs  10,352 cfReach 4R: 12" RCP
12.0"  Round Pipe   n=0.013   L=240.0'   S=0.0040 '/'   Capacity=2.25 cfs   Outflow=2.30 cfs  10,342 cf

Avg. Flow Depth=0.82'   Max Vel=5.01 fps   Inflow=4.31 cfs  13,670 cfReach 5R: 15" RCP
15.0"  Round Pipe   n=0.013   L=240.0'   S=0.0075 '/'   Capacity=5.59 cfs   Outflow=4.15 cfs  13,661 cf

Avg. Flow Depth=0.85'   Max Vel=4.48 fps   Inflow=4.68 cfs  14,937 cfReach 6R: 18" RCP
18.0"  Round Pipe   n=0.013   L=204.0'   S=0.0051 '/'   Capacity=7.54 cfs   Outflow=4.52 cfs  14,927 cf

Avg. Flow Depth=1.50'   Max Vel=6.77 fps   Inflow=15.29 cfs  48,970 cfReach 7R: 18" RCP
18.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=10.50 cfs   Outflow=10.71 cfs  48,967 cf

Avg. Flow Depth=1.31'   Max Vel=6.68 fps   Inflow=14.65 cfs  62,628 cfReach 8R: 24" RCP
24.0"  Round Pipe   n=0.013   L=107.0'   S=0.0071 '/'   Capacity=19.07 cfs   Outflow=14.51 cfs  62,615 cf

Avg. Flow Depth=1.13'   Max Vel=7.23 fps   Inflow=11.91 cfs  66,981 cfReach 9R: 21" RCP
21.0"  Round Pipe   n=0.013   L=30.0'   S=0.0100 '/'   Capacity=15.85 cfs   Outflow=11.91 cfs  66,977 cf

   Inflow=23.86 cfs  111,724 cfReach 10R: DESIGN POINT #4
   Outflow=23.86 cfs  111,724 cf

Avg. Flow Depth=1.04'   Max Vel=7.57 fps   Inflow=9.95 cfs  30,975 cfReach 11R: 18" RCP
18.0"  Round Pipe   n=0.013   L=80.0'   S=0.0131 '/'   Capacity=12.03 cfs   Outflow=9.84 cfs  30,970 cf

Avg. Flow Depth=0.58'   Max Vel=9.67 fps   Inflow=6.16 cfs  28,097 cfReach 12R: 18" RCP
18.0"  Round Pipe   n=0.013   L=60.0'   S=0.0333 '/'   Capacity=19.18 cfs   Outflow=6.16 cfs  28,097 cf

Avg. Flow Depth=0.53'   Max Vel=3.38 fps   Inflow=1.49 cfs  4,720 cfReach 13R: 12" RCP
12.0"  Round Pipe   n=0.013   L=370.0'   S=0.0053 '/'   Capacity=2.59 cfs   Outflow=1.37 cfs  4,712 cf

Avg. Flow Depth=1.62'   Max Vel=5.80 fps   Inflow=15.86 cfs  67,327 cfReach 14R: 24" RCP
24.0"  Round Pipe   n=0.013   L=30.0'   S=0.0050 '/'   Capacity=16.00 cfs   Outflow=15.83 cfs  67,322 cf

Avg. Flow Depth=0.83'   Max Vel=4.20 fps   Inflow=2.47 cfs  7,805 cfReach 15R: 10" CLAY
10.0"  Round Pipe   n=0.013   L=490.0'   S=0.0084 '/'   Capacity=2.01 cfs   Outflow=2.07 cfs  7,793 cf

   Inflow=18.53 cfs  62,171 cfReach 16R: DESIGN POINT #3
   Outflow=18.53 cfs  62,171 cf

Peak Elev=98.27'  Storage=15,305 cf   Inflow=9.73 cfs  54,499 cfPond 1P: POND #1
   Discarded=0.27 cfs  15,591 cf   Primary=6.31 cfs  36,491 cf   Outflow=6.58 cfs  52,082 cf

Peak Elev=96.49'  Storage=9,635 cf   Inflow=15.83 cfs  67,322 cfPond 3P: POND #3
   Outflow=11.91 cfs  66,981 cf
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Peak Elev=96.23'  Storage=10,149 cf   Inflow=13.53 cfs  42,413 cfPond 5P: POND #2
   Discarded=0.26 cfs  14,156 cf   Primary=6.16 cfs  28,097 cf   Outflow=6.42 cfs  42,253 cf

Peak Elev=93.81'  Storage=673 cf   Inflow=0.51 cfs  1,803 cfPond 15P: RC
   Discarded=0.02 cfs  917 cf   Primary=0.25 cfs  403 cf   Outflow=0.26 cfs  1,321 cf
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Summary for Subcatchment 1A: Bank Roof

Runoff = 0.51 cfs @ 12.07 hrs,  Volume= 1,803 cf,  Depth> 6.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 3,300 98 Bank Roof

3,300 100.00% Impervious Area

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

5.0 Direct Entry, DIRECT

Summary for Subcatchment 1S: Bank Parking Lot

Runoff = 5.14 cfs @ 12.07 hrs,  Volume= 16,490 cf,  Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
22,000 98 Paved parking & roofs
14,670 74 >75% Grass cover, Good, HSG C
36,670 88 Weighted Average
14,670 40.01% Pervious Area
22,000 59.99% Impervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 2S: 2

Runoff = 5.06 cfs @ 12.07 hrs,  Volume= 15,735 cf,  Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
11,778 98 Paved parking & roofs
28,582 74 >75% Grass cover, Good, HSG C

540 98 Paved parking & roofs
40,900 81 Weighted Average
28,582 69.88% Pervious Area
12,318 30.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Direct

Summary for Subcatchment 3S: 3

Runoff = 2.04 cfs @ 12.07 hrs,  Volume= 6,440 cf,  Depth> 5.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 7,060 98
* 8,216 74

15,276 85 Weighted Average
8,216 53.78% Pervious Area
7,060 46.22% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 4S: 4

Runoff = 3.34 cfs @ 12.07 hrs,  Volume= 10,352 cf,  Depth> 4.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 7,160 98
* 20,401 74

27,561 80 Weighted Average
20,401 74.02% Pervious Area

7,160 25.98% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 5S: 5

Runoff = 4.31 cfs @ 12.07 hrs,  Volume= 13,670 cf,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"
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Area (sf) CN Description
* 15,290 98
* 16,436 74

31,726 86 Weighted Average
16,436 51.81% Pervious Area
15,290 48.19% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 6S: 6

Runoff = 10.94 cfs @ 12.07 hrs,  Volume= 34,043 cf,  Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 26,890 98
* 61,600 74

88,490 81 Weighted Average
61,600 69.61% Pervious Area
26,890 30.39% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 7S: 7

Runoff = 14.46 cfs @ 12.08 hrs,  Volume= 44,747 cf,  Depth> 3.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 8,590 98

73,262 74 >75% Grass cover, Good, HSG C
53,368 73 Woods, Fair, HSG C

135,220 75 Weighted Average
126,630 93.65% Pervious Area

8,590 6.35% Impervious Area

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

5.0 Direct Entry, Direct
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Summary for Subcatchment 8S: 8

Runoff = 4.68 cfs @ 12.07 hrs,  Volume= 14,937 cf,  Depth> 5.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 17,990 98
* 15,937 74

33,927 87 Weighted Average
15,937 46.97% Pervious Area
17,990 53.03% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 9S: 9

Runoff = 9.95 cfs @ 12.07 hrs,  Volume= 30,975 cf,  Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 22,490 98
* 58,026 74

80,516 81 Weighted Average
58,026 72.07% Pervious Area
22,490 27.93% Impervious Area

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

5.0 Direct Entry, DIR

Summary for Subcatchment 10S: 10

Runoff = 3.70 cfs @ 12.08 hrs,  Volume= 11,442 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 6,648 74
* 28,872 74

35,520 74 Weighted Average
35,520 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, DIR

Summary for Subcatchment 11S: 11

Runoff = 16.83 cfs @ 12.07 hrs,  Volume= 54,378 cf,  Depth> 5.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 71,670 98
* 43,932 74
* 2,825 73

118,427 89 Weighted Average
46,757 39.48% Pervious Area
71,670 60.52% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 12S: 12

Runoff = 2.47 cfs @ 12.07 hrs,  Volume= 7,805 cf,  Depth> 5.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
* 8,870 98 Pvmt
* 9,645 74 grass

18,515 85 Weighted Average
9,645 52.09% Pervious Area
8,870 47.91% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 13S: 13

Runoff = 1.49 cfs @ 12.07 hrs,  Volume= 4,720 cf,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"
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Area (sf) CN Description
* 5,560 98
* 5,394 74

10,954 86 Weighted Average
5,394 49.24% Pervious Area
5,560 50.76% Impervious Area

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

5.0 Direct Entry, Direct

Summary for Subcatchment 16S: 2A

Runoff = 1.79 cfs @ 12.08 hrs,  Volume= 5,528 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
17,160 74 >75% Grass cover, Good, HSG C
17,160 100.00% Pervious Area

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

5.0 Direct Entry, direct

Summary for Subcatchment 17S: landscape

Runoff = 0.33 cfs @ 12.08 hrs,  Volume= 1,008 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Year Event Rainfall=6.80"

Area (sf) CN Description
3,128 74 >75% Grass cover, Good, HSG C
3,128 100.00% Pervious Area

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

5.0 Direct Entry, Direct

Summary for Reach 1R: 18" RCP

Inflow Area = 143,995 sf, 36.00% Impervious,  Inflow Depth > 3.16"    for  100 Year Event event
Inflow = 6.45 cfs @ 12.55 hrs,  Volume= 37,902 cf
Outflow = 6.44 cfs @ 12.55 hrs,  Volume= 37,902 cf,  Atten= 0%,  Lag= 0.2 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.58 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.61 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 51 cf @ 12.55 hrs
Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 13.56 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0167 '/'
Inlet Invert= 94.00',  Outlet Invert= 93.00'

Summary for Reach 2R: 18" RCP

Inflow Area = 120,407 sf, 40.31% Impervious,  Inflow Depth > 4.88"    for  100 Year Event event
Inflow = 12.61 cfs @ 12.09 hrs,  Volume= 48,975 cf
Outflow = 7.94 cfs @ 12.05 hrs,  Volume= 48,971 cf,  Atten= 37%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.12 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.18 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 62 cf @ 12.00 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.94 cfs

18.0"  Round Pipe
n= 0.013
Length= 35.0'   Slope= 0.0057 '/'
Inlet Invert= 95.65',  Outlet Invert= 95.45'
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Summary for Reach 3R: 18" RCP

Inflow Area = 83,737 sf, 31.69% Impervious,  Inflow Depth > 4.66"    for  100 Year Event event
Inflow = 9.25 cfs @ 12.08 hrs,  Volume= 32,516 cf
Outflow = 7.66 cfs @ 12.11 hrs,  Volume= 32,485 cf,  Atten= 17%,  Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.77 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.89 fps,  Avg. Travel Time= 3.0 min

Peak Storage= 601 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.43 cfs

18.0"  Round Pipe
n= 0.013
Length= 340.0'   Slope= 0.0050 '/'
Inlet Invert= 97.05',  Outlet Invert= 95.35'

Summary for Reach 4R: 12" RCP

Inflow Area = 27,561 sf, 25.98% Impervious,  Inflow Depth > 4.51"    for  100 Year Event event
Inflow = 3.34 cfs @ 12.07 hrs,  Volume= 10,352 cf
Outflow = 2.30 cfs @ 12.30 hrs,  Volume= 10,342 cf,  Atten= 31%,  Lag= 13.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.26 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.37 fps,  Avg. Travel Time= 2.9 min

Peak Storage= 188 cf @ 12.05 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.25 cfs

12.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0040 '/'
Inlet Invert= 98.01',  Outlet Invert= 97.05'
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Summary for Reach 5R: 15" RCP

Inflow Area = 31,726 sf, 48.19% Impervious,  Inflow Depth > 5.17"    for  100 Year Event event
Inflow = 4.31 cfs @ 12.07 hrs,  Volume= 13,670 cf
Outflow = 4.15 cfs @ 12.10 hrs,  Volume= 13,661 cf,  Atten= 4%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.01 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.76 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 204 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 5.59 cfs

15.0"  Round Pipe
n= 0.013
Length= 240.0'   Slope= 0.0075 '/'
Inlet Invert= 96.16',  Outlet Invert= 94.36'

Summary for Reach 6R: 18" RCP

Inflow Area = 33,927 sf, 53.03% Impervious,  Inflow Depth > 5.28"    for  100 Year Event event
Inflow = 4.68 cfs @ 12.07 hrs,  Volume= 14,937 cf
Outflow = 4.52 cfs @ 12.10 hrs,  Volume= 14,927 cf,  Atten= 3%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.48 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.54 fps,  Avg. Travel Time= 2.2 min

Peak Storage= 211 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 7.54 cfs

18.0"  Round Pipe
n= 0.013
Length= 204.0'   Slope= 0.0051 '/'
Inlet Invert= 95.35',  Outlet Invert= 94.30'
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Summary for Reach 7R: 18" RCP

Inflow Area = 122,417 sf, 36.66% Impervious,  Inflow Depth > 4.80"    for  100 Year Event event
Inflow = 15.29 cfs @ 12.08 hrs,  Volume= 48,970 cf
Outflow = 10.71 cfs @ 12.30 hrs,  Volume= 48,967 cf,  Atten= 30%,  Lag= 13.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.77 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.69 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 53 cf @ 12.05 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 10.50 cfs

18.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 94.20',  Outlet Invert= 93.90'

Summary for Reach 8R: 24" RCP

Inflow Area = 154,143 sf, 39.04% Impervious,  Inflow Depth > 4.88"    for  100 Year Event event
Inflow = 14.65 cfs @ 12.10 hrs,  Volume= 62,628 cf
Outflow = 14.51 cfs @ 12.11 hrs,  Volume= 62,615 cf,  Atten= 1%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.68 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.50 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 233 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.31'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 19.07 cfs

24.0"  Round Pipe
n= 0.013
Length= 107.0'   Slope= 0.0071 '/'
Inlet Invert= 93.61',  Outlet Invert= 92.85'
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Summary for Reach 9R: 21" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 4.87"    for  100 Year Event event
Inflow = 11.91 cfs @ 12.31 hrs,  Volume= 66,981 cf
Outflow = 11.91 cfs @ 12.31 hrs,  Volume= 66,977 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.23 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.93 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 49 cf @ 12.31 hrs
Average Depth at Peak Storage= 1.13'
Bank-Full Depth= 1.75'  Flow Area= 2.4 sf,  Capacity= 15.85 cfs

21.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0100 '/'
Inlet Invert= 92.30',  Outlet Invert= 92.00'

Summary for Reach 10R: DESIGN POINT #4

Inflow Area = 300,317 sf, 24.75% Impervious,  Inflow Depth > 4.46"    for  100 Year Event event
Inflow = 23.86 cfs @ 12.09 hrs,  Volume= 111,724 cf
Outflow = 23.86 cfs @ 12.09 hrs,  Volume= 111,724 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach 11R: 18" RCP

Inflow Area = 80,516 sf, 27.93% Impervious,  Inflow Depth > 4.62"    for  100 Year Event event
Inflow = 9.95 cfs @ 12.07 hrs,  Volume= 30,975 cf
Outflow = 9.84 cfs @ 12.08 hrs,  Volume= 30,970 cf,  Atten= 1%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.57 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.74 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 104 cf @ 12.08 hrs
Average Depth at Peak Storage= 1.04'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.03 cfs
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18.0"  Round Pipe
n= 0.013
Length= 80.0'   Slope= 0.0131 '/'
Inlet Invert= 94.05',  Outlet Invert= 93.00'

Summary for Reach 12R: 18" RCP

Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth = 2.91"    for  100 Year Event event
Inflow = 6.16 cfs @ 12.25 hrs,  Volume= 28,097 cf
Outflow = 6.16 cfs @ 12.25 hrs,  Volume= 28,097 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.67 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.01 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 38 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 19.18 cfs

18.0"  Round Pipe
n= 0.013
Length= 60.0'   Slope= 0.0333 '/'
Inlet Invert= 92.00',  Outlet Invert= 90.00'

Summary for Reach 13R: 12" RCP

Inflow Area = 10,954 sf, 50.76% Impervious,  Inflow Depth > 5.17"    for  100 Year Event event
Inflow = 1.49 cfs @ 12.07 hrs,  Volume= 4,720 cf
Outflow = 1.37 cfs @ 12.13 hrs,  Volume= 4,712 cf,  Atten= 8%,  Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.38 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 1.17 fps,  Avg. Travel Time= 5.3 min

Peak Storage= 157 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.59 cfs
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12.0"  Round Pipe
n= 0.013
Length= 370.0'   Slope= 0.0053 '/'
Inlet Invert= 94.90',  Outlet Invert= 92.95'

Summary for Reach 14R: 24" RCP

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 4.89"    for  100 Year Event event
Inflow = 15.86 cfs @ 12.12 hrs,  Volume= 67,327 cf
Outflow = 15.83 cfs @ 12.12 hrs,  Volume= 67,322 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.80 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.26 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 82 cf @ 12.12 hrs
Average Depth at Peak Storage= 1.62'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 16.00 cfs

24.0"  Round Pipe
n= 0.013
Length= 30.0'   Slope= 0.0050 '/'
Inlet Invert= 92.65',  Outlet Invert= 92.50'

Summary for Reach 15R: 10" CLAY

Inflow Area = 18,515 sf, 47.91% Impervious,  Inflow Depth > 5.06"    for  100 Year Event event
Inflow = 2.47 cfs @ 12.07 hrs,  Volume= 7,805 cf
Outflow = 2.07 cfs @ 12.16 hrs,  Volume= 7,793 cf,  Atten= 16%,  Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.20 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 1.64 fps,  Avg. Travel Time= 5.0 min

Peak Storage= 270 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 0.83'  Flow Area= 0.5 sf,  Capacity= 2.01 cfs



Type III 24-hr  100 Year Event Rainfall=6.80"NORTHSIDE FARM PROP 2016
  Printed  3/2/2016Prepared by Microsoft

Page 78HydroCAD® 10.00  s/n 01769  © 2011 HydroCAD Software Solutions LLC

10.0"  Round Pipe
n= 0.013
Length= 490.0'   Slope= 0.0084 '/'
Inlet Invert= 89.23',  Outlet Invert= 85.10'

Summary for Reach 16R: DESIGN POINT #3

Inflow Area = 136,942 sf, 58.81% Impervious,  Inflow Depth > 5.45"    for  100 Year Event event
Inflow = 18.53 cfs @ 12.08 hrs,  Volume= 62,171 cf
Outflow = 18.53 cfs @ 12.08 hrs,  Volume= 62,171 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: POND #1

Inflow Area = 137,567 sf, 35.28% Impervious,  Inflow Depth > 4.75"    for  100 Year Event event
Inflow = 9.73 cfs @ 12.08 hrs,  Volume= 54,499 cf
Outflow = 6.58 cfs @ 12.56 hrs,  Volume= 52,082 cf,  Atten= 32%,  Lag= 28.7 min
Discarded = 0.27 cfs @ 9.10 hrs,  Volume= 15,591 cf
Primary = 6.31 cfs @ 12.56 hrs,  Volume= 36,491 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 98.27' @ 12.56 hrs   Surf.Area= 5,325 sf   Storage= 15,305 cf

Plug-Flow detention time= 69.0 min calculated for 52,082 cf (96% of inflow)
Center-of-Mass det. time= 44.1 min ( 848.0 - 803.9 )

Volume Invert Avail.Storage Storage Description
#1 95.40' 11,746 cf Custom Stage Data (Irregular) Listed below

18,638 cf Overall - 6,891 cf Embedded = 11,746 cf
#2 95.90' 6,891 cf StormTech SC-740  x 150  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

18,638 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
95.40 5,325 292.0 0 0 5,325
98.90 5,325 292.0 18,638 18,638 6,347

Device Routing     Invert Outlet Devices
#1 Primary 95.90' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 96.30' 11.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 95.40' 2.160 in/hr Exfiltration over Surface area   
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Discarded OutFlow  Max=0.27 cfs @ 9.10 hrs  HW=95.44'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=6.30 cfs @ 12.56 hrs  HW=98.27'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.40 cfs @ 6.87 fps)
2=Orifice/Grate  (Orifice Controls 3.91 cfs @ 5.92 fps)

Summary for Pond 3P: POND #3

Inflow Area = 165,097 sf, 39.81% Impervious,  Inflow Depth > 4.89"    for  100 Year Event event
Inflow = 15.83 cfs @ 12.12 hrs,  Volume= 67,322 cf
Outflow = 11.91 cfs @ 12.31 hrs,  Volume= 66,981 cf,  Atten= 25%,  Lag= 11.5 min
Primary = 11.91 cfs @ 12.31 hrs,  Volume= 66,981 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 96.49' @ 12.31 hrs   Surf.Area= 3,695 sf   Storage= 9,635 cf

Plug-Flow detention time= 14.9 min calculated for 66,981 cf (99% of inflow)
Center-of-Mass det. time= 11.7 min ( 812.0 - 800.3 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 11,508 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
92.50 1,307 189.0 0 0 1,307
93.00 1,547 197.0 713 713 1,571
94.00 2,058 212.0 1,796 2,509 2,100
95.00 2,607 230.0 2,327 4,836 2,771
96.00 3,363 261.0 2,977 7,813 4,007
97.00 4,037 277.0 3,695 11,508 4,743

Device Routing     Invert Outlet Devices
#1 Primary 92.50' 10.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

4.0' Crest Height   
#3 Primary 96.50' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=11.89 cfs @ 12.31 hrs  HW=96.48'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 4.96 cfs @ 9.09 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 6.93 cfs @ 5.55 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 5P: POND #2
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Inflow Area = 116,036 sf, 19.38% Impervious,  Inflow Depth > 4.39"    for  100 Year Event event
Inflow = 13.53 cfs @ 12.08 hrs,  Volume= 42,413 cf
Outflow = 6.42 cfs @ 12.25 hrs,  Volume= 42,253 cf,  Atten= 53%,  Lag= 10.3 min
Discarded = 0.26 cfs @ 9.80 hrs,  Volume= 14,156 cf
Primary = 6.16 cfs @ 12.25 hrs,  Volume= 28,097 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 96.23' @ 12.25 hrs   Surf.Area= 5,143 sf   Storage= 10,149 cf

Plug-Flow detention time= 42.1 min calculated for 42,165 cf (99% of inflow)
Center-of-Mass det. time= 39.7 min ( 849.8 - 810.1 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 22,353 cf Custom Stage Data (Irregular) Listed below

61,716 cf Overall - 5,834 cf Embedded = 55,882 cf  x 40.0% Voids
#2 93.50' 5,834 cf StormTech SC-740  x 127  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

28,187 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 5,143 340.0 0 0 5,143

105.00 5,143 340.0 61,716 61,716 9,223

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 9.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 94.00' 9.0" Vert. Orifice/Grate    C= 0.600   
#3 Discarded 93.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.26 cfs @ 9.80 hrs  HW=93.12'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=6.16 cfs @ 12.25 hrs  HW=96.23'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 3.26 cfs @ 7.39 fps)
2=Orifice/Grate  (Orifice Controls 2.90 cfs @ 6.56 fps)

Summary for Pond 15P: RC

Inflow Area = 3,300 sf,100.00% Impervious,  Inflow Depth > 6.56"    for  100 Year Event event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 1,803 cf
Outflow = 0.26 cfs @ 12.26 hrs,  Volume= 1,321 cf,  Atten= 49%,  Lag= 11.4 min
Discarded = 0.02 cfs @ 10.25 hrs,  Volume= 917 cf
Primary = 0.25 cfs @ 12.26 hrs,  Volume= 403 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 93.81' @ 12.26 hrs   Surf.Area= 200 sf   Storage= 673 cf

Plug-Flow detention time= 187.2 min calculated for 1,318 cf (73% of inflow)
Center-of-Mass det. time= 97.7 min ( 839.8 - 742.1 )
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Volume Invert Avail.Storage Storage Description
#1 90.00' 320 cf Custom Stage Data (Irregular) Listed below

800 cf Overall  x 40.0% Voids
#2 91.00' 368 cf StormTech SC-740  x 8

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

688 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
90.00 200 60.0 0 0 200
94.00 200 60.0 800 800 440

Device Routing     Invert Outlet Devices
#1 Primary 93.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Discarded 90.00' 2.160 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 10.25 hrs  HW=91.00'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.23 cfs @ 12.26 hrs  HW=93.80'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.23 cfs @ 1.87 fps)
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NEW BEDFORD, MA 02745
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Stormwater Operation and Maintenance Plan
Northside Farm Subdivision-New Bedford, MA

As part of any infrastructure improvement the system must be maintained in order to work
properly. The following is an operation and maintenance plan to upkeep the proposed
non-structural and structural best performance practices as outlined in the Massachusetts
Department of Environmental Protection's Stormwater Management policy and in accordance with
the approved design drawings.

Street Sweeping

All streets and sidewalks shall be swept at a minimum once a year and after a major storm event to
remove pollutants which can accumulate on road and sidewalks.

Catch Basin Cleaning

All catch basins shall be cleaned and inspected in late winter or early spring after the snow melts.
Inspections should include the gutter inlet stone, frame and grate, pipe, structure itself and the trap
for damage and or repair.

Detention Basins

All detention basins shall be inspected at least once a year to ensure that the basins are operating as
intended. Inspections conducted at intervals during and after storm events will help to determine if
the basin is meeting the expected detention times. The outlet structure should be inspected for
evidence of clogging or outflow release velocities that are greater than design flow. Potential
problems that should be checked include: subsidence, erosion, cracking or tree growth on the
embankment; damage to the emergency spillway; sediment accumulation around the outlet;
inadequacy of the inlet/outlet channel erosion control measures and erosion within the basin and
banks. Any necessary repairs should be made immediately. During inspections, changes to the
detention basin or the contributing watershed should be noted, as these may affect basin
performance.

The upper-stage side slopes, embankment and emergency spillway should be mowed at least twice
a year. Trash and debris should also be removed at this time. Sediment should be removed from the
basin as necessary, and at least once every five years.

Dry Wells

Dry wells should be inspected after every major storm event in the first few months after
construction to ensure proper stabilization and function. Thereafter, the dry well should be
inspected once a year.

NOT TO SCALE

*SEE STORMTECH'S DESIGN MANUAL

STORMTECH SC-740 CHAMBER SYSTEM
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